
MAILINC ADORES$: U!illepartment. 
a Transportotk>n 

llnhclSlales 
CoastGuanl 

Commandant ( G-MTH-1) 
United States toast Guard Washington, DC 20593 

Phone: ( 202) 267-1577 

COMDINST M16616.6A 

0 8 NOV 1990 
COMMANDANT INSTRUCTION Ml6616.6A 

Subj: Chemical Data Guide for Bulk Shipment By Water 

1. PURPOSE. This manual has been prepared to assist Coast 
Guard personnel and others involved in bulk chemical 
shipment by water. 

2. DIRECTIVES AFFECTED. The Chemical Data Guide for Bulk 
Shipment by Water, dated January 28, 1982, is cancelled. 

3. CHANGE. Recommendations, comments, additional data and 
suggestions for improving this guide are requested by the 
Commandant (G-MTH-1). 

DISn..lllmON Sl>L No. 12 9 

~ 
~;;PE}-)~ 

Rear Admiral, U.S. Coast Guard 
Chief, Office of Marine Safety, 

Security and Environmental Protection 

a b C d • f a h I j k I m n 0 p q ' s t u V w 
' V ' A 

e 
C 
D 
E 
F 
G 
H 

1 1 1 1 1 1 
8 20• 5 1 2 2 5 1 ?5 1 1 

1 1 1 10 1 5 10 1 1 
1 3 1 1 1 1 1 1 1 1 1 

1 1 1 
' ' ' --. 

' 
' 

NON-STA.NOA.AO 01STFl18UTIOJ\I· B:c MLCs (6 extra); CG-21 

For sale by the Superintendent of Document.II, U.S. Govemment Printing Office 
Wuhington, D.C. 20<&02 

1 
4 

1 
1 1 





CHEMICAL DATA GUIDE 
FOR 

BULX SHIPMENT BY WATER 

Table of Contents 

Commandant Instruction Ml6616.6A ................................................. . 

Pag, 

Table of Contents ...... ..... .... ..... ..... .......... ........ ..... ......... ..... ..... ......... ...... iii 

Preface to the Seventh Edition ............................ .................. .......... .... v 

Introduction .. ............................ .............. ..... ...................... .................... vii 

Explanation of Data ............. .................. .... ................. ..... ......... .... ........ viii 

Chemical Hazards Response Information System (CHRIS) ............. xviii 

National Response Center (NRC)........................................................ xxi 

Ouide Sheet............................................................................................ I 

Data Sheets .......... ......... ..... .... ......... .... .... ..... ........ .... . .... ..... ......... .... ..... .. 2 

Synonym Index...................................................................................... 313 

Appendixes: 

A. Compatibility Information, 46 CFR I SO-Subpart A......... 360 
B. Medical Kit Information-Cyanide-like cargoes; 

Carcinogens listed in the Ouide ................ .... .... ................ 408 
C. List of Oils-Appendix I, MARPOL 73/78; 

Composition of Common Petroleum Products................ 410 
D. Conversion Factors................................................................ 412 
E. Temperature Conversion ....................................................... 417 

The information in this book was collected from various sources 
believed to be reliable. However, the Coast Ouard makes no claim that 
these data are either correct or sufficient and assumes rio liability for 
any consequences arising from their use. 

The courses of action described in this guide are meant as sugges
tions only. This guide carries no force of law or regulation except for 
46CFR 150. 

iii 





PREFACE TO THE SEVENTH EDITION 

The first edition of this Guide was issued on I June 1965. It con
tained data on 127 cargoes. This edition contains data on over 300 car
goes. A number of new cargo data sheets have been added, and several 
obsolete cargo data sheets have been dropped. 

Most of the data for the new cargoes were obtained from complet
ed CG-4355 forms. This form, Characteristics of Liquid Chemicals Pro
posed for Bulk Water Movement, or the International Maritime Organi
zation's equivalent form, BCH/Circ.26, Characteristics of Liquid 
Chemicals Proposed for Marine Transport in Bulk, or other equivalent 
data source is required prior to the classification of a bulk cargo. 

On 6 April 1987, Annex II of the 1978 Protocol to the Internation
al Convention for the Prevention of Pollution from Ships, 1973 
(MARPOL 73/78) came into force. This Convention controls oper
ational discharges from chemical tankers and provides additional pro
tection from accidental spills. With the advent of the MARPOL Con
vention, carriage requirements for chemical cargoes are now deter
mined by evaluation of both their safety and pollution characteristics. 
This edition of the Guide includes the International Maritime Organiza
tion (IMO) Pollution Category, and for domestic carriage, the U.S. En
vironmental Protection Agency (EPA) Category. 

All data have been updated where new data were available includ
ing the Threshold Limit Values (TLVs) adopted in the 1989-1990 edi
tion by the American Conference of Governmental Industrial Hygien
ists (ACGJH). Included with this edition for the first time are the Per
missible Exposure Limits (PELs) adopted by the U.S. Occupational 
Safety and Health Administration (OSHA) in Table Z-1-A, 29 CFR 
1910.1000. 
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INTRODUCTION 

The U.S. Coast Guard is vitally concerned with safety at sea. In 
the interest of safety, the Coast Guard reviews all chemicals proposed 
for bulk shipment by water. All cargoes classified as dangerous are reg
ulated. 

The number and variety of unconventional liquid cargoes being 
transported in bulk by water continues to steadily increase. Although 
the transportation hazards of common petroleum products are generally 
well understood, newer commodities often have unusual fire and explo
sive properties such as wide flammable range, low ignition temperature 
and foam incompatibility in addition to other hazards such as toxicity 
and.dangerous reactivity. It became increasingly evident that a conven
ient reference guide listing properties and emergency procedures for 
bulk liquid cargoes was needed by Coast Guard personnel concerned 
with the various aspects of safe transportation (marine inspection, port 
safety and security, marine environmental response and rescue coordi
nation) and by civilian personnel with similar safety interests. The result 
of these concerns was this Chemical Data Guide. 

This manual was prepared by the Marine Technical and Hazardous 
Materials Division staff at Headquarters in connection with the regula
tions governing bulk chemical transportation. The data in this guide 
were compiled from a number of sources. Too often contradictory data 
were found, and for many commodities desired data were simply non
existant. However, as additional data become available, appropriate cor
rections and additions will be made to update and continuously im
prove this guide. 

Although this Chemical Data Guide is intended to be helpful in the 
initial stages of emergencies and casualties, users should seek more de
tailed, specific and competent emergency medical services as soon as 
possible. 

This Chemical Data Guide was developed in the interest of safe 
water movement of bulk chemicals. Hopefully, by providing key chem
ical information in an easy to use form, this guide can help prevent or 
at least minimize the harmful effects of chemical accidents on the 
waterways. 
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EXPLANATION OF DATA 

Format 

Data sheets are arranged alphabetically by the most commonly• 
used chemical name. Following the data pages is a synonym index 
which shows other names for the products. 

A standard form is used for each product to permit rapid reference 
and to group data in a logical manner. General information on identifi• 
cation and physical properties is given at the top of the page. Data per• 
taining to the three basic types of hazard (fire, health and reactivity) 
are given in separate blocks below. Suggested action in the event of a 
spill or leak is given in the bottom block. Regulatory classifications are 
included in the top section, while special information is given at the 
bottom of the page under "Remarks." 

This book will be used by personnel with varying degrees of 
chemical training and experience. For this reason, non-technical terms 
are used whenever possible. 

The guide sheet preceding the data sheets is intended to help inter• 
pret and identify the information on the data sheets. 

Explanation of Terms 

Synonyms: 
Alternate and common names are listed. In general, proprietary 
and trade names are not used. 

Formula: 
The constituent elements and a simplified structural formula are 
shown. 

Appearance-Odor: 
A brief descriptive statement of these properties is given. 

Specific Gravity: 
This is the ratio of the weight of a volume of the cargo to the 
weight of an equal volume of water. In the case of liquids of Jim• 
ited solubility, the specific gravity will predict whether the prod• 
uct will sink or float on water; for example, if the specific gravi• 
ty is greater than l, the product will sink, and if the specific 
gravity is less than 1, the product will float. 
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Chemical Family: 
This is a general chemical category which facilitates the use of 
the compatibility chart for predicting the type of reactions 
which can be expected. 

Pollution Category ... USEPA ___ IMO----' 
In the blanks are indicated the category assigned by the U.S. En
vironmental Protection Agency (USEPA), for domestic user in
formation, and the Noxious Liquid Substance (NLS) Pollution 
Category (Pol. Cat.) assigned by the International Maritime Or
ganization (IMO) for international shipment on oceangoing ves
sels. 

USEPA 
X, A, B, C, D-Category associated with reportable quantities 
of 1, IO, JOO, 1,000, and 5,000 pounds, respectively. See 40 CPR 
Table 302.4-List of Hazardous Substances and Reportable 
Quantities. 

IMO 
A, B, C, D-NLS Category of Annex II of MARPOL 73/78. 
III-Appendix III of Annex II (non-NLS cargoes) of MARPOL 
73/78. 
I-Considered an oil under Annex I of MARPOL 73/78. See 
page 410 of the Data Guide for the complete list. 
#-No determination of NLS status. For shipping on oceango
ing vessels, see 46 CPR 153.900(c). 
@-The NLS category has been assigned by the U.S. Coast 
Guard, in absence of one assigned by the IMO. The category is 
based upon a GESAMP Hazard Profile or by analogy to a close
ly related product having an NLS assigned. 
"gas" -The IMO generally does not assign Pol. Cats to gases as 
these cargoes present little to no hazard to the aquatic environ
ment. 

Applicable Bulk Regulation 46 CPR Subchapter ------' 
In the blank is indicated the CPR reference for the carriage of 
the commodity. 

United Nations Number: 
The number assigned to a particular cargo by the United 
Nations. 

CHRIS Code: 
The three letter designation assigned to every entry in the 
Chemical Hazard Response Information System. 

ix 



Boiling Point: 
The temperature at which the liquid boils, given in •c and •F at 
a pressure of 76lJ mm Hg, one atmosphere or 14.7 psia. Thus, the 
boiling point is the temperature at which the vapor pressure is 
76lJ mm Hg, one atmosphere or 14.7 psia 

Freezing Point: 
The temperature in •c and in •F at which the liquid solidifies. 

Vapor Pressure: 
The equilibrium pressure of the saturated vapor above the liquid, 
measured in millimeters of mercury (76lJ mm Hg = 14.7 psia) at 
20•c (68.F) unless another temperature is specified. Conversion 
is done as follows: 

psi = mm Hg x 14.7 
76lJ 

Reid Vapor Pressure: 
Equilibrium pressure exerted by vapor over the liquid at 1oo•F, 
expressed as pounds per square inch absolute (pisa), defined in 46 
CFR 30.10-59. 

Vapor Density: 
This is actually a specific gravity rather than a true density be
cause it equals the ratio of the weight of a vapor or gas (with no 
air present) compared to the weight of an equal volume of air at 
the same temperature and pressure. Values less than I indicate 
that the vapor or gas tends to rise and values greater than I indi
cate that it tends to settle. However, temperature effects must be 
considered. For example, although methane· at 68.F has a vapor 
density of 0.55, it becomes denser at lower temperatures. At 
-259.F, the boiling point, the vapor is heavier than air. Vapors 
from an open container of boiling methane fall rather than rise. 

Solubility in Water: 
The following terms are used to describe the solubility of the 
product by weight in cold water: 

Negligible less than 0.1 % 
Slight 0.1%-1% 
Moderate 1%-10% 

The % by weight will be given when the solubility is of particu
lar importance; for example, a highly toxic material which is 
only slightly soluble. 
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Fire & Explosion Hazard Data 

Grade: 
The classification assigned by the Coast Guard to flammable or 
combustible liquids is defined as follows: 

Grade A Flammable liquid with a Reid vapor pressure of 14 
pounds per square inch absolute (psia) or more. 

Grade B Flammable liquid with a Reid vapor pressure of more 
than 8 ½ psia but less than 14 psia. 

Grade C Flammable liquid with a Reid vapor pressure of 8 ½ 
psia or less and a flash point of so•p or below. 

Grade D Combustible liquid with a flash point above 80°F, but 
below 150°F. 

Grade E Combustible liquid with a flash point of l 50°F or 
above. 

Electrical Group: 
The electrical group is based on the explosive characteristics of 
air mixtures of gases or vapors. The 1986 edition of Manual for 
Classification of Gases, Vapors, and Dusts for Electrical Equip
ment in Hazardous (Classified) Locations, NFPA 497M, or the 
1982 edition of Classification of Gases, Liquids, and Volatile 
Solids Relative to Explosion-Proof Electrical Equipment, 
NMAB 353-5. These publications provide details and list the 
chemicals by Group. (Both publications were current as of press 
time of the Data Guide.) 

Flash Point: 
The lowest temperature at which the vapors of a liquid may be 
ignited momentarily. Values given in the data sheets are open 
cup except where designated "(cc)," which indicates the closed 
cup value. In general the open cup value is about to• to 15°F 
higher than the closed cup value. 

Flammable Limits: 
The range of gas or vapor concentrations (percent by volume in 
air) which will burn or explode if an ignition source is present. 
Limiting concentrations are commonly called the "lower explo
sive limit" (LEL) and the "upper explosive limit" (UEL). Below 
the LEL the mixture is too lean to burn, and above the UEL it 
is too rich to burn. 
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Autoignition Temperature: 
The minimum temperature required to ignite gas or vapor with
out a spark or flame being present. Values given are only ap
proximate and may change substantially with changes in geome
try, gas, or vapor concentrations, presence of catalysts, or other 
factors. 

Extinguishing Media: 
A list of firefighting materials suitable for use on the burning ma
terial. For certain specific chemicals special formulations are 
available for extinguishing fires in addition to the standard 
agents. No mention of these can be made here because of the 
large number of such media available under various trade names. 
The firefighting agents listed here are as follows: 

Water fog-a finely divided mist produced by either a high or 
low velocity fog nozzle. It is used for knocking down 
flames and cooling hot surfaces. 

Water foam-either mechanical or chemical, produced by a 
special foam nozzle or by a fixed system. It is used to 
form a blanket over the surface of burning liquids. It 
is effective only with liquids which are not apprecia
bly soluble in water. 

Alcohol foam-this material blankets fires in the same manner 
as conventional foam, but is intended for use with liq
uids which are soluble in water, such as alcohol and 
acetone. It must be applied more carefully than regu
lar foam because the mechanical strength of the bub
bles is less. 

CO.,-Carbon dioxide gas stored in cylinders. It may be ap
plied through a fixed or semi-fixed system, or from a 
portable extinguisher. It is useful for inerting a com
partment or for putting out small local fires. 

Dry chemical-Sodium or potassium bicarbonate or monosodi
um phosphate powder, usually available from a semi
fixed or portable extinguisher. 

In case of a large-scale chemical fire aboard a vessel, it is proba
ble that water wiil be the medium used because of its availabil
ity. Other agents may by more effective, but their supply is nec
essarily limited. During such a fire, water should also be used to 
cool tanks of chemicals which are not burning in order to pre
vent explosion or tank rupture. The only case in which water 
would not be used is that of a burning chemical which reacts 
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violently with water. Precautions should always be observed be
cause of the hazardous properties of many cargoes in a fire. Ex
amples include the formation of toxic combustion products, the 
reactivity with extinguishing media and the need for protective 
clothing and breathing apparatus. 

General Fire Fighting Procedures: 
For flammable liquids and volatile solids having flash points be
tween approximately 100' and 212'F, water fog may be used. 
For liquids with flash points below IOO'F, water may not extin
guish, but possibly will control the fire. 

Flammable liquids having specific gravities greater than that of 
water (sp.gr. = I), and not water soluble, may be extinguished 
by gentle application of water to blanket the surface. 

For flammable liquids with flash points above 212'F, and also 
for some very viscous materials, the use of water may cause 
frothing of the burning liquid. Water spray, if carefully applied, 
however, may be effective. 

Generally, foam is a good extinguishing agent for fires in flam
mable liquids, except for those that are more than slightly solu
ble in water. These require the use of "alcohol" foam. 

Health Hazard Data 

Health Hazard Data Ratings are given in the same consecutive 
order as those given in columns II, III and IV of Table II of the Na
tional Academy of Sciences (NAS) Publication 1465 (1973 Revision). 

The first rating deals with the hazard presented by "irritating 
vapors" to the skin or to the mucous membranes of the eyes, nose, 
throat, and lungs. These ratings have the following meanings: 

0 Chemicals that are nonvolatile, or the vapors from which are 
nonirritating to the eyes and throat. 

Chemicals that cause a slight smarting of the eyes or respiratory 
system if present in high concentrations. This effect is tempo
rary. 

2 Chemical vapors that cause moderate irritation, such that 
personnel will find high concentrations unpleasant. The effect is 
temporary. 
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3 Moderately irritating volatile chemicals, such that personnel will 
not usually tolerate moderate or high vapor concentrations. 

4 Severe eye or throat irritants, vapors are capable of causing eye 
or lung injury, and cannot be tolerated even at low concentra
tions. 

The second rating deals with the hazard of "irritation from liquids 
or solids" with regard to a chemical's tendency to burn or irritate 
human skin from contact. Ratings have the following meanings: 

0 No appreciable hazard. These chemicals are practically harmless 
to the skin. Included are certain very volatile compounds that 
evaporate quickly from the skin. 

Minimum hazard. Usually includes chemicals which, if spilled on 
clothing and allowed to remain, will cause smarting and redden
ing of the skin. 

2 Chemicals that cause smarting of the skin and first-degree burns 
on long exposure. 

3 Fairly severe skin irritants, usually causing pain and second
degree burns after a few minutes' contact. 

4 Severe skin irritants, causing second and third-degree burns on 
short contact and very injurious to the eyes. 

The third rating deals with the hazard presented due to "chemical 
poisons" entering the body through inhalation, oral ingestion, or skin 
penetration causing bodily harm. Ratings have the following meanings: 

0 No likelihood of producing injury. 

Minimum hazard. Includes most chemicals having threshold 
limits above 500 ppm. 

2 Some hazard, typically having threshold limits of 100 to 500 
ppm. 

3 Moderately hazardous chemicals. 

4 Severely hazardous chemicals usually having threshold limits 
below 10 ppm. 

NAS Publication 1465 (1973 Revision) may be consulted for more 
detailed information on the guidelines employed in rating each class of 
hazard. This publication may be obtained as AD 775756: 
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National Technical Information Service (NTIS) 
Telephone: 703-487-4600 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22 I 61 

Odor Threshold: 
The smallest concentration, expressed in parts per million (ppm) 
by volume in air that can be detected by smell by most people. 
This is not an absolute value. It will vary among individuals and 
will vary from day to day for any one person. The odor of a 
potentially dangerous vapor may be hidden by another odor. In 
addition, certain vapors are likely to produce olfactory fatigue, 
which is deadening of the sense of smell. For these reasons, the 
sense of smell alone is not a reliable indicator of the presence or 
absence of a dangerous vapor. 

Permissible Exposure Limits (PEL); Threshold Limit Val. (TLV): 
The Permissible Exposure Limit and the Threshold Limit Value 
refer to an airborne concentration of a product expressed in parts 
per million (ppm) by volume in air. These are the Time-Weight
ed Average (TWA) concentrations believed to be safe for the 
average person during an 8-hour workday and 40-hour work
week for prolonged periods. The susceptibility of individuals will 
vary. 

The values listed are those assigned by the Occupational Safety 
and Health Administration (OSHA) in Title 29 of the Code of 
Federal Regulations Part 1910.1000, et. al. (29 CFR 1910.1000), 
and those accepted by the American Conference of Governmen
tal Industrial Hygienists (ACGIH) as published in Threshold 
Limit Values and Biological Exposure Indices for 1989-1990. In all 
cases, these values should NOT be used to compare the relative 
toxicities of different materials. 

The equilibrium concentration of a gas which can be produced 
by a liquid can be calculated as follows: · 

cone. (ppm) = vapor pressure in mm Hg X 1300. 

"Skin" -the notation used to indicate that the product can be ab
sorbed through the skin, including mucous membranes and eyes. 
Prevent or reduce exposure to the extent necessary in the cir-
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cumstances through the use of gloves, coveralls, goggles, or 
other appropriate personal protective equipment, engineering 
controls or work practices. 

Short Exposure Tolerance:· 
Vapor concentration, expressed as parts per millicin (ppm) by 
volume in air, which should not be exceeded for the exposure 
times specified. Other exposure information obtained from 
sources believed to be reliable is included. In many cases little or 
no data on human exposure are available. 

Exposure Procedures: 
First aid procedures recommended by manufacturers and safety 
organizations. These are emergency procedures only. The victim 
should be examined by a physician as soon as possible. 

Poisons: 
Some products are classified for regulatory purposes as poison
ous liquids. Definitions are given in 49 CFR Part 173, Subpart 
D. 

Reactivity Data 

Stability: 
The susceptibility of the products to dangerous reactions when 
exposed to conditions such as high temperature and shock. 

Compatibility: 
Structural materials compatible with the cargo are listed; also, 
structural materials, contaminants and other cargoes which react 
dangerously with the commodity are given. This list is by no 
means complete or all inclusive. In some cases a very small 
quantity of material can act as a catalyst and produce violent re
actions such as polymerization, dissociation and condensation. 

· These catalysts, when known, are also listed. 
The accidental mixing of one chemical group with another 

can in some cases be expected to result in a vigorous and hazard
ous chemical reaction. The generation of toxic gases, the heating, 

overflow, and rupture of cargo tanks, and fire explosion are pos
sible consequences of such reactions. 

The purpose of the Compatibility Chart, which is fully ex
plained the 46 CFR 150 is to show chemical combinations be
lieved to be dangerously reactive in the case of accidental 
mixing. 
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Spill or Leak 

The information given is intended to be used only as a guide. 
Many factors must be considered before deciding on a course of action 
in a particular case. 

Remarks 

Some special regulations which apply are listed. Other information 
of particular importance is also listed. 
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CHRIS 
CHEMICAL HAZARDS RESPONSE INFORMATION SYSTEM 

The Chemical Hazards Response Information System (CHRIS) is 
an official publication of the U.S. Coast Guard. It consists of the fol
lowing manuals: 

MANUAL I COMDTINST Ml6465.IIA A CONDENSED GUIDE 
TO CHEMICAL HAZARDS 

Intended for use by response personnel who may be the first to 
arrive at the site of an accidental discharge or fire to assess the 
dangers and consider the appropriate large-scale response neces
sary to safeguard life and property (contains 1100 chemicals). 

MANUAL 2 COMDTINST Ml6465.12A HAZARDOUS CHEMICAL 
DATA 

This manual is the cornerstone of CHRIS. It lists the specific 
chemical, physical and biological data for about 1100 chemicals 
needed for the preparation and use of other components of the 
system. It is intended for use primarily by the On-Scene Coordi
nator (OSC) and by regional and National Response Centers for 
devising, evaluating and carrying out response plans. 

NOTE: Coast Guard offices can obtain CHRIS manuals at no cost 
through the directives system. All others must purchase the manuals 
from the Government Printing Office. Please confirm availability and 
price with GPO before placing your order. (Use order numbers to iden
tify Manuals to GPO). 

ORDER FROM: Superintendent Of Documents 
Government Printing Office 
Washington, DC. 20402 

ADDITIONAL INFORMATION: 

xviii 

(202) 783-3238 

Commandant (G-MER-2) 
U.S. Coast Guard 
2100 2nd Street, S.W. 
Washington, DC. 20593-0001 
(202) 267-0440 



MANUAL 1 COMDTINST M16465.11A A CONDENSED GUIDE 
TO CHEMICAL HAZARDS 

CONTENTS order number: 050-012-00224-0 
BINDER order number: 050-012-00151-1 

MANUAL 2 COMDTINST M16465.12A HAZARDOUS CHEMICAL 
DATA 

CONTENTS order number: 050-012-00215-1 
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NATIONAL RESPONSE CENTER 

LOCATION 
U.S. Coast Guard Headquarters, Washington, D.C. 20593. 

HOURS OF OPERATION 
24 hours a day: 7 days a week. 

PERSONNEL 
Staffed by Coast Guard Officers trained in the methods and pro
cedures of Pollution Response. 

FUNCTION 
To received notification of actural or potential oil hazardous 
chemical incidents and relay these reports to proper authorities 
for response actions. 

CAPABILITIES 
A toll free number (800-424-8802) for receiving reports of pollu
tion incidents within the Continential U.S. from any phone in the 
Continential U.S. (In Washington, D.C. area call (202) 426-
2675.) 

Continuously manned Communications Center. 

Access to environmental and safety information on chemicals. 

Contact points with other Government Agencies for access to 
response to pollution emergencies. 
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I Chemical Data Sheets 



MOST COMMONLY USED CHEMICAL NAME 
Syrtoaym1- Other chemical names by which known United Natiollll Number ... 

CHRIS Code. 

Formula-Simplified structural formula 
Boiling Point , ... at 14.7 psi ___ ·c 

Appeanmce.Qdor-

Speclfic Gr11¥ity-Wal8f= 1.0 

Chemical Family-

Pollution Catqory-USEPA ___ IMO __ _ 

Applicable Bulk Re11, 46 CFR Subchapter .. 

Freeilng Point .. 

Vapor Pressure 20-C (68°F) (m111Hg) .. 
Reid Vapor Preuure (psia). 
Vapor Preuure 4'i"C (115"F) (paia) .. 
Vapor Density (Air = 1.0).,. 

Solublllty in Water .. 

FIRE & EXPLOSION HAZARD DATA 

·c 
·c 
·c 

"F ---., ---., 
===·F 

Grade-The classificat10n assigned to liquids which burn, as shown in 46 CFA 30.10-15 and 46 CFA 30.10-22. 
Electrical Group-Assigned by Electrical Hazards Panel; NA means "not applicable" if the flash point is above 

150"F 
Genera1-Unusua! fire or explosion hazards and/or special conditions governing the hazard will be mentioned 

here. 

Flash Point CFJ .. Open cup unless otherwise noted. 
Flammable Limits .. LEL and UEL. 
Autoipltlon Temp. ("F) .. The temperature at which the vapor will catch fire. 
Extinpi1bin1 Agents Suitable agents are listed. 
Special Fire Procedures .. If water is unsuitable or dangerous to use, or if special protective equipment is 

needed, mention will be made here 

HEALTH HAZARD DATA 
Health Hazard Ratln115 Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm) 

General-General and specific statements about the hazards to health from exposure to the chemical. 

Symptoms-The most common sensations felt by the appearance of a person exposed to the product. 

Short Exposure Tolerance-The vapor concentration and exposure times known or reported to cause effects in 
human beings will be given if available. 

Expo1Ure Procedur-First aid measures to be taken immediately. THIS DOES NOT REPLACE MEDICAL 
ATTENTION BY A PHYSICIAN! Any time a person has experienced respiratory distress or has come into 
contact with a corrosive or blistering agent, proper medical attention must be given. 

REACTIVITY DATA 
Stahility-The stability of the product and its likelihood of undergoing dangerous reacl!Ons under special 

conditions 

Compatibility-Material: In general, the substances with which the product could react dangerously. This 
includes materials of construction, impurities and other cargoes. 

Cargo: The group number assigned by the compatibility chart is indicated here. 

SPILL OR LEAK PROCEDURE 
Description ol the immediate steps to be taken should the material be released into the air, onto the vessel's 

structure or into the water ' 

If• ,ptu oceurs, eall the Nati011al Respon• Center, 100-424-8802. 

Remarks: Any special factors and/or quahfy1ng information will be mentioned here. 

• 1so mm= t4.7 psi KEY NOTES 
V. Low= Very low 
V. High = Very high 
NP = Not pertinent 

> = Greater than 
< = Less than 
- = Approximate(ly) 



ACETALDEHYDE 
Synonyms-Acetic aldehyde, Aldehyde; Ethanal; Ethyl 

aldehyde 

Formul1-CH,CHO 

United Nations Number. 

CHRIS Code 

~ 

__AAD._ 

Appearance-Odor-Colorless liquid; pungent suffocating 
odor; fruity odor when diluted. 

Boiling Point .. 

Freezing Point .. 

------2..1 ·c 
·c 

-121"C 
·c 

_____.12"F ___ ., 
-----=..11lli"F 

S~ific Gravily-0 78 

Chemical Famil) -Aldehyde 

Pollution Cate11or,-l'SJ-:PA __ C_ 

Applicable Bulk Rei;:. 46 Cl'R Subchapter 

IMO __ C_ 
__ o_ 

Vapor Pressure 20°C (68'F) (mmHg). 
Reid Vapor Pressure (psia) ... 
Vapor_ Preuure 46"C (115"FJ (psia) 
Vapor Dem;ity (Air "' I.Ill. 
Solubility In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-A. Flammable l1qu1d 
Ell'(Ctrical Grnup-C 

__I&_ 
_zj,L 
__]§JL 
__LoL 

Corooiete 

General-Produces .mtat,ng vapor when heated If pressure Is used to unload tank, nitrogen or other inert gas 
must be used Air pressure may cause e~plosIve peroxides to form Flashback along vapor trail may occur. 
Vapor may explorle il ignited m an enclosed area 

F1ash Point ("Fl 36 (CC) 
F1ammable 1.imits 4 0 to 57~o 
Autoignition Temp. ("Fl 365 
Extinguishing Agents CO,, dry chemical, alcohol loam, water fog 
Special Fire Procedures Avoid exposure to vapors Wear self-contained breathing apparatus. Use 

waler log on large fires Use hose streams at maximum range to cool exposed tanks Fight fire from a sale 
distance or from a protected location 

Health Ha1.lll'd Ratings 
3, 1, 2 

HEALTH HAZARD DATA 
Odor Thruhold (ppm) 

2.3 
PEL/TWA (ppm) 

100 

General-Suspected carcinogen Vapor irritating, liquid causes skin and eye bums. 

TLV/TWA (ppm) 
100 

Symptoms-Burning of eyes. nose and throat, headache, rapid heartbeat: possible drowsiness with prolonged 
exposure. 

Short Exposure Tolerance-1100 ppm for 2 hours Is severly 1rr1tat1ng to mucous membranes; 11,000 ppm for 1-2 
hours has been reported as fatal 

Eiposure Procedures-Vapor-remove v1ct1m to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated cloih1ng and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention 

REACTIVITY DATA 
Stability-Highly reactive Can form explosive peroxides under air pressure. Slowly polymerizes to paraldehyde. 

Can react vigorously with oxidizing materials Explodes when mixed with iodine 

Compatibility-Material: Negligible corrosion to mild steel May dissolve rubber. 

Cargo: Group 19 of compatIbI1ity chart. 

SPILL OR LEAK PROCEDURE 

., 

If possible, wear rubber gloves, self-contained breathing apparatus and protective clothing. Cover spill with 
sodium bisulfite (NaHSO,) Add small amount of water and mix. Scoop up. Wash site with soap solution. Secure 
ignition sources 

If a spill occun, call the National Response Center, 800-424-8802. 

Remarks: 
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ACETIC ACID (Glacial) 
s,,-,.__ Acetic acid glacial; Ethanoie acid: Glacial 

acetic acid; Methane carboxylic acid; Vinegar acid 

Fonnula-Ct-1,COOH 

~Ofl88S liquid: pungent vinegar-like 

"""' Speciftc Grflity-1.05 

Cbemleal hadly-Organic acid 

Poll11tlon c.tqory-USEPA _{L_ IMO _{L_ 

UnJted N■tlou N11111ber. , 10%-80% 
Glacial, >80% 

CHRIS Code ... 

Bo1Un1 Polllt .. 

FreeztnaPoJnt .. 

------1J.i'C 
·c 

--11·c 
·c 

Vapor Preuure 20·c (68'F> <mmHa> .. 
Reid V■por PNlllU'e (pda) .... 

____lli'F 
___ 'F 
____§,\l'F 
___ 'F 

--11.L 
---2&L 
_Q.iL 

---=-Appllab1e hlk R .. 46 CFR Subcbpter ...... ___Q__ 

V1por Preaure 46'C (ll5"F) (P11la) ... 
Vapol' Deul.ty (Air = 1.0) •.. 
SolubWty 111 Water .. Complete 

Gnde-D: Combustible liquid 
Electrical GrG11,--0 

f1RE & EXPLOSION HAZARD DATA 

Genenl-lgoited by heat and by some oxidizing agents. Vapor may explode If ignited In an enclosed area. 

Flull Point ('Fl.. 110 
Flam-ble Llmlls .. ____ 5.4 to 16% at 212"F 
Autolpltlon Temp, ("F) .. 1050 
Ex~ Ap'"TII~--- CO., dry chemical, alcohol foam, water fog 
Special fl1n Proeedvel .. . Use personal protective equipment when contact with liquid is likely. Skin or 

clothing contact can cause serious bums. Wear self-contained breathing apparatus. Cool exposed tanks 
with water. 

HEALTH HAZARD DATA 
Heallb Huarcl Ratinp 

2, 3, 2 
Odor Tllresbold (ppm) 

1.0 

General-Vapor extremely irritating. Liquid causes severe burns. 

PEVIWA (ppm) 

10 

Symptonw-Burning of skin in cootact with liquid. Irritation of eyes and respiratory system. 

Short Esponre Toleranee-4O ppm tor 5 minutes. 

TLV /TWA (ppm) 

10 

Es,......-e Procedurea-Vapor-remove victim to fresh air; JI breathing stops, apply artillclal respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical attention. Wash contaminated clothing, including shoes, before reuse. 

REACTIVITY DATA 
Stdllity-Can react vigorously with Oxidizing maleflals. Reacts violently with potassium hydroxide (caustic 

potash) and sodium hydroxide (caustic soda). 

Complltlbfilty-Materlal! Highly corrosive to metals when dilute. 316 and 318 stainless steels and aluminum are 
satisfactory construction materials. 

c.rao: Group 4 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Secure Ignition source,. If poSSible, wear rubber gloves, face ahleld, and protective clothing. Body shield and 

sett-contained breathing apparatus should be available. Cover spill with soda 88h or sodium bicarbonate. Mix, 
and add water II neceuary for mixing. Scoop up sluny. Wash site with soda ash solution. Flush spills with large 
quantities ol water. Usually a spill Into a navigable waterway w01.1ld quickly dilute to a harmless coocentration tor 

humans. If a ,,ni occun, call the NatioDal Ra,oue Caller, 800-4l4-880l. 

Reiurb: Below 62"F the acid mey freeze and expand enough to burst its container. 
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ACETIC ANHYDRIDE 
S,-,-.: Acetic acid anhydride; Acetic oxide: Acetyl 

oxide; Ethanoic anhydride 
Ualted Natlom N .. ber .. _____ ....I.Z1L 

CHRIS Code .. 

F-ula-(CH,CO)tO 
B0Htn1PoJat.. ~•C ___21Y"F 

"C 'F Appearan~lorless liquid; pungent, highly 
irritating odor 

Spldflc: Gra.tty-1.08 
Freezma PoJa1... -z:rc ---:Jjici·F ___ ·c ___ •F 

CMmk:11 F .. n,-Acid anhydride 
Vapor PnNure lO'C (61"F) CmmHI) .. ~ 
Reid VlpOt' Preaure (plfa) _,O,L_ 

PoDudoll C:.teawJ-USEPA ----'L._ IMO ----'L._ 
VafO!' rr-an 46"C (US"F) (11111a)... ---2.L 

Applkable Bulk Rea- .t6 CFR S11bdiapm- ....... __Q__ 
Vapor De.at)' (Air = 1.0) _U-
SolubWty la Water.. 12% Appnpclable 

Gnde-D: Combustible liquid 
Electrical Group-D 

FIRE It EXPLOSION HAZARD DATA 

Gaieral-Aeacts violently with water generating dangerous heat and preaaure in confined spaces. Ignited by 
heat. Vapor may eKplode if Ignited in an enclosed space. 

Flub Point ("F).. 121 (CC) 
na. .... ble u.u... 2.7 to 10% 
Autolpltlon Temp. ('F) .. 734 
htblP11111na: Apa.ti... CO:i, aleohol foam, water fog' or dry chemical. 
Spec:laJ F:ltt Proeed- .. Cool outside ol tanks with water spray. Apply water cautiously. DO NOT 

contaminate anhydride system with water. Use self.contained respiratory protection and protective clothing. 

H•lth Huud Ratl■p 
3, 3, 3 

HEALIB HAZARD DATA 
<Mor 1bretltold (ppm) PEL/TWA (ppm) 

0.14 5 
Ge11eral-Vapor extremely irritating. Liquid causes severe burns. 

TLV irWA (ppm) 
5 

Symptomt-Coughing: burning sensation in nose and throat. Severe eye and skin bl.Ima. Warning properties are 
good because compound Is highly irritating. 

Short Exp1M1w-e Tolerance-Less than 40 ppm for 5 minutes. 

ExpoMre ~Vapor-remove victim to fresh air: If breathing stops, apply artiflCial respiration. Skin or 
eye contact---mnove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
mecNcal attention. 

REACTIVITY DATA 
SubHity-Reacts with water to form acetic acid and produces considerable heat. Reacts violently with 

potassium hydroxide (caustic potash) and sodium hydroxide {caustic soda). 

C-,.tibWty-M.terlal: Highly corrosive to iron and steel when moist. Softens many plastie8. Usually stored In 
aluminum or stainleu steel tanks. 

Carte: Group 11 of compatlbillty chart. 

SPILL OR LEAK PROCEDURE 
Wear full-protective clothing. Body Shield and self-contained breathing apparatus should be available. Secure 

Ignition scuces. If ponlbla cover spill with soda uh or sodium biearbonate. Mix and add water If necessary to 
effect good mixing. Scoop up slurry and wash site with l0da ash solution. Usually a spill Into a navigable 
waterway would quickly dilute to a point where 11 would present little danger to humans. 

If• .,W OCCllrt. em1 die Nuloml a--- Cuter, I004l4 IIOl. 

RIIIWb: • AvOid getting water into acetic anhydride tanks. 
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s,,.,ny __ Dimethyl ketone; Ketone propane; 
betaketo-Propane: Propaoone; 2-Propanooe; 
Pyroacetic ether 

ACETONE 

United Nattoa Naaber ... --1llll!L 

CHRIS Code .. ---=--
Formul1-CH,COCH, 

Appearance-Odor-Colorless liquid; sweetish odor 

Speclftc Gnrdty--0.79 

B0Hln1 PoJ■t .. ---~re __ J.a~:"F 
'C "F 

Freezl..a1 Poblt.. -lffi"C -13@"F 
___ ·c ---·• 

Chemical Family-Ketone VllpOI' Preaure lCl"C (61'F) (maH&) .. .....1&.... 
Reid Vapor Preaure (plia)... ....L2a...... 

Pollation Category-USEPA _J2__ IMO _JJl__ 

Applicable Bulk Rea, "6 CFR Subdiaptu ....... ____Q__ 

Vapor Preaure '6"C CU5'F) (plla).. .....1QL 
Vapor Dem:lty (Air = 1.0) ......................... ---ZJL_ 
Sol■bHlty la Water.. Cpmplftf 

FIRE & EXPLOSION HAZARD DATA 
Grade-C; Flammable liquid 
Elecbical Group-0 

General-Highly flammable. Flashback along vapor trail may occur. Keep away from heat, sparks, and open 
flame. Vapor may explode if ignited in an enclosed area. 

F1uh Point ("Fl .. 15 
Flam-hie Llmlts ... 2.5 to 12.8% 
Autoignition Temp. ("F) .. 1040 
Extlnpi.tilna Aaents .... CO,;, dry chemical, alcohol foam, water fog 
Spedal Fire Procedures .. Water may be Ineffective on fire. Cool exposed tanks with water. If water is 

used, large quantities must be applied in order to prevent re.ignition. A solution of 4% acetone and 96% 
water has a flash point of 129"F. 

HEALTH HAZARD DATA 
HeaJtb Huard Ratlnp Odor 'lbredtold (Jlpml PEL/'IW A (ppm) TL V /fW A (ppm) 

1, o, 0 200 to 400 750 750 
General-lnitant to eyes, nose and throat. Anaesthetic effects after high concentration exposures. Prolonged or 

repeated skin contact may cause defatting of the skin and may produce dermatilas from frequent dally 
contact. 

Sympl-□rowsiness and throat initation. 

Short Expoaure Tolenmce-10,000 ppm has been reported as endurable for 3~ minutes without symptoms. 

Expoaure Procedw-es--Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. 

Compatlbutty-M1terlal: Will dissolve many plastics and rubber. 

Cargo: Group 18 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
lf possible: Wear rubber gloves, lace shield and protective clothing. Have all-purpose canister mask available. 

Secure ignition sources. Flush spilled acetone away with water. Do not flush into confined space such aa a 
sewer because of the danger of explosion. 

If a lpHI ocam, call tlae National R---- Center, I00-4:Zt IIIIOl. 
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ACETONE CYANOHYDRIN 

Sy-yms- alpha-Hydroxyisobutronitrile; 
alpha-Hydroxyisobutyronltrile; 
2-Hydroxy-2-methylpropanenitrile; 
2-Methylacetonitrite; Propanenitrile, 
2-hydro,cy-2-melhyl 

Form11l■-(CH.>,C(OHJCN 

Appear1U1ce-Odor-Colorless to straw colored liquid; 
almond color 

SpecJftc Grnlty--0.93 

Cbendcal Funlly-Cyanohydrin 

United Nations Number .. 

CHRIS Code .. 

Boiling Point .. ~®ffiPQ.$.~.~-

Freezlng Point 

__..:.1.ZQ"C 
'C 

-19'C 
___ ·c 

Vapor Pressure lO'C (68"FJ (inmHg). 
Reid Vapor Pressure (p11la) .. 

---""L 

---2,!!'F ___ ., 
--=.2'F ___ ., 
_____M__ 
-----2.L_ 
--2.L 

Pollutfoa C■tqory-USEPA __ A__ IMO __A__ 

Applk:alile Bulk Re11- 46 CFR Subch■pter ...... ____Q__ 

Vapor Presaure 46"C (115"FJ (psla) 
Vapor Denatty (Air = I.OJ .. 
Solubility in Water .. 

__ll_ 
Complete 

Grade-E: Combustible liquid 
Electrical Group-□ 

FIRE & EXPWSION HAZARD DATA 

General-Gives off llammable and poisonous cyanide gas when heated. Vapor may explode if ignited in an 
enclosed area Dilut1on with water causes decomposition with the formation of hydrogen cyanide. 

Flub Point (" F) . 165 (cc) 
flammable Limits 2.25 to 11 % 
Autoipltlon Temp. ("Fl 1270 
Extinplshln11 Agents CO,, alcohol loam, water fog•· 
Special Fire Procedures DO NOT USE SODA-ACID EXTINGUISHER! Cool exposed tanks with water. 

Apply water cautiously. DO NOT contaminate cargo with water. Respiratory protection required for 
firefighting personnel. Wear full protective, airtight clothing. 

HEALTH HAZARD DATA 
Health Huud Ratings 

1, 2, 4 
TI V /TWA (ppm) 

Unavailable 

General-Val)Of very poisonous by inhalation. Liquid poisonous by absorption through the skin. Grade B poison. 

Odor Threshold (ppm) PELJTW A (ppm) 
Unavailable Unavailable 

Symptom-Headache, dizziness, nausea; blueness of lips and fingernails. 

Short Exposure Tolerllilce-Unavailable 

Exposure Procedu,-\lapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Keep 
victim at rest. Gel prompt medical attention for liquid or vapor exposure. Wash contaminated clothing, 
including shoes. belore reuse. See Medical Kil Information, Appendix B 

REACTIVITY DATA 
Stability-When heated, decomposes to form cyanide gas. Must be kept slightly acidified. Dilution with water 

causes decompos1t1on with formation of hydrogen cyanide. 

Compalibillty-M,uerial: Aluminum and stainless steel are satisfactory, rubber will swell. 

Car110: Group O of compatibility chart. Sae also Appendix I-Exception to the Chart 

SPILL OR LEAK PROCEDURE 
If possible, wear long rubber gloves, sell-cootained breathing apparatus, and protective clothil'IQ. Eliminate all 

sources of ignition. Evacuate personnel not equipped with respiratory protection. Do not flush spill where 
humans or animals may contact. 

If a 1plll occun, call the National Response Center, 800-424-8802. 

Remarks: • Decomposes at the bOilil'IQ point. 
•• Avoid getting water into cargo tank. 
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ACETONITRILE 
S,-,..-Cyanomethane; Ethanenllrlle; Ethyl nltrlle; 

Methyl-

CHIIIS """'-------- ...AilL 

...... ...., ____ ___JJ-C _.lll"F 
,, I w-Ollor Colo.1ea& liquid; aromatic odor •c "F 

,__ -we -w• __ .,, __ .. Spedllc Grmt:,-0.78 

Olealal Faally--Nlble 
v...., p,_. JO"C (8"P) <-111) .......... .....D.ll... 
.... V ..... P,-.c,.h) ....AQL_ 

NmllGa c.tep,J-USEPA ___.ll_ IMO --1lL 
v...,.. r,_.wc m, . ., (Jal ............. _JMtiL. 

ANtlleule 8111k .... 46 CPR Sllbdlapa ........ ___2..._ 
v.,.. Dwtlr (Air - J~'----- ...JAL 
SoblllllltJ a. w...,____ -

FIRE A EXPLOSION HAZARD DATA 
Gnde-C: Flammable liquid 

-"'--" 
6-al-Reacta with steam and acida to produce toxic and flammabte vapm. Ignited by heat, aparka, or as-, 

flame. Flashback along vapor trail may occu. Vapor may exp6ode If lgnn.d In an encloNd ..._ 

F1M1a Pomt rFJ .. -u.,,. 4.◄ to 18.0% 
Amotpldoa T-,. ("P) ................ 970 
~~ CO,, my -. alcohol foam 
Spedal Fin Proceanl .......... , ..... Water may be lnaffecllve. Cool expoNd tanks with water apray. Care nut be 

taken not to expote fire flghtera to the fumes of thia material. Any who mull enter a contaminated 
atmosphere muat be provided with respiratory protection. 

HEALTH HAZARD DATA ............ ._ 0...-- PEL/TWA- UV/IWA(Ra) 
1, 1, 3 .... ,I() ... , .... 

Geaerd-Hlghly toxic. Can be absorbed through skin and reaplratory b11ct. Vapor Irritating to ayes. 110N and 
throat Liquid Irritating to skin and eyes. 

~1'18118, headache, nauaea, and blueneee of lipl and flngernalll. Inhalation will ca,ee dlfftcut .._..,._ 
Sliort EQoRre T~ exposure to 500 ppm ha produced some noN and dYoal nttatlon. 

EJ:,-re ~Remove victim to fresh air. Apply artificial reaplratlon If he ltOps tne.thlng. Get medlclll 
attention. If liquid contacta akin, wuh off with plenty of water.• 

See Medical Kit lnfOrmation, A.......tht B 

REACllVITY DATA 
Staldlib'-Stable. 

C M'.JJ-Materlal: Mild steel and atalnlen lteel are compatible. 

Carai,: Group 37 of oompatlblllly chart 

SPILL OR LEAi: PROCEDURE 
If poNible, wear long rubber gkwea. self-contuwd breathing apparatua, and protective cloltMg, AVOICI 

contact wllh llquld. Secure Ignition IOUl'CN. Small ep11s may be walhed away with water. M1y add ..... o1 
m:>ng calclum hypocNorite solution to apiN and scoop up skny. Walh lite wtlh l(Jap aolul6on oonlUllng IIOl'ne --- u • _.., OClml'lt call ... NadoNI a-c.., aut am 
8-b: • NOTE: Odor thrHhold la not coneldered adeql-.te warning of potential danglrom vapor 

concentrations. High vapor concentrations catMe rapid delth. 
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ACRYLAMIDE SOLUTION, 50% 
S,W)w-Acrylamlde monomer; Acrytlc acid llmlde; 

Acrylic amide; Piopec.-.. , 2-Propenamlda 

P---.cH,.CHCONH, 

CHRISC... .... --------
11oWaa Palat---- -----lQZ"C -----Zl.D:"F 

'• OJ C0lar1W llquld; odofleN •c "F 
--. ,._._,,_ ___ _____J"C =:.F 

___ ·c ---·• .... Grhky-1.05 

.,._,....,__ v.,.... p_,. 20·c <WF> t-lla) .......... __ ._ 

Reid Va,or r,_,. r,.Aa)>------ _i_ 

.,_...... C...-,,-USEPA __Q__ IMO __l2_ 
v.,.... r- •·c ms·r, (fa) ............. _.,1__ 
v.,.....,....,.w..-u __u_ __ ..._ .. cn-........ ___Q._ So1uWtJ 1a w...,,____ 5cttte 

FIRE & EXPLOSION HAZARD DATA 
G, ... NDfi-llarnlnatJN -- Note: Aa'ytln1lde ia not narnrn.t>1e or cornbustlbMI. It la lfllppecl cheolved In wa1- (50% 

by weight). Acfytarnlde wll polymerize In Iha w..- tolutlon If hNt«I. 
~Tox6c oxidN DI nitrogen may be formed in fire. 

,Wr..t("F) --,_._ -.. ...-• I II T-,.("I') ...... ..... --Ba I .. , . ...___ 
.,.... Jlln ........_ ................ War full prntecttve clothing, Nlf-oontahed breathing~ 

HEALTH HAZARD DATA --- CNor nn.llold C,,.) PEL/TWA- nV/TWA(Jl,a) 
o, 1, 3 u....i- 0,3 mg/m1/Skin 0.3 mgtm1/Sldn 

6-111-Vapor lnttatlng to ~ noH and throat Liquid will bum akin and eyn. 

., 
I ttllOelar WNkrW, ataxia, lncoordination, tremorl, hallucinaliont. Attackl central nlM>UI tyltem. 

lllort Ex,-n Toleruoe--Unavallabll 

l:Qw,.Pi I • RlfflOwa 10 frNh air. Administer artiflcial raspi,alion or oxygen u wary. FMh a)'N 
wllh ,-nty Of watw. Remow contaminated clothing and shoes and ftuah with water. It awallowed and 
conecloul, give war or mNk. Induce vomiting. 

REACTIVITY DATA ---(-).Ma,--on-. 
C 7 Wt; -ln00ff1ldble with OKidlzlng agentl, reducing agents, acldt, buN, and vinyl pol),, .. tnao,, - "'- Gn>up 10 cf oompatibili1y ....... 

SPILL OR LEAK PROCEDURE 
Co>M- with Inert ablorbent « ftulh with wat.. Do not allow ap1n to dry. w.., ful protecUve dothlng, ---------· 

If a -- ocan, all tilt Nadwl ._ c.a., -.tl1 INJ 

I--= • Vapor PrNan: 19 rnmHg at 25"C. 
t-
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ACRYLIC ACID 
s,-,..._Acfoleic acid: Ethylene carboxyllc acid; 

2-Propenlc acid: 2-Propenoic acid; PropenOic acid; 
Vinyl formic acid 

United Nadonl Nuablr ... 

CHRIS Code .. 

BolUq Pobal .. . 

Fneziq;Polal ... 

---- --22.lL 

__lil 'C ___2H'F 
'C 'F 

__J"C ---~(ltF 

Fonn•la-C.HaCOOH 

Appeuuce-Odor-Colorless liquid; acrid odor 

Spedllc Gn'f'lty-1.05 

Cbendcal Famlly~ganic acid 

·c ---·• 
VllpOI' l"re.llJ'e lO'C (A"F) (mmffa) .. ......J.1-
Reitl Vapor PNlnre (plla)'c--:-,-- _JU_ 
Va,or Pre.are 46'C (115"F) (pda)...... ___Q.!,_ 

Polllltkm c.te,ory-USEPA ___ IMO __c__ Vapor o-.tty (Air = 1.0) .....ig_ 
A,.Ucable Bllllr. Iles. 46 CPR S.bc:llapter ....... __.o__ Sol•Wlity la Water.. Cgnpe1a 

Gralk-0: Combustible liquid 
"""""1Groop-D 

FIRE & EXPLOSION HAZARD DATA 

General-Presents no 999Cial fire or e>tplosion hazard because of Its relatively high flash point and low vapor 
pre88Ut&. Poisonous gases may be produced in a fire. 

F1adi Pohll ("F) .. 130 
Flammable Undtl .. Unavailable 
Autoipidon T-p. C"F) .. 835 
~ Aaenta... Water, dry chemical, alcohol foam, CO. 
Spedal Fini Prveecharell .. Use ot CO. where it could blanket the vapor apace of a container ia not 

recommended. A fire involving a spill outside of tanks oould be extinguished wlth dry chemical. Wear full 
protective clothing, eye protectioo and sett-contained breathing apparatus. 

Health Huanl Ratlnp 
3, 3, 2 

HEALTH HAZARD DATA 
Odor nreai.o._. (ppm) 

Unavailable 
PEL/TWA (ppm) 

10/Skin 
1LV/I'WA (ppm) 

10' 
General-Acrylic acid, when in cootact with skin or eyes, may r984Jlt in a bum upon short contact Vapors may 

present an inhalation hazard from single exposures; irritating to eyes, nose and throat. 

Symptom,-Vapors are capable of causing definite skin or eye irritation, naaal irritation and lachrymatlon. 

Short Ex~ Tolerll-o.5 pPm 

EJC,onre ~II contact with skin or eye occ:urs, lmmedlately flush with plenty of water tor at least 15 
minutes. Get medical attention promptly. Immediately remove contaminated clothing and shoes. 

REACTIVITY DATA 
StabWty-POlymerizes readily. Should be inhibited to insure aafety and stability during storage or handling. 

ComplltlblUty-Material; Severely corrodes Iron and Steel. Glass, low carbon content ateinleu steel and high 
purity aluminum are recommended for containment in order stated. 

Clrao: Group 4 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear rubber gloves, face shield, prolactive clothing. Body shield and Nlf-contalned breathing 

apperatua should be available. II pouible, cover contaminated aurtacea and apill with large quantltin of soda 
ash or sodium bicarbonate. Mix and add water if needed for good mixing. Scoop up alurry. Wash Bite with soda 
aah solution. 

If • tplll ocean, ~ die Natioal a..,_ Cater, II00-4l4--l802. 

ae-u: • Proposed Change In TLV to 2 ppm, with "Skin" notation. 

9 



ACRYLONITRILE 

S;aoa:,w----An; Cyanoethylene; Propene1oltrile; 
2-Prope, ienitrile; Vinyl cyanide 

CHRISCado, _______ _ 

....lilllL 

P--a.-cHaCHCN ...... ..,_,, ____ ____E."C ----1ll"F 
•c "F ~ llquld; resembles that of -- .,_ Pola,t____ -B5'C ----:,r,•F 

___ ·c ---·• s,.cutc Grmty"-0.81 

a..lell FadlJ-Nitrile 

Polhldoa c.tepy-USEPA ____L_ IMO _IL_ 
A.,uadllelhlkllea,"6CFR...,._ ....... ~ 

Vapor Pr.-re 20'C (A"F) (..it&) ........ ___u._ 
Reid Vapor Pr-.re (Im) _.aJ_ v.,.. ~ iN'C (115'F) (flla)..... ___iJL_ v..- Dea11tJ (Air = 1,»<---- --1,L_ 
Solabillty ID W_. MPIWIMI 

FIRE & EXPLOSION HAZARD DATA 
Gnde-C: Flammable lkJ,ld ........,.....,_D 
c-.I-When heated thl• material may evolve toKic cyllnide gu, or e>q>IOde, or both. Flashback along vapor 

trail may occur. Fire may cauae violent rupture of tank. 

Flau Poml ("F) ..•... • ........ 32 
.........,..,_ ____ 3.0to17.0% 
AnlipftlOll Temp. ('F) .. . 898 
~ Apm .................... CO., dry chemical, ak:Ohol foam 
S,edal Fire Procedlll'el .. 00 NOT u'8 dry chemical for a large, confined fire. Water or foam may cauee 

frothing. Are pertie8 must wear respiratory protection and full protective clothlng Including nbber boots. 
Keep tank cool with water spray. 

HEALTH HAZARD DATA 
HeiddiHa.-dlladllp Odor'nrelllold(Pflll) PEL/I'WA(pfm) TI.V/TWA(fpa) 

3, 1, 3 21.6' 29 CFR 1910.1045 2/Skln 
c-.l--5uapectad carcinogen. Harmful by Inhalation and akin absorption. Penetrates leather, llquld In ltK>N 

cauaes delayed burns. Contaminated leather shoes and gloves should be deltroyed. 

5yap1--eye Irritation, headache, nausea. bluenen of lips and fiogertips. Contact with akin may also caUH -· SJiort ~ Tolennco-400 ppm 101' 30 minutes. 

EK,-re Jt,,oeed■ 111 Remove victim to fresh air. tt he la not breathing, apply artlflclal ~- Remove 
contaminated clOthlng and wash chemleal from akin with a 99ntle flow of water. Get medical attention. H 
patient la unconscious, administer vapor of amyl nitrite.• 

See Medleal Kit Information, Appendx 8 

REACTIVITY DATA 
St1ddlH7-Very reactive; may polymerize explosively In the presence of strong bases. Must be inhibited to 

prevent polymerization. POlymerlZation coolcl be Initiated by vitlble light. 

eo.,.tllllllt)'-Matertat: Copper and copper alk)ys are attacked and should not be used. Attacks aluminum In 

h;g, ---· Carao; Group 15 of compatlblllty chart. See also Appendx I-Exceptions to the Chart 

SPILL OR LEAK PROCEDURE 
If poselble, wear long rubber gloves, aelt-contalned breathing apparatus, protective clothlng. Avoid contact 

with llquid. Secure Ignition sourcN. May add excess of strong calcium hypochlortte tolution. Scoop up ak.rry. 
Wash site of spill with soap solution containing some hypochlorlte. 

Ifs lplll. oa:ua, call die Nlllklal n-- Cenlr, IOOilt 11112 

K...-u; • NOTE: Detectable odor Is greater than the TLV. Expoaure to potentially dangeroui vapor 
concentrations can occur before the vapor Is detected. 
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ADIPONITRILE 
Sy-,.- 1,4-Dlcyanobutane; Tetramethylene cyanide UnHed Nlltlom Number ... 

CHRIS Code .. ___Allli__ 

Fonaula-NC(CH,)4CN 
Boilhll Point____ ~·c ~·F ___ ·c ___ "F Appearuace-Odor-lorless llquld; practically odorless 

s,ecHk Grarity-0.95 
Freeziq Point..... __J"C ~•F ___ •c ___ "F 

Olemkal FunUy-Nltrile 
Vapor PreNure lO"C (61'F) (mmH&) .. ___J,.gw_ 
Reill Vapor Preaure (plia)... ....La... 

Polllltion c.teac,ry-USEPA ___ IMO __Jl__ 

Appllaltle &.lk Rea- 46 CFR Subcupter ....... ___Q__ 

V•por Pre.are 4''C (tU"F) (plia).... ____Lm!_ 
Vapor Dellllty (Air = I.G).... . .......... .....a.ll_ 
Solubility in Willer.. Slight 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-D 

Geaenil-On being heated to Its flash point this material can decompose to form highly poisonous cyanide gas. 
Vapor may explode If ignited in an enclosed area. 

Flub Point ('F) .. 199 
Flaamable Ll•ltl.. LEL=t.0% at 200'C 
Autoipitlon Temp. ("F) .. Unavailable 
Extlnpilhina Aaentl.... CO., dry chemical, alcohol foam or water fog. 
Special F1re Pnxedure1 .. Keep tank cool with a water spray. Combustion may produce cyanide gas, so 

fire parties should wear self-contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Heal.di Huard Rat:lap Odor 'Thresltold (ppm) PEL/I'WA (ppm) nv /'IWA (ppm) 

1, 1, 3 Unavailable Unavailable Unavailable 

Gneral-Harmful by skin contact. Gas from fire Is poisonous if inhaled. Liquid or solid is irritating to skin and 
,ye,. 

SymptoJQ-Headache, nausea: blueness of lips and fingertips. 

Short Ell:ponre Toleraace-Unavallable 

Ell:pohl'e PMCed11re1 Remove victim to fresh air. Remove contaminated clothing. If breathing stops, give 
artlficlal respiration. Wash spill from skin with geotle flow of water. Get medlcal attentton. 

See Medical Kit Information, Appendix B 

REACTIVITY DATA 
Stability-Stable up to temperatures near the !lash point. 

C-111.tlbftlty-Materlal: Compatible with steel, wood, most rubbers. 

Carao: Group 37 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear long rubber gloves and protective clothing. Add an excess of strong calcium hypochlorite 

!elution to the spill. Scoop up sluny. Wash site of spill with soap solution containing some hypochlorlte. 

It ■ spill otCllft, c■H tile National Re■pow Center, lfl0.4l4 880l 

Remarka: 
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ALKYLBENZENESULFONIC ACID 
Synonya1- decylbanzeneaultonic acid: Un•, Do-, Tri-, 

Taira-, Penta- or Haxa-: Oodecytbenzenaaultonic 
ocid 

UnJtN NatllllQI Number ... _____L_ 

CHRIS Code ... ---------
Appearance-Odor-While to yellow liquid; odorless 

Specific: Gra'ritJ-1.0 to 1.4 

B0Uln1 Pofat ____ _ 

Freezln& Potat .. 

·c 
·c ----c ==·c 

___ 'F 

'F ---.F 
_•F 

Cltemkal Funily-Acids 
VlfOJ' PNN..,.. zo•c (61"F) C-HI) .. ____i__ 
Reid Vapo!' Preaure (plla)... ____i__ 

Polllltlon Cateaory-USEPA ~ IMO ___Q__ 
A,,Ue1ble Blllk Rea- 46 CFR Sukbapter ....... ..J2....0.:... 

Va,or PrtlHJ'I 46'C (ll!l"F) ( ... ).. _L._ 
Vapor Dea-'ty (Air "" 1,0)... ____ ---1..,_ 
Sol•billty bl Water Soh1ble 

Grade-E: Combustible liquid 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Slightly flammable when exposed to heat or flame. Irritating suffuric acid mist may torm In fn. 
Flammable hydrogen gas may be produced on contact with metals. 

Fluh Point ("Fl 
Fl.unm■ble Limltt. 
Autolpition Temp. ("F). 

Extinplshlng ApDUI .. 
Special Fire Procedura ... 

Heal.th Hazard Rat:lnp 
Unavailable 

395 
Unavailable 
Unavailable 
Alcohol foam, dry chemical, CO. 
Water may be ineffective on lire. 

HEALTH HAZARD DATA 
Odor Tbreabold (ppm) 

Unavailable 
PEL/'I'W A (ppm) 

Unavallable 

General-Liquid is irritating to skin and eyes, corrosive. 

nV/lWA (ppll) 
UnavaHabla 

Symptom1-lrritatlon of eyes and skin. Ingestion causes irritation of mouth and stomach, nausea. 

Short Expo111re Toleraace-Unavailable 

Expo1ure Procedura-Eyes-flush with water for at least 15 minutes. Skin-flush with soap and water. 
lngestiOfl--give large amount of water. 

REACTIVITY DATA 
StablUty-Stable. 

CompatlbUity-Materlal: Attacks matats and gives off flammable hydrogen oa,s. 

Carao: Unassigned in compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Flush with water, rinse with dUute sodium bie:arbonate or soda ash solution. Wear 

goggles or face shield and rubber gloves. Secore ignition sources. 

If a ...JII oecan, call cbe Natioul ·--Ceater, 100-'24-8102. 

lhmarkl: • 4% or less is regulated by Subchapter D; over 4% iS regulated by Subchapter 0. 
t Unavailable. 
:I: Unassigned. 
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ALLYL ALCOHOL 
S)'llOGyms- Propenol: 1-Propenol-3; 1-Propen-3-ol; 

2-Propenol: 2-Propen-1-ol: Propenyl alcohol: Vinyl 
carbinol 

U■lted Nlltlom Number ... 

CHRIS Code .. 

---1.!liL 

_AJ.A_ 

Formula-CH, = CHCH,OH 

AppNl'Ulee-Odar-Colorless liquid: pungent odor 

Speclftc GruHy-0.85 

Bo1Un1 Potllt .. ~•c -----2Q§"F 
'C 'F 

Freezing Point.. -129"C -20()"F ___ •c ___ •F 

C'ltemicaJ FamUy-Substituted allyl 
Vapor Pre.lire lO'C (68'F) (m111HK) .. ---1..,Z2.__ 
Reid Vapor Preaure (plia)... ----1...Q__ 

Polllltlon Catecory-USEPA ____e.__ IMO ____e.__ 
AppUcable Bltlk Rea. 46 CFR S■bcbapter ....... __Q__ 

Vapor Preaure 4fi'C (115"F) (1111i.).. ----1...e....._ 
Vapor Density (Air = 1.0).... .. ............ ____2Q_ 
SolublUty In Water... ComPlete 

Gnide-C: Flammable liquid 
Elec:trlcal Groap-C 

FIRE & EXPWSION HAZARD DATA 

Genmd-Poisonous gases may be produced in a lire. Readily ignited by heat, sparks, or open flame. Flashback 
along vapor trail may occur. Vapor may explode ii ignited in an enclosed area. 

FIMII Point ('Fl.. 90 (oc); 70 (cc) 
Flammable Limits.. 2.5 lo 18% 
Aucotpitlon Temp. ('F) .. 713 
E1.tlquilhhl1 Aaenta... CO., dry chemical, alcohol foam, water fog 
Spedal Fire Proceora .. Use respiratory, body and eye protective equipment and clothing. Water may 

be ineffective. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Heald! Huard Ratlnp 

3, 2, 3 
Odor lbresltold (ppm) 

2 to 5 
PEL/TWA (ppm) 

2/Skin 
TLV /TWA (ppm) 

2/Skin 

Geaeral-Vapor poisonous if inhaled or if skin is exposed. Liquid is poisonous if swallowed or if skin is exposed. 
Vapor extremely irritating. Lung and eye injury may be delayed. Liquid causes severe burns. Grade B 
poison. 

Sympto1111-Vapor exposure-irritation to respiratory tract. Liquid splashed on the skin causes "deep bone 
ache" if not removed promptly. Disabling irritation and corneal injury to eyes may be delayed. 

Short Expoaare Tolenmce-1000 ppm has been reported as fatal (exposure lime not reported); 5 ppm can be 
tolerated for 30 minutes. 

Exposure Procedura-Vapor-Remove victim to fresh air: if breathing atops, apply artificial respiration. Skin or 
eye contact-immediately flOOd affected areas gently with water for at least 15 minutes: remove 
contaminated clothing and shoes at once. Keep patient at rest and under observation for 24-48 hrs; effects 
may be delayed. Wash contaminated clothing before reuse, destroy ahoes. Get medical help. 

REACTIVITY DATA 
StablUty-Chemically stable. 

Compatlblllty-Mllterial: Swells rubber. Not corrosive to steel. 

ear,o: Group 15 of compatlbillty chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear rubber gloves, face shield and protective clOthing. Secure ignition sources. Use respiratory 

protection. Keep unprotected personnel upwind of contaminated area. Flush spill with water. May absorb very 
small spills with absorbent material (sand, etc.). 

If a a,tll ocnn, call tile Natloal Reepoue Ceater, II00-424-8802, 

Remarks: 
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ALLYL CHLORIDE 
s,,_,_ChloraHytene; 1-Chloro-2-propene; 

3..chloropropena: 3-Chlo,o.1-propene; 
3-ChlOfopropylene; alpha-Chloropropytene 

UnHed Natto. N11•ber ... 

CHRIS Code .. 

...llllQ.._ 

---=--
BoHlq Point .. 

Free.daa: Point .. 

___j§"C --1.13:"F 
A~--Clear to strawberry colored liquid: 

sweetish odor 
Sfedl'k Gn•lty-0.94 

"C "F 
-----=la4•c --=-?i)ii•F 

~kal F-lly-Substituted allyl 

PoU11tloa Ca1e,ory-llSEPA ____Q__ IMO ---L
A.,Uabie Billi!. Rq. 46 CFR S11bdaaJ,ter .. . .. ___Q_ 

Vapor Pre.uN 20•c 168"F) <mmHa> .. 
Reid Va,or .Pre11are <,ala) .... 
Vapor Preain 46'C (115"F) (]Illa) •... 
Vapor Demit}' (Air = I.OJ .... 
Solabllity ill Water ... 

FIRE It EXPLOSION HAZARD DATA 
Gradf,-B, Flammable ltquld 
Electrical Group-0 

"C ___ "F 

....iliL 

.....1M.... 
__JM._ 
---2.llL 

0,3% 

Genenal-Corrostve hydrogen chloride gas IOOTled upon combustion. Becomes more reactive and corrosive 
when wet. Ignited by heal. sparks or open !lame. Flashback along vapor trail may occur. Vapor may explode 
if ignited 1n an enclosed area 
~ Point ("F) 20 (cc) 
Aama.bleLI.111lb.. 33 to 11.9% 
AatlNpltloa Temp. ("Fl 737 
E1:t:1■P1thl111 ,\pnb . CO,, dry chemical, alcohol foam. 
Special Fire Procellurff .. Waler may be ineffective oo lire. Cool exposed tanks with water spray. 

Firefighting personnel should be protected against hydrochloric acid fumes by wearing self-contained 
breathing apparatus and lull protective clothing. 

Health Huvd Ratb1p 
3, 2, 3 

HEALTH HAZARD DATA 
Odor Tbre.atold (ppm) 

above 1 
PEL/lWA(p,-) 

1 
nV/IWA (pp.) 

1 

General--&ispected carcinogen. Poisonous if inhaled, if swallowed, or if skin is e,(J)()Sed. Vapor extremely 
irritating. Liquid causes bums. Grade B poison. 

Sym.pto..-Vapors are irritating to eyes and respiratory tract. The liquid irritates the skin. 

Short Expc11are Tolerance-Inhalation of 100 ppm for 60 minutes has been reported as fatal. 

EJ:ponre Prooedura-Vapor-remove victim to fresh air. II breathing is dlfflcutt, administer oxygen; if breathing 
stops, apply artlficial respiration. Skin or eye contact-remove contaminated clothing and gently flush 
affected areas with water for 15 minutes. Get medical help. 

REACTIVITY DATA 
StabHlty-Chemically stable. 

Com.patHtllity-M.terial: Highly corrosive to steel and aluminum. Nickel and monel are suitable materials of 
construction. 

Carp: Group 15 of campatibllity chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, Nff-contained breathing apparatus and protective clothing. Avoid contact with liquid. 

Secure ignition sources. Do not flush spill into conrl08d spaces where flammable vapors can accumulate. 

If a ,pill occurs, call tbe N.Uonal Reapuue enter, II004l4 8101. 

ae...-u: 
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AMINOETHYLETHANOLAMINE 
s,._,__2-((2-Amlnoethyl)amino)ethanol; 

N•(Amlnoethyl)ethanolamine; 
N-(2-Amlnoethyl}ethanolamine; 
Hydroxyethylethyenediamine; 
N-8-Hydroxyethylethylenecllamlne; 
N-Hydroxyethyl-1,2-ethylenedlamlna 

United N■tton. Nmllber .............................. ____L_ 

CHRIS Code ................................................ ~ 

Fonillla-NH.CHtCl-ltNHCHtCH10H 
BotHq Poiat ......................... _m·c --~wrF 

A~laar, colorJess liquid with mild 'C "F 
ammonical odor 

Spedftc Gn'1ty-1.03 
Fret111n1 PoJ,~---- -ze·c -lOB"F ___ ·c ___ ., 

Clle.tcal F..Uy-Amlne 
Vapor PreNare lO"C (61"F) (mmHa) ......... .....JJm...._ 
Reid VIIPO' PreNare <,lia)... .....JJm...._ 

Polhatloa CateaorY-USEPA ___ IMO ___.IL_ 
Vapor Prellure 46"C (115'F) (plia) ............ --1.ml_ 
v.,.. Deaslty (Air = t.0) .......................... ___a.a_ 

Applk:alile 11111k RCll, 46 CFR S.bnlpler ........ ____Q__ So1111d1Uy Ill Willer.. Comelate 

F1RE & EXPLOSION HAZARD DATA 
Gnde-E: Combustible Nquld --p-C 
General-No smoking or open lights. 

Jllm Point ("F) ............................ 275 
F1ammllble Llalt1-,---- 15.0 to 27.0% 
Autoipltlon T•,. ("F) ............... 695 
Ell:tlnpWafaa Apat1..... Carbon dioxide, dry chemical or alcohol foam 
Special Fke Proeeduret ............... Coot exposed tanks with water. Water or loam may cause frothing. 

................... 
1, 3, 1 

HEALTH HAZARD DATA 
Odor nu.bold (11pm) PEL/TWA (ppm) 

Unavailable Unavailable 

General-Causes 98V8f& eye initatlon. 

TI.V/I'WA (ppm) 
Unavailable 

Symptomt-Uquicl causes skin irritation with poasibiWty of bums or prolOnged contact. Vapor causes mild 
resplratol'y lrritatlOn. 

5'ort Ea:,-.re Tolenuice-Unavailable 

Ea:poare Procedllra-ln case of eye contact, lrnmedlately flush eyes with plenty of low-pressure water for 15 
minutes. If discomfort persists or reappears, see a physician. 

REACTIVITY DATA 
StuWty-Stable. 

Compull,l)tly-Matertal: lncompatlble with copper, copper alloys, aluminum and zinc. 

c.rao: Group e of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avok:I contact with llquld. It posaible, wear butyl rubber gloves, face shield. and protective clothing. Cover spill 

with sodium bisulftte. Spray with water and wash away with large excess of water. 

If a .,W. ocean, call tbe Nadoul ltelpOW Ceater, 800U1 8801. 

Remarb: + Unassigned 
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AMMONIA ANHYDROUS 
Synonym-Ammonia: Ammonia gas: H,N: Liquid 

ammonia 

Formula-NH, 

United Natto111 NIIIIINI' ... 

CHRIS Code .. _AMA_ 

BoHlna; Point... ~•C ----=-20:"F 
AppUf'UICe•Odm--Colorless liquid or gas: pungent, "C "F 

highly irritating odor 
Specific Grntty-0.77 at o·c 

Freez.1111 Point.. -78"C -108'F ___ ·c ___ •F 

Chemic.I Family-Ammonia 
Vapor Preuure lO'C (68'F) (mmHa).. . .....MZL 
ReJd Vapor ~re (pail)... . ...21l.L. 

Pollution C.lqory-USEPA ____Jl_ IMO ___gu_ 
Applleahle Bulk Reg, 46 CFR Subcbllpter .. . .. ___Q___ 

Vapor Pr-.re WC (115"F) (pull).. _2mUL 
Vapor Den,ity (AJr = 1.0) ........................ ..Jl.aL 
Sol■Wlity In Water.... APPfl!Gifbla 

FIRE & EXPLOSION HAZARD DATA 
Grade-liquefied Compressed Gas (LCG) 
Electrical Group-0 

GeMral-Fire hazard when in high concentrations and at high temperature. Oil o, other combustible vapors 
increase the fire hazard 

Flub Point ("F). lndeltrlite, below 32"F (sometimes difficult to ignite). Not flammable under 
conditions likely to be encountered 

Flammable Limits 16 to 25°,0 
Autolpltlon Temp. ("l•'l 1204 
Extlnruiahlng Agents. Stop the flow ol gas (lighter than air); cool tanks with water spray. 
Speclal Fire Proceilurn Use respiratory and body protection when approaching 

ammonia-contaminated atmosphere Liberal use of water fog, where possible, will reduce vapor 
concentration. 

He.Ith Huard Ratinp 
4, 2, 2 

HEALTH HAZARD DATA 
Odor Threahold (ppm) PEL/1WA (ppm) 

appro,c. 50 Unavailable 

General-Vapor extremely irritating. LiquKI causes bums; will cause frostbite. 

Symptoms-Coughing; burning sensation, eye irritation or pain. Frozen areas turn white. 

IlV/fWA(ppm) 
25 

Short Exposure Tolerllll(e-A 2500 ppm (0.25%) concentration of ammonia in air may be fatal within 30 minutes. 

Exposure Pro«dures-Remove victim to fresh air. Gall a physician at once. If not breathing, apply artificial 
respiration, oxygen. If breathing is difficult, administer oxygen. Flush affected areas of body with plenty of 
water for 15 minutes. DO NOT FLUSH FROZEN AREAS. If the liquid has spllled onto the skin, points of 
contact may be frostbitten; handle gently and protect from mechanical damage. DO NOT RUB. Remove 
contaminated clothing and shoes. Get prompt medical attention. Low-velocity fog is effective for 
decontaminating the atmosphere. 

REACTIVITY DATA 
Stability-Normally stable. Reacts with acidic matElfials. 

Compatlblltty-MlteriaJ: Corrosive to galvanized surfaces, copper and copper alloYS- Iron and steel are suitable 
for the construction of containers, fittings and piping. Forms exploslve compounds with mercury. 

Carao: Groop 6 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Evacuate area in case of large leaks or tank rupture. Shut off leak if without risk. Wear sell-contained 

breathing apparatus. If necessary to enter spill area, wear full protective clothing Including boots. Water spray is 
extremely effective in abscrbing ammonia gas and shoold be used around leaks of gas only. DO NOT PUT 
WATER ON LIQUID AMMONIA. 

If a .. m occun, call tbe National Rnpoue Center, 800-4l4-880l, 

Remarb: 
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AMMONIA SOLUTIONS 
Synonym&-Ammonia, aqueous; Ammonia water; 

Ammonium hydroxide; Aqua ammonia: Household 
ammonia: Spirit of HartshOfn 

Formula-NH.OH 

Appearance-Odor-Colorless liquid; pungent odor 

Specific GrHity-0.88 at 20'C (liquid) 

Chemical Funily-Amine 

Pollution Catqory-USEPA ______Q___ IMO ___Q__ 

United Nations Number .. 10-35% 
35-50% 

CHRIS Code .. 

Boiling Point . 

Freeziq Point .. 

50% or more 

Vapor Pressure 20'C (68"F) (mmHg) .. 
Reid Vapor Pressure (psiaL 

__..2filL 

...22ZL 
---1Jl!lL 

___Af&L 

~•F 
___ •F 

~·F 
___ "F 

---'lll!ill_ 
---'lll!ill_ 
....Yl!in... 
---LZL 

AppJlcable Bulk Re1. 46 CFR Subcbapter ....... ______Q___ 

Vapor Pressure 4'i'C (115"F) {psi.a) .. 

Vapor Density (Air = 1.0). 
Solubillty In Water .. Comolete 

FIRE & EXPLOSION HAZARD DATA 
G .... -
Electrical Group-D 

General-Vapo,s are capable of forming an explosive mixture in air. 

Flub Point ("F) .. Varies 
Flammable Llmltll .. 16 to 25% 
Autolpldon Temp. ("F) .. 1204 
Ex:tlngulllllna Apnts .. Water fog 
Spedal Fire Procedures . Due to the toxic and irritating nature of ammonia vapOfs, lull respiratory 

protection must be provided for firelighters. Coot exposed tanks with wate,. Water fog will reduce vapor 
concentration. 

HEALTH HAZARD DATA 
Health Huard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm) 

2, 2, 2 approx. 50 Unavailable Unavailable 
General-Vapor extremely irritating. Liquid causes burns. 

Symptoms-Liquid: varies from mild dermatitis to severe burns and skin destruction. Vapor: burning of the eyes, 
skin irritation, swelling ol eyelids and lips, coughing. 

Short Exposure Toleranee-400 ppm causes throat irritation & 700 ppm causes eye irritation, both with no 
serious results for exposure less than one hour; 1720 ppm causes convulsive coughing for exposure less 
than half an hour. 

Exposure Procedures-Inhalation: remove victim to fresh air; if breathing stops apply artificial respiration: 
administer 100% 0,. Skin contact: remove contaminated clothing; wash with cool H20 followed by lemon 
juice, vinegar, or 25% acetic acid; follow with more water. 

REACTIVITY DATA 
StablUty-See: Ammonia, anhydrous 

Compatibility-Material: Corrosive to galvanized surfaces, copper, copper .alloys and aluminum alloys. 

Cargo: Group 6 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
See: Ammonia, anhydrous 

If 1 1pil1 occurs, call the National Re.pone Center, 800--424-8801. 

Remarks: 
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AMMONIUM SULFIDE SOLUTION, 45% 
Synonym,-Ammooium monosulfide solution; 

Oiammomum sulfide solution 

Fonnula-(NH.J.S 

UnHed Natloat Number .... 

CHRIS Code .. 

Bolllq Point•.. ~•C .1.Q!2::2.12:"F 
Appearance-Odor-Greenish lo reddish yellow solution; 

strong ammonia, hydrogen sulfide (rotten eggs) 
odo, 

"C ___ •F 

Freenns Point... - J§"C ____Q'F ___ •c ___ •F 
Specific Grnlty---0.993 at 60"F 
Chemical. Family-Caustics 

Vapor Pra.un 20'C (68'FJ (mmH&) .. ---1,__ 
Rtl4 Vapor Preuutt (pm)... ___2Z.1._ 

Pollution Cateaory-USEPA _.IL_ IMO _.a_ 
Applicable Bulk Reg. 46 CFR Subchapter __Q__ 

Vapor Prellun 46"C (115"F) (plla)... ____2§.L 
Vapor Deulty (Air = 1,0).. ........................ _i_ 
SolublUty bi Water.. Comeleta 

FIRE & EXPLOSION HAZARD DATA 
Grade-A: Flammable liQUid 
Electrical Group-0 

General-Toxic sulfur oxides produced 1n lire. liquid solution gives off ammonia and/or hydrogen sulfide gas 
depending on the pH; vapor evolution rate increases when heated. Flashback along vapor trial may occur. 
Vapor may explode in an enclosed area. 

Flash Point ("F). 71.6 (cc) 
F1amm•ble Limib .. 4.3 to 46% as hydrogen sulfide 
Autol1111ltion Temp. ("Fl Unavailable 
Eitlnpis.hing Agenb .. Water spray, foam, dry chemical, carbon dioxide 
Special Fire Procedures . Wear eye protection, protective clothing and sell-contail'l8d breathing 

apparatus. 

HEALTH HAZARD DATA 
Health Huard R•tlng, Odor Th:relbold {ppm) PEL/fWA (ppm) TI.V/l'WA (ppm) 

Unavailable Unavailable Unavailable 1 O, as hydrogen SYlfide 

General-M1ld!y alkaline and evolves toxic hydrogen sulfide and/or ammonia depending on pH. 

Symptoms-Eyes: irritation. conjunctivitis. Skin: irritation, corrosion, dermatitis, chemical bums. Ingestion; nausea, 
irritation and corrosion of mucous membranes and stomach. Inhalation: irritation, pulmonary edema, 
pneumonia, bronchitis, tracheitis, respiratory problems 

Short Expoaure Tolerance-

Expo11ure Procedura-Call physician. lnhilation: Aemove to fresh air; give oxygen or artificial respiration as 
needed. Ingestion: If concious, give large amounts of water or milk, but do not induce vomiting. Eyes: Hold 
eyelids open, flush with water for 15 minutes. Skin: Flush with large amounts of water for 15 minutes. 

REACTIVITY DATA 
Stability-When heated, toxic hydrogen sulfide and/or ammonia evolve. Reacts with acids to form hydrogen 

sulfide. Reacts with bases to form ammonia. 

Compatfblllty-M•terial: Compatible with mild and stainless steel, neoprene, polypropylene. 
aluminum, brass, bronze, copper, tin, zinc 

Incompatible with 

Cargo: Group 5 ol the compatibility chart 

SPILL OR LEAK PROCEDURE 
Stop release if possible. Wear neoprene apron, gloves, boots, and goggles or full shield, plus sell-contained 

breathing apparatus. Secure ignition sources. Dike large spills, prevent spill from entering sewers and drains, 
recover liquid, treat ground with diluted hydrogen peroxide. Absorb small spills with earth, sand, or other inert 
absorbant and properly dispose. 

H • l)lill occurt, call tile Nlltkmal R-,oue Cater, II00-4l4-8802. 

Reml!'ks: • At 100"F, bubbles of hydrogen sulfide gas lonn. 
t Unavailable 
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lso-AMYL ACETATE 
~ Amyl acetate; sec-Amyl acetate: Arnylacetlc: 

eater; Banana oil; lsoamyl acetate; laoamyl 
ethanoate; ll0fl80lyl acetate; 3-Methyl-1-butanol 
acetate: 2-Methybutyl ethanoate; Pear oil 

F-llla-CH.COO(CH:.)aCH(CHs)a 

~-• liquid: pleasant fruity, 
banana-Ilka odor 

s.,,clfte Grarity-0.88 

Qealcal FaaUy-Ester 

Pelhd1oll. C.UflOl'J-USEPA __J2...__ IMO ___c__ 
A,pllabie Bullt Rq. iMi CFR Sulldlafta' . . .... .......D.....Q. 

Ulllted NatlOM Nlllftller ... _____ ----1!2L 

CHRIS eo-__ _ 
---... ---1,ll_ 

BoWaa Pola!____ __..lii'C ______JgQ"F 
'C "F 

-"""'~---- -zo·c -----=i4·F ___ ·c ---·• 
v.,.. Pr-.e zo·c (A"F> (mmHa) ......... _J,Q_ 
Reid v..- Prw.e (pl.l4') -----2.L 
VllfOI' ~ WCUU"Fl ()Illa) ........... .....2.K.._ 
Vapor o..tt,. (Air = l.0•1----~ ~ 
Sohablllty bi Watw ....... Sfktll 

FIRE & EXPLOSION HAZARD DATA 
GnNle-0: CombustM:>le liquid 
""""81G...,....O 

General-No smoking or open flames. Flashback along vapor trail may occur. Vapor may explode if ignited In 
an enclosed apace. Precautions should be taken to prevent the accumulation of statie electricity. 

Plfllll Point ("Fl ... 100 
......... u.t .. 1.1 to 7.5% 
A~ T-,- ('F) •. 714 
Es:tblplalq A .. ts ... CO., dry chemical, alcohol fOam, water fog 
Special Fire Procedares .. Water may be ineffective. 

HEALTH HAZARD DATA 
Healtb Huanl Ratlllp Odor nreuold (ppm) PEL/TWA (ppm) nvnwA<.,.., 

1, o, 1 7 to 10 100 100 
Geaenl-Llttle hazard from inhalation below 500 ppm. It may dry and defat skin. 

S,...--Headache, dizziness, nausea; irritation ol mucous membranes of eyes and respiratory tract, 

"°"""""· Sllort EI.pc1111re Tolerute--500 to 1000 ppm !or 30 to 60 minutes will produce definite irritation of eyes, throat, 
and trachea. 

EllJl(ltllre Proeedurw-Vapor-remove victim to fresh air; if breathing stops, apply artlflc:lal respiration. Skin or 
eye cootact-remove contaminated clothing and gently flush affected areas with water for 15 mlnutea. Get 
medical advice or attention. 

REACTIVITY DATA 
Stabmty-Chemically stable. 

C-pdllllity-Material: This compound will soften, then dissolve, a great many plastic materlala, and rubber. 
Attacks asbestos. 

CU,O: Group 34 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothlng. Have aN-purpoae canister maslt available. Avoid contact 

with llquid. Secure ignition sources. Flush minor spills away with water. 

If I lplU OCC111't, eall die NlliouJ D- Cuter, I00-4J4..1N2. 
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n-AMYL ALCOHOL 
Synony--Alcohol C-5; 1-Amyl aloohol; primary-n

Amyl alcohol: n-Butylcarblnol: 1-
Pentanol; Pantyl alcohol 

Formala--CH,(CHt),OH 

Appearance-Odor-Colorless liquid; mild odor 

5pKiflc: Gravlty--0.82 

United Ntltlom N11111ber ... 

CHRIS Code .. 

Bontq Poillt .. 

Fnezlna Point .•. 

----1.1J!L 

____m·, 
___ 'F 

-----=1.10:•F 
___ 'F 

V1por Preaure lO"C (68'F) <-Ha).. ___..l.gw_ 
Reid Vapor Pre.fare (plUI)... . .....Q.L 

Pollullaa c.teao,-y-USEPA ___ IMO _.c._ Vapor Preltiire 4Ci"C (115'F) (plUI).. --2L 

Applkalile &lk Res, 46 CFR Sabcbapter ....... _.c._ 
VIPOl' Deulty (Air = 1.0) _____ _.liL 

SolubWty In W1ter .. §light 

F1RE & EXPWSION HAZARD DATA 
Grade-D: ComOOstible liquid 
Electrical Groui-O 

Getteral-Moderate fire hazard when exposed to heat or !lame. Flashback along vapor trail may OCCU'. Vapor 
may 8)(plode If ignited in an enclosed area. when heated, it emits acrid fumes; can react with oxidizing 
materials. 

Flub Poblt ("F) ... 118 
Flammable IJmit. .. 1.2 to 10.0% 
Autolpltlon Temp. ("F) .. 572 
E:i:tiqullhina: Apnts .. Carbon dioxide, dry chemical or alcohol foam. 
Special Fire Procedllffll .. Wat8f may be ineffective on life. Cool exposed tanks with water spray. Wear 

self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Haun! Ratinp Odor Threshold (ppm) PEL/l'W A (ppm) TLV/lWA (ppm) 

1, 0, 2 0,12 Unavailable Unavailable 
GeneraJ-Vapor may be irritant to the eyes and the upper respiratory tract. 

Symptoms-Vapor inhalation causes psychic stimulation, insomnia, palpitation of heart, headache, and vertigo. 

Short ExpD111lf'e Tolerance-150 ppm for 30 minutes. 

Expoa:ure Procedur-Vapor-remove victim to fresh air; If breathing stops or is very weak, apply artificial 
respiration. Skin or eye contact-Jemove contaminated clothing and gently flush affected areas with water 
for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
StablUty-Very stable. 

C.OmpatlbUlty-MaterW: Can be stored in copper, aluminum, or plain steel tanks. 

Carpi: Group 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a l)IIU OCCllrt, call the Natloul llelpoaR Center, IJ00..'424-88(1:Z, 

Remarb: 
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ANILINE 

S)'1IOllyms- Aminobenzene: Aminoptlen; Aniline oil; 
Benenamine; Benzenamine; Blue oil; Phenylamine 

' 
Appearance-Odw-C>ily colOrless-to-brown liquid: odor 

not unpleasant 
Spedflc Gra'fity-1.02 

Chemk:al Family-Amine 

Poltutioll Cateao,y-USEPA ____Q__ IMO _.Q._ 
A,,Ucable Bulk Rq. 46 CFR S11bcllapler ....... ___Q__ 

United Natioa Num"r ... 

CHRIS Code .. 

Boillq Point .. 

Fnez:ln1 Point.. 

~·c ___ ·c 
------=.§"C 

Vapor Pre.illl'C! 20'C (68'Fl (mmH&) .. 
Reid Vapor Pnuun (p1ia)... 
Vapor Prelll&re 46'C (115'F) (p1la) .. 

Vapor De.tty (Air = 1.0) ... 
SolubUlty In Water .. 

·c 

FIRE & EXPWSION HAZARD DATA 
c.r.de-E: Combustible liquid 
Electrical Group-D 

GeHnl-Poisonous gas is produced when heated. Vapor may explode if ignited in an enclosed area. 

Flab Poillt ("Fl .. 158 (cc) 
Fluuuble Uml.111 ... LEL=1.3%; UEL=11% 
Autoipido,i r-,. ('Fl .. 1143 

CO., dry chemical, alcohol foam, water spray 

~ 

-!lliL 

~-, 
___ 'F 

__il'F 
___ 'F 

__M_ 
-2.2L 
.....l2.2L 
___.a.22._ 

30% 

htinplllllq Aaenta, .... 
Special Ftre Pnieedlll'N .. Protect personnel against exposure to either the vapor or liquid; wear full 

protective clothing and self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Heal.Ill Hazanl Radnp Odor Threebold (ppm) PEL/fWA lppml nvrrwA Cppml 

1, 1, 3 0.5 2/Skin 2/Skin 

Geilenl-Suspected carcinogen. Poisonous by inhalation or skin absorption. It will cause cyanosis, a seriOtJs 
blood condition. Class B poison. 

Sympto1D1-Headache, weakness, irritability, dizziness, bluish discoloration of lips and fingernails, drowsiness, 
and unconsciousness. 

Short E:1:poHR Tolerance-50-100 ppm probably can be tolerated for 60 minutes. 

E:1:ponre Proeed..-Aemove victim to fresh air. Apply artificial respiration if needed. Remove any clothing wet 
with aniline. Flush e,cposed skin area thoroughly with water. Get medical attention as soon as possible. 
AdministeJ oxygen If available. Keep patient at rest. Wash clothing thoroughly with strong soap solution 
before reuse, or destrcy. 

REACTIVITY DATA 
Shlbility-Stable. Reacts dangerOtJsly with oxidizing agents and inorganic acids. 

Compatll,Wty-Ma~: Corrosive to copp&f and COpl)Sr alleys. Not corrosive to iron or steel. 

Carao: Group 9 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Wear butyl rubber gloves, plastic protective apron and sell-contained breathing 

apparatus. Secure ignition sources. May mix with sand and soda ash mixture (90-1 O), scoop up into cardboard 
boxes and pack with excess crumpled paper. Then bum ln open pit. 

If I aplll ocaan, call die NadoNI Relp(IIIII Center, 800-424-8802, 

Remukl: 
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ASPHALT (typical) 
Synonyms-Asphalt tiItumen; Asphalt cement: United Nations Number ... --1J!ilL 

Asphaltum; Bitumen; Judean pitch; Mineral pitch: 
Petroleum asphalt: Petroleum pitch: Tars liquid 

CHRIS Code 

Forniul•-M'1xture of solid or semi-solid hydrocarbons 

Appearance-Odor-Thick brown to black semisolid; tarry 
Bollln1 Point.. ___llj'C __li.4"F 

odo, 
·c 'F 

Freedn11 Point.. Vartes·C YJDas•F 
Specll'lc Grnlty-0.9 to 1. 1 

___ ·c ___ ., 

Chemical Famlly-M1scel!aneous hydrocarbon mixture 
Vapor Pressure 20'C (68"F) (mmHg). .J£&lili.... 
R•ld V,po, ._,re c.,c,) .. ..Yl!iU.. 

Pollution Category-USEPA ___ IMO __ I_ 
Vapor Pressure 4'"C (115"F) (psja).. ~ 
Vapor Density Wr = 1,0)... . ................ ~ 

AppUcable Bulk Reg. 46 CFR Subchapter ..........Q.__ Solubility in Water.. N9AU9ible 

FIRE & EXPLOSION HAZARD DATA 
Grade-Varies with the composition of the product. 
Electrical Group---0 

General-There are many grades of asphalt, each with different properties. For example, the flash point may 
vary from S0"F to over 400"F 

flash Point !°Fl. 50 to 400 depending on grade of asphalt 
Flamm•ble Limlts. Vanes 
Autoignition Temp. ("Fl 905 
Extinguisbin11 Agents. CO,, dry chemical, foam, water fog 
Special Fire Procedures Water spray or foam may be ineffective because of frothing; apply cautiously. 

DO NOT direct a solid stream of water into hot asphalt 

HEALTH HAZARD DATA 
Health Hazard Rating,;; 

1, 2, 1 
Odor Threshold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
TLV /TWA (ppm) 

5 mglm' 
General-When heated to a l1qu1d state 1t will cause severe burns. It Is not corrosive. There is a possibility of 

skin poisoning or dermatitis by contact. 

Symp1oms-Fumes of hot asphalt can cause nausea and dizziness. 

Short 1:1posure Tolerance-Unavailable 

Exposure Procedures-If spilled onto skin. flood with water. Do not bind up, and do not try to scrub off adhering 
materials Get medical attention. 

REACITVITY DATA 
Stabilit}·-Most grades are stable. 

CompatibililJ-!\lalerial: 

Cargo: Group 33 of compat1b11ity chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with hot liquid. Wear heavy work gloves, safety goggles or face shield, protective clothing for 

hot liquid. If asphalt heated above 212"F is spilled into water, persons nearby risk being scalded by the steam or 
hot water formed. Most grades of asphalt will present tittle or no problem if spilled. 

If II spill oecun, call the National Response Center, 800-424-8802. 

Remarb: 

n 



BENZENE 
Syaoay- Ben:i:ot; Benzole; Coal naphtha; Coal tar 

naphtha; Cyctohexatriene; Phene; Phenyl hydride 

Formula-C.H. 

Appearance-Odor-Clear colorless liquid with a typical, 
pleasant aromatic odor 

Speeiflc Gra'rity-0.B8 

Chemical Family-Aromatic hydrocarbon 

United Nations Number ..... 

CHRISC-ode .. 

BoW1111 Point .. 

Freezi111 Point .. 

__§Q'C ___ ·c 
____§'C __ ·c 

Vapor Preaun, lO"C (68"F) (mmHa) .. 
Reid Vapor Pressure (paja) ..... 

___illL 

JllL 

_jl§'F ___ ., 
__ll'F ___ ., 
___lL_ 

...1.2L 
___il._ 
~ Pollution Catqory-USEPA __A_ IMO~ 

Applicule Blllk Re&, 46 CFR SabcUpter .. .. .. __Q__ 

Vapor Preuure 46"C (lt!l"F) (pal.I) .. 

Vapor Dentl.ty (Air = l,&) ... 
Solubility In Water .. NeoHaibl@ 

Grade-C: Flammable liquid. 
Electrlcal Groap--0 

FIRE & EXPLOSION HAZARD DATA 

General-Extremely flammable. Ignited by heat, sparks, open flame. Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. Precautions must be taken to prevent static electricity 
buildup. 

Flull Point ('Fl.. 12 (Benzene is solid at 12'F) 
Fluunable Umin... 1 .4 to 8.0% 
Autolpltion Temp. ("F) .. 1076 
Extinplulna Agenb.. COa, dry chemical, foam, water log 
Speclal Ftre Procedures.. . Water may be Ineffective on a fire. Fire parties must wear respiratory 

protecliOn and rubber boots. In other respects, fight like a gasoline fire. Explosion hazard is great if ignition 
has not already occurred and hence civil defense autt>orities should also be alerted. Cool exposed tanks 
with water. 

Healdi Hazard Rll&p 
1, 1, 3 

HEALTH HAZARD DATA 
Odor Thrahold (pp111) 

4.68 
PEI,/TW A (ppm) 

29 CFA 1910.1028 
TLV/TWA (ppm) 

10 

General-Benzene is a known carcinogen. Benzene vapors are severely toxic by inhalation. Benzene has a 
pleasant odor and narcotic effect and thus has poor warning properties. 

Symptolllll-Dizziness, headache, and drowsiness. 

Sllort Es.po11w-e Tolen1Dce-Vapor concentrations: 3000 ppm is endurable for 30-60 minutes (single exposure): 
7500 ppm is dangerous in 30-60 minutes (single exposure): 20,000 ppm has been fatat in 5-10 minutes. 

Exposure Procedurn-Vapor-remove victim to fresh air; if breathing is difficult, administer oxygen If breathing 
stops, apply artificial respiration. Skin or eye contact-remove contaminated clothing and gently flush 
affected areas with water for 15 minutes. Get medical hetp. 

REACTIVITY DATA 
Stability-Stable under normal conditions. 

Co.npi.dblllt)'-Material: Rubber on prolonged exposure to benzene first swells. then softens. 

Carao: Group 32 of compatibility ctlart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, plastic coated clothing. Wear self-contained breathing apparatus. Approach 

from upwind side. Avoid contact with liquid. Secure ignition sources. Small spills may be flushed away with 
water. 

If I aplll DCCII", call the National Reaponae Center, II00-4l4-8802. 
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BENZENE, TOLUENE, XYLENE MIXTURES 
s,._,._ Benzene concentrate; BTX mixtures; Coal 

tar light oil; Coke oven light oil; Oripolene: Light oil; 
Secondary light oil 

CHRIS Code .... __.llllL_ 

,__..,_Benzenes, toluenes, xylenes and other 
aromatic hydrocarbons Bolllq Point.... __j'C ___ 'F 

A~Yallow to amber liquid; characteristic 
___ 'C ___ 'F 

"gasoline" odor Fremna: Point... ~•c --..:;.U'F 
Spedflc GnTity-approx. 0 .84 

___ 'C ___ 'F 

Cltembl Family-Aromatic hydrocarbon 
v,por PreNure zo·c <61"FJ 1-n11.. ......lL... 
Reid Vapor rr-re (,-.)...... . ___;JL_ 

hllutioa Clltqory-USEPA ___ IMO ......111!,_ 
Vapor "-re 46"C (lt!l'F) ( ..... ).. -1.L 
Vapor DentHy (Afr = 1,0) .......................... ----2.L..... 

AppHc .. le 8-lk Rq, 46 CFR S11bdiapter ........ ___Q__ Sol~lltJ ln Water.. tft9D9\b\t 

FIRE & EXPWSION HAZARD DATA 
er.de-C: Flammable liquid. 
Elec1riad ~Unassigned (Benzene, D; Toluene, 0; Xylene, D) 

General-Extremely flammable. Ignited by heal, sparks, opeo flame. Flashback along Vapof trail may occur. 
Vapor may explode If Ignited in an enclosed area. Precautions m1JSI be taken to prevent static electricity 
buildup. 

Flub Pelnt ('F) .. 80 
Flam-ble U.tt1 .. 2.2 to 11.0% 
AutoipldN Temp, ("P) .. approximately 1076 
ExU.pllbin1 Aaem ..... Confined-CO., dry chemlcal. Open-water, foam. 
Spedal Fire Procedura .. Fife parties must wear respiratory protection and rubber boots. In other 

respects, fight llke gasoline fire. Explosion hazard is great. 

HEALTH HAZARD DATA 
Health Hazan! RaUnp Odor Tbral&old (ppm) PEL/TWA (ppm) nvrrwA Cppml 

1, 1, 3 0.01 see benzene 

General-Benzene is a known carcinogen. Mild irritant in contact with skin; avOid repeated or prolonged 
exposure. Minor inJu,y from ingestion or inhalation----repeated contact may be more hazardous. 

Sym.--watering eyes, mild skin irritation, dizziness, headache and drowsiness. 

Skort Ex,-re Toleruce-Some evidence ol carcinogenic behavior to animals has been observed for 
prolonged skin contact. 

Exponn, l"rocedurm-Flush skin and eye contact at once with plenty of water. II inhaled, remove to fresh air. 
No specific antidote is known. Call a doctor. 

"Benzene: 29 CFR 1910.1028. 

REACI'IVITY DATA 
Stalllllty-Stable. 

C:O.patlblllty-Materlal: Steel and other metals completely resistant but not copper alloy. All elastomers are 
attacked and any coating• except baked phenolic are stripped. Mott plastics are severely attacked. 

Carao: Group 32 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves. face Shield, plaellc coated clothing. Wear self-contained breathing apparatus. Approach 

from upwind side. Avoid contact with llquld. Secure ignition sources. Small spills may be flushed away with 
wato<. 

Rem■ru: t Unavailable 
:t Unaseigned 

If ■ IIIIIII occus, c■II die N■tioa■I. •-Center, I00-424-N02. 
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BENZYL ALCOHOL 
Sr-,-Benzene carbinol; alpha-Hydroxytoluene; 

Phenyl carbinol; Phenyl methyl alcohol 
U11lled Nadou N■mber ... 

CHRIS Code .. 

Formula-C.H,CH,OH 

Appearance-Odor-Colorless liquid; mild pleasant 
BoHlq Point.. ---2QS"C _!Ql"F ___ •c ___ •F 

aromatic odor FreezJaa Point.. ~-c -----5"F 
Specific GraTity-t.os at 1s·c ___ •C ___ ·F 

Cllemkal Family-Aromatic alcohols 
Vapor Pr..u.re lO'C (68"F) (mall&) ......... ~ 

Pollutfoa Calepy-USEPA ___ IMO ~ 

Rehl VIIPOf' Preaure C,.U>----··· ___i_ 
Va,cn' Pr.....-e 46"C (115'F) (psla)... ___i_ 

Applicable Bulk Rea. 46 CFR S.bcU.pter ....... _____Q__ 
Vapor Dealty (Air = 1.01 .......................... _iza__ 
SolubWty ill Water.. 4 4% 

Gnde-E: Combustible liquid 
Electrical Groap-D 

FIRE & EXPLOSION HAZARD DATA 

General-Can give off toxic combustion products in a fire. 

Flub Potat ("F) .. 220 {oc); 2.3 (cc) 
Flam-ble Uml.11 •.. Unavailable 
Alltoipldon T-p. ('F) .. 817 
EstlnpllWn& Aaentl... Alcohol foam, dry chemical, carbon dimclde 
Speda] Fire Procedura .. Water and foam may cause frothing. Wear sett-contained breathing apparatus, 

protective clothing. Use water to keep tanks cool. 

HEALTH HAZARD DATA 
Health Huard Ratlnp Odor 1'bmllold (ppm) PEL/fW A (ppm) TLV/IWA (ppa) 

Unavailable 5.5 Unavailable Unavailable 
General-Avoid direct contact with liquid and prolonged exposure to vapor-absorbed through skin. 

Symptoiu-lnitatton to eyes, skin. Vapor irritates upper respiratory tract and produces headache, dizziness, 
nausea. Ingestion causes abdominal pain, vomiting, diarrhea. 

Sbort bposare Tolerance-Must have adequate ventilation or use respiratory protection. 

bpo,nre PNN:ed11~Eye contact: Flush with water for at least 15 minutes; call physician. Skin contact: Wash 
with soap and water for 15 minutes. lnhalatton: Remove the fresh air, gtve oxygen if necessary; call 
physician. Ingestion: If conscious, give water, Induce vomiting, contact physician. 

REACTIVITY DATA 
St:11.butty-Generally stable. Slowly oxidizes In air and oxygen. Reacts with mineral acids generating heat; reacts 

with strong oxidizers. 

C.oiapadbutty-Carried in stainless steel or phenolic resin lined mild steel tanks. Noncorrosive to steel and most 
metals but corrodes aluminum at high temperature. Will attack some non-flourinated plastics, will not attack 
polypropylene. 

Carao: Group 21 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear goggles, lace shield. Cover small spills with absorbent (sand, sawdust); dispose. Dike large spills for 

pumping to storage tank; dispose or reclaim. 

If I ipW OCC11n, call die N1tloal lteapow Ceilter, 800-4:lt 8802. 

Remub: t Unavailable .... 
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BENZYL CHLORIDE 

Syno11y-- Benzene, chlOJomethyl-; (Chloromethyl) 
benieoe; alpha-Chlorotoluene; 
omega-Chlorotoluene 

FonauJ■-C.H,CH,CI 

CHRIS Code ... 

----1.UL. 

Bom■1 Point... . ----1Zi"C ___w_·F 
•C 'F Appeanaee-Odor-Colorless to slightly yellowish liquid; 

pungent, aromabc, irritating odor 
Specific Gr■:rity-1.1 at 25" /25'C 

Freezina Point.. ~•C --::]g•F 
'C ___ 'F 

a.e.1aa1 F-ily-Halogenaled hydrocarbon 
V■por PreNUre 20'C (68'F) (mmffa) .. __,i_ 
ReJd Vapor Prealure (plia)... ----2.QZ_ 

Pollution Cateaory-USEPA _a__ IMO _a...._ 
Applkahle Bulk Rea;. 46 CFR S.bcba,ter ..... ___Q__ 

Vapor Preullft 46'C (IU'F) (Jili■).. ____Q,2L_ 
Vapor l>eQlty (Air = 1.0)... . ................. ~ 
SolubWty I■ Water.. Nealkibl@ 

Gnwle-E: Combustible liquid 
Electrical Group-0 

FIRE & EXPWSION HAZARD DATA 

Geaenl-Moderate fire hazard. Keep away from open flame or ignition sources. Irritating gases a,e produced 
when heated. Decomposes with water to produce hydrogen chloride fumes. 

Flull Point ("F).. 165 (cc) 
Flam-ble Umltll .. LEL~ 1. 1 %, UEL-Unavailable 
Autoipltion Temp. ("Fl 1085 
Eni■pitllln& AIIQta. CO,, dry chemical, water fog 
Special Fin Procedurn ... Use complete personal protective clothing. Wear self-contained breathing 

apparatus for indoor fires. Water mist may be used, but in large quantity lo hold down hydrogen chloride 
fumes and flush away acid 

Hattb Huard lbtlnga 
4, 2, 4 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

0.01 
PEL;TWA (ppm) 

1 
General-Suspected carcinogen Vapor e~tremely irntaling. Liquid causes bums. 

TLV/TWA (ppm) 
1 

Sy111ptomt-Vapors are Imtat1ng to eyes and respiratory tract, causes tears and coughing, possible loss of sight. 
Liquid causes skin irritation resulting In bums on prolonged contact. 

Short E:rposurt Toltranct-10 ppm !or 30 minutes 

Ellpoaurt Pr«f/durn-Vapor-remove v1ctIm to fresh air immediately, if breathing stops apply artiftcial 
respiration. Skin or eye contact-remove contaminated clothing and flush with large amounts of water for 15 
minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stabillty-Unstabihzat1on results in rapid condensation reaction in presence of particular metals. liberates 

hydrogen chlonde from decomposition reaction with water. 

QimpatibUity-M■terial: Avoid copper, aluminum, iron, zinc, magnesium and tin; violent polymerization will 
result. Nickel is recommended 

Cargo: Group 36 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear lull protective clothing, rubber boots, face shield, eye protection, self-contained breathing apparatus. 

Immediately !lush with large quantities of cold water. Freely ventilate to remove odors. Sodium carbonate or lime 
can be used ii water is unavailable. Remove all contaminated clothing and thoroughly clean. 

If• spill octun, call tbe N1tional Reapow Cater, 800-424 88G:Z, 

Remarb: 
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BUNKER C 
S~Fuel oil no. 6: Heavy Industrial fuel Oil; 

Residual fuel oil no. 8 

Untied N.tioml Number, ____ _ __;__ 

CHRIS Code ......... ................ ... ... ................. ~ 

'-1da-lndeflnlte mixture 
Bofllitl Poiat ~•C ~•F 

'C 'F A,,_...ce-Odor-Very vlll0008, dark colored Nquid; --· ......,.....,,_ ___ ==:3·c --., 
___ 'C ==•F Spedflc Gra"rlty--0.92 to 1.07 

Ciemlcal F..Uy-Mlsc. hydrocarbon mixture 
Vapor PNIIIIIN JO"C (61'F) (maffa) .. ....2JM2.._ 

ReW Vapor PN11111N (plia)J..---- ---

Polhadoll c.teaorJ-USEPA ___ IMO _j__ 
Va,or PNIANl 46'C (115"F) (,-la) ............ -2J.tt._ 
Vapor DeDlitJ' (Air = 1,0),____ ---1...._ 
SohlbWty la Water·____ NftRllqjb!@ Appllcalile B.at Rea- 46 CPR Sllldiapter ........ ____IL_ 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustlble llquid 
E1eetrb1 Grw,-0 

Genenl-Muat be heated to sustain combustion. 

Plah Poillt ("F) 150 to 430 (cc) 
F1aaaable1Jllitl... 1105% 
Alltoipltlon T•p. ('F) .............. 765 
EJ:tiapilliiq Apn Foam, CO., dry chemicals 
Special Fire ProcedUN ............... Water may be ineffective on fires. 

HEALTH HAZARD DATA .................... Odor 11lnlllold (ppa) PEL/TWA (ppm) 
Unavailable Unavailable Unavailable 

Genenl-AvOid breathing vapor. 

S,,.,--Headache, r:aausea, dizziness, vertigo, unconsciousness. 

Short Es,oave Tolermu:e-Unavailable 

nv/l'WACppm) 
UnavaMable 

El[JIOlllft Procedarel-lnhalation: Remove victim to fresh air, prevent chilllng, and apply artificial respiration if 
breathing has stopped. Get immediate attention if victim Is overcome by vapors. 

REACTIVITY DATA 
StabWl)'-Very stable. 

o.i,.tlMlh:J-Maerlal: Compatible with moat material• Of construction. 

carvo; Group 33 ol compatlbMlty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glOvfl, lace shield, protective clothing. Have all-purpose canister maak available. can soak up 

spill with paper. sawdutt. raga, etc. 

Remub: t Unavailable 
; Unassigned 

U a .,W ocnrs, eall die Natloul a.,._ Ceatv, 1118424 IIIOl. 
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BUTADIENE 

S,--,-Biethylene: Bivinyl; 1,3-Butadiene: alpha, 
gamma-Butadiene; Oivinyl; Erythrene: Pyrrolylene; 
Vinyl ethylene 

United Natloaa N■mber ... 

CHRIS Code .. 

---19.lL 

Formu~H,, or CH. = CHCH = CH, 

Appeannee-Odor-lorless gas or liquid; mild, 
Bolllna Point ___ _ ~·c --·· ·c •• 

aromatic odor Freedq Point .. -109"C -164"F 
Speclnc Gl'mty-0.62 at 20•c (a liquid) ___ ·c ---·· 
Cbendcal Famny-Unsaturated hydrocarbon 

Vapor Prealare 20'C (61'F) (mmHa) ... ..J1iL. 
Refd Vapor Prature (Jlsla)... ____ll_ 

Poll■tlon Cateaory-USEPA --- IMO__..._ 
Vapor Pr_.-e 46'C (ll5"F) (pita).. ~ 
Vapor De111Uy (Air = l.(t), _____ _lA§_ 

Appllc:able Blllk Rea. 46 CFR Subdaapter ........ __Q__ Solultlllty In Water.. NtAHeibl@ 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Eleetrical Group-8 

General-Unless flow of gas can be stopped, extinguiShing a butadiene fire may permit accumulatlon of an 
explosive concentration of vapor, and subsequent explosion or re-flash. Fire may cause violent rupture of 
tank. 

Flall Potnl ("Fl... -105 
Flammable Limits.. 2.0 to 11.5% 
Autolpltion Tem,. ("F) .. 842 
Eli:till8lllllulll Asentl.. Stop flow of gas; CO,, dry chemical, water fog 
Special Fire Proudutt:11 .. Keep buming tank and adjacent tanks cool with a water spray. Wear full 

protective clothing and self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Hazard Rlltinp 

1,1,1 
Odor Threlbold (ppm) 

above 1000 
PEL/IWA (ppm) 

unavailable 
TLV/IWA (ppm) 

1000 
General-Suspected carcinogen. Liquid or cold gas may cause Skin or eye injury similar to frostbite. 

Symptoms-Inhalation: dizziness, headache. Skin contact: frostbitten areas Will appear white. Irritating to eyes 
and respiratory tract. 

Sbort Exposure Tolennee-8,000 ppm was found endurable for 8 hours with only slight irritation of the eyes end 
upper respiratory tract. 

Exposure Procedures-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. 
Protect frostbitten areas from abtasioos and mechanical damage. DO NOT RUB. Get medical advice or 
attention. 

REACTIVITY DATA 
stabWty-Must be inhibited to prevent polymerization. Forms unstable permcides In presence of oxygen and/or 

iron rust. 

Compatibility-Material: Unsafe in contact with acetylide-forming materials such as monel, copper or copper 
alloys. 

Carao: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing, and self-contained breathing apparatus. Secure ignition 

sources. The spilled liquid will boil away leaving no residue. 

If• 1piU occ111111 call tbe Natioul. RCllpOllle Cater, 800-424-8802. ...... .., 
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n-BUTANE 
Synonym- Butane; Diethyl; Methylethylmethane United N•d- Number ... ...1lllL 

Fonnulll-C.,H,o 

Ap~Odor-Colol'less; odorless gas 

Speclnc er .. 1ty-0.sa at o·c (a liquid) 

Chentical Family-Saturated hydrocarbon 

Boll.bi& Point.. ~•C _______ai "F 
'C "F 

Freezing Point.. -138"C -217"F ___ ·c ___ •F 

Vapor '"'-re lfl'C (68'F) (m111Hg) .. -HiKL 
Reid Vapor Pr-.are (pl:la)... ---22L 

Polludon C.teaory-USEPA ___ IMO ___gu,_ 
Vapor Preaure 46'C (115"F) (Jllla)... ~ 
Vapor Denalty (Air = l.OL ---2.QL_ 

AppUc1ble BuJk Rea, 4" CFR Subcbapter ...... ...J2...Q_ SolublHty ill Water.. lnsolubla 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Electrlcal Gi'Ollp--0 

General-Unless the !low of gas can be stopped, extinguishing a butane fire wilt permit ace1.1mulation of an 
explosive concentration of vapor, and subsequent explosion or re-flash. 

-76 
1.9 to 8.5% 
761 
Stop flow of gas; CO., dry chemical, water fog. 

flub Point ("F) .. 

Flammable Llmlb .. 
A11tolpitlon Temp. ('F) .. 

Exttnaull.blaa Apnu .. 
Special Fire Procedures .. Keep buming tank and adjacent tanks cool with a water spray. Stop flow of 

gas. 

HEALTH HAZARD DATA 
Health HPIU'd Rattnp 

o, o, 0 
Odor Threlhold {ppm) 

5000 
PEL;TW A (ppm) 

800 
General-Produces drowsiness. Simple asphyxiant. Liquid or cold gas may cause frostbite. 

Symptoms-Dizziness and drowsiness. 

Short Eli:posure Tolerance-10,000 ppm (1 %) for 10 minutes will cause drowsiness. 

11.V /fW A (ppmJ 
800 

Ex)IOllure Procedures-Remove victim to fresh air. If breathing has stopped, give artificial respiration. ti the llquld 
has spilled onto the skin, points Of contact may be frostbitten: handle gently and protect from mechanieal 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
StahUity-Stable product. 

CompatllllUty-Materlal: Non-corroSive to most materials ol construction. 

Cargo: Group 31 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask avallable. Secure ignition 

sources. The spilled liquid will boil away rapidly, leaving no residue. 

If a ■pill occun, call the National RtlpODBe Cater, 800-tl4-8902. 
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lso-BUTYL ACETATE 
s,-,-Acetic acid, iso-butyl ester: Butyl acetate; 

lsobutyl acetate; 2-Methylpropyl acetate; 
2-Methyl-1-propyl acetate; bela-Methylpropyl 
ethanoate 

Formul1-CH.COOCH.CH(CH,}, 

Appearance-Odor-Colorless liquid; pleasant, fruity odor 

Speclfk Gra•lty-0.87 

umtec1 Natioa Nvaber ... 

CHRIS Code .. 

BoUlna Point .. 

Fremna Point .. 

____w_a_ 

_J&L 
"{iso-, n-)" ____aM_ 

------11Jl"C ~•F 
___ 'C ___ 'F 
-=1.QQ'C ----=ti§'F ___ ·c ___ ., 

Vapor Pra.ure lO'C (61"F) (-lfa) .. 
Reid Vapor Preaure (pm) ... ____JM_ 

~ 
.J,lL Pollutioll Catqory-USEPA _____12__ IMO~ 

Applicable Bulk Rq. 46 CFR S.bcblptff ...... , .....Q..Q_ 

Vapor Prasure 4'"C (115"Fl (peUI) .. 

Vapol' Dealt)' (Ab' = 1.0) ... 

SolubWty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
Electrlcal Group-□ 

Gettenl-Flashback along vapor trail may ocpur. May explode if ignited in an enclosed area. 

FlMII Point ("F) .. 88 
Flanun1ble LlmlQI.. 2 to 15% (approx.) 
Autolpltion Temp. ("F) .. 793 
Exd1t111bibia1 Apn.11.. CO,, dry chemical, alcohol foam, water fog 

Slight 

Special Fire Procedlll'el ... Use of dry chemical where it can get into a tank of butyl acetate is not 
recommended. Fife involving spills outside of tanks can be eKtinguished with dry chemical. Water may be 
ineffective. Cool adjacent tanks with water spray. 

Hal.th H-4 Rartnp 
1,1,2 

HEALTH HAZARD DATA 
Odor 1'hrelbold (ppm) 

10 
PEL/fW A (ppm) 

150 
Gelleral-Vapor irritating lo eyes, nose and throat. Liquid irritating to skin and eyes. 

11..V/fWA (ppm) 
150 

S)'111pto1111-lnhalation of vapors will cause headache, irritation of respiratory passages and eyes, dizzineaa, and 
nausea. 

Short Expopre Tolen.nce--200-300 ppm produces some nose and eye irritation upon brief exposure. 

E:r.(IOlllre Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StabUlty-GeneraHy stable, however, will slowly decompose on standing to form acetic acid and isobutyl 

alcohol. 

CompatlbWty-M1tcrial: Softens and dissolved rubber and many plastics. 

Cvao: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister masks available. Avoid contact 

with liquid. Secure ignition sources. For a gas 1eak from a faulty tank, keep concentration of gas below the 
explosiva mixture range by ventilation. 

If I lpill occ:11r1, call lhe N1tioul Rapoue Ceater, 800-424-8802. 

Remark£ • Vapor Pressure: 10 mmHg at 12.e•c. 
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n•BUTYL ACETATE 
S)'Don)'fflt-Acetic acid; butyl ester: Butyl acetate: 

normal-Butyl acetate; Butyl ethanoate 
U•lted N.tloal N11mber ... ---1.lZL 

CHRIS Code .. .....lll.lL 
"(iso-, n-)" ____DM_ 

A~-Colorless liquid; pleasant, fruity odor 

Spedflc Gn1'rity-0.88 

Oemlcal Family-Ester 

Pollutloa c.tepy-USEPA ____Q__ IMO _.Q__ 
Appllcahle BaUr. Rea, 46 CFR Subdlapter ....... ____Q,_Q_ 

Bolllna; Point .. 

Freea111 Point .. 

Vapor ~re 20'C (61'F) (-"s) .. 
Refd V!lpOI' PrelMre (pllia) ... 
Vapor ""-re 46"C (115"F) (pm} .. 
Vapol" Demit)' (Air = 1,0) ... 
Solubility I■ W.ter .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-O: Combustible liquid 
Eiectrkal Grwp-0 

____i§!!"F 
___ ·F 
-=-1.QZ'F 
___ •F 

__u_ 
_Jl.L_ 
_Jl.L_ 
---4JL 

Slight 

Geoenl-Volatila, with a low flash point. Flashback along vapor trail may occur. Vapor may a,cplode it ignited In 
an enclosed apace. 

F'IMII Poillt ('F).. 90 
Flammable Lllltlb.. 1.4 to 7.6% 
Autolpltioll Teap, ('F).. 790 
E:a:tlnpt.lilq Apnt.. CO., dry chemical, alcohol foam, water fog 
Spedal Fire Procedures .. Use ol dry chemical where it can get into a tank of n-butyl acetate is not 

recommended. Fires Involving spills outside of tanks can be extinguished with dry chemicals. Water may be 
ineffective. Cool exposed tanks with water spray. 

Healtlr. Haanl Ratinp 
1, ,. 2 

HEALTH HAZARD DATA 
Odor Thresbokl (ppm) 

10 
PEL/TWA (ppm) 

150 
1LV /1W A (ppm) 

150 

General-Low level ol toxicity. Vapor irritating to eyes, nose and throat. Liquid irritating to skin and eyes. 

Symptoma-Headache, irritation of respiratory passage and eyes, dizziness, and nausea. 

Sltort Exposure Tolerance-200-300 ppm produces some nose and eye irritation upon brief exposure. 

E:1po111re Proced11ra-Vapor-remove victim to fresh air; ii breathing stops, apply artilicial respiration. Skin Of 

eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice Of attention. 

REACTIVITY DATA 
Stabtuty-Stable, however, will hydrolyze (react with water) on standing to form acetic acid and n-butyl alcohol. 

Compatlbfllty-M1terlal: Softens and dlasolves rubber and many plastics. 

Clr'JO: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If 1 ,plll ocean, call the N1tlonal R-,o.e Center, 800-424-8801. 

Renwb: 
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sec-BUTYL ACETATE 
S)'llOllr-- Acetic acid, 1-methylpropyl ester: Acetic 

acid, 880-butyl ester, 2-Butanol acetate; 
1-Mathylpropylacetate 

Fonnllla-CH1CCXX:H(CH1)C.~ 

A~lorless liquid; mild, pleasant odOf 

Spedflc Gn.itr~-89 

U■lted Natioa N .. w ..... . 

CHRIS Code .. 

80Hln1 Point .. ----

..ll2L 

.... __IILL 

_ill"C ------2iM"F 
'C "F 

-za·c -1oo·F ·c ___ ., 

Ciemlcal Fl.DUiy-Ester 
Vapor l'reaure JO"C (ISl"P) (amffa) ----212.L 
Reid Vapor PrellllNI (,..,_ ___ ..... ----1..Q.._ 

PoHutto. C.tqory-USEPA _J2__ IMO _.IL_ 
Vapor iar-re 46'C (115"P) ( .. ).. --1.L 
Vapor 0.-1:y (Mr = 1,0).. . .... ~ 
Sol■WUtJ ln Water Sllsilt AP,lk:ule lhllr. Rea. 46 CFR S11bnapter ....... ----'L._ 

c.n.-D: Combustible liquid 
Eleetrlcal Groap-0 

FIRE & EXPLOSION HAZARD DATA 

Gueral.-Volatile with low flash point. Flashback along vapor trail may occur. Vapor may expk>de if ignited in an 
enclosed area. 

F1M11 Poi■t ('F) .. . 88 
Flammable I.Jmlbl .... 1.7 to 9.8% 
A11tololtlon Temp. ("F) .. 750 to 800 
Extblpillllq Apnl9... CO.., dry chemical, alcohol foam, water log 
Specla] Fire Prvc:edurel . . Use ol dry chemical where It can get Into a tank of butyl acetate Is not 

recommended. Fires involving spills outside of tanks can be extinguished With dry chemical. Water may be 
ineffective. Cool exposed tanks with water spray. 

HEALTH HAZARD DATA 
Health Huard Ratlnp Odor n.-e1l1old (ppial PEL/I'W A (ppm) TLV/TWA (ppm) 

1, 1, 2 be~ 200 200 200 

General-Vapor irritating to eyes, nose and throat. Liquid Irritating to skin and eyes. 

Sym..--Headache, irritation of respiralOI)' passages and eyes, dizziness, and nausea. 

Sltort Exponn= Tolerance-300 ppm 

Et;poaun= Pnicedllll'el-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact---femove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StllbHlty-Stable, however, will hydrolyze (react with water) on standing to form acetic acid and sec-butyl 

alcohol. 

CoapatlWUty-Material: Softens and dissolvea rubber and many plasticl. 

Cuao: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask available. Avoid cootact 

with Hquid. Secure ignition sources. 

If • spW ocaara, adl die Natloul RlllfM)ltM Cenler, 800-424-IIOl, 
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lso•BUTYL ACRYLATE 
Sy-)'lnl-Acrylic acid, iso-butyl ester; lsobutyl 

acrylate; lsobutyt-2-propenoate; 2-Melhyl-1-propyl 
acrylate 

Uniled Nati- Namher ... 

CHRIS Code ... __a.o,L_ 
"(iso-, n-)" --1l6B..... 

Fona11l1-CH, =CHCOOCH,CH(CH,)1 

Appeu'Ulee-Odor-Colorless Uquid; sharp, fragrant odor 

Speclfk GraTity-0.88 

eomna P8'nt.. ______u:z·c ------21.1'F 
'C 'F 

F'Nedn1 Pohit.. -8J'C -7a"F ___ ·c ___ "F 

Vapor ~ lO'C (61'F) (mmHI).. ---1.QL 
Reill Vapor PnNure (plia)..... _____Qj__ 

PoUuUoa Cateaor,-USEPA ___ IMO ....IL. 
Vapor Pn.ure 46"C <tU"F) (pm).. ---2.L. 
Vapor Deal.ty (Air = 1.0)... . ... ~ 

Applklable Bulk Res, t6 CFR Subdiapter ....... ___Q__ Solubility In w... .. $light 

Grade-0: Combustible liquid 
Electrlcal Gr011p--D 

FIRE & EXPWSION HAZARD DATA 

Ge.enl-The main hazard is its very easy polymerization. Ignited by heat and open flame. Fire may cause 
violent rupture of tank. 

Flub Point ('F) ........ .. 
Flam-ble Llmlb .. . 

86 
1.9 to 8.00% 
644 
C~. water fog, dry chemical, loam 

A.tolpltlon Temp. ('F) .. 

E:dillpimiq; Apnb .. 
Special Fire Proceduns .. Provide fire fighters with breathing apparatus. Keep tank cool with water 

spray. 

HEALTH HAZARD DATA 
Health Hazar4. Radnp 

1,1, 1 
Odor lllrabold (ppm) 

Unavailable 

General-Vapor irritating. Avoid skin contact with liquid. 

Symptotm-Slight redness from skin contact with liquid. 

Sllort Ex)IOllw-e Tolennce-Unavailable. 

PEL/TWA (ppm) 
to 

nv rrw A <ppm> 
Unavailable 

ExpotWe Procedara-Skin or eye contact-flush immediately with large quantities of water for at least 15 
minutes. If any imtation or injury develops after washing, prompt medical attention should be obtained. 
Vapor inhalation-remove victim to uncontaminated area and obtain prompt medical attention If any Illness 
is observed. 

REACilVITY DATA 
Stability-Polymerizes readily on heating. Must be inhibited. 

Compatlbillty-Material.: Compatible with most materials of construction. 

Carao: Group 14 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, full protective clothing. Have all-purpose canister mask available. Secure 

ignition sources. Small spills may be flushed away with water. 

If a IINU occun, call the National RelpOIIM Center, 800-424-l80l. 

Remarb: 
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n-BUTYL ACRYLATE 
Synonyma-Acrylic acid, n•butyl ester; 

n•Butyl-2-properioate; 2-Propenoic acid, butyl ester 
United N1t101111 Numbff ... _lliL 

CHRIS Code .. ___Jfil_ 
"(iso-, n)" ___a.aa_ 

Form111■-CH, CHCOOC,H, 

Appearanc:e-Odor-Colorless liquid; sharp, biting, 
ester-like odor. 

Specific Gruity-0.90 

Cbemic■l Family-Acrylate 

Pollution Catel(lry-lJSEPA ___ IMO ____L_ 
Applicable Bulk Rea. 46 CFR Suhch■pter ___Q__ 

Bollin.a Point .. 

Freei!ng Point .. 

Vapor Preuure io•c (68"FJ (111mH&) .. 
Reid Vapor Pre•ure (11111) .. 
Vapor p.._re 46'C (ll!i"F) (1N1U.l .. 
Vapor DensJty (Air = 1.0) .... 
Soh,blllcy in Water 

FIRE & EXPLOSION HAZARD DATA 
Grade-D: Combustible liquid 
Electrical Group-D 

___,JllQ•F ___ ., 
~•F ___ ., 
__u_ 

-=-------2.L. 
.....il_ 

Neg\ipibls 

General-The main hazard 1s 11s very easy polymerization Ignited by heat and open flame. Fire may cause 
violent rupture ol tank. 

120 
1.5 to 9.9% 
567 
Carbon dioxide, dry chemical, alcohol foam, water spray. 

Flub Point ("F) .. 

Flammable Limits 
Autoignition Temp. (°Fl 
Extinguishing Agents 
Special Fire Procedura Provide tire fighters with breathing apparatus, Keep tank cool with water 

spray 

HEALTH HAZARD DATA 
Health HUIU"d Ratings 

1, 1, 1 
Odor Threshold (ppm) 

Unavailable 

General-Vapor and liquid are irritating. 

PEL/IWA (ppm) 
10 

Symptoms-Eye ·1rritat1on; watering of eyes and salivation when Inhaled. 

Short Exposure Tolerance-Unavailable. 

nv /IWA (ppm) 
10 

Exposure Procedura-Skin contact should be washed thoroughly with soap and water. In case of eye contact, 
flush with water for 15 minutes. Get medical attention or advice. 

REACTIVITY DATA 
Stability-Polymerizes readily on heating. Must be inhibited. 

Compatibility-Material: Compatible with steel, stainless steel or aluminum. 

Cargo: Group 14 o! compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, full protective clothing. Have all-purpose canister mask available. Avoid 

contact with liquid. Secure ignition sources. 

If 1 1pill occun, call the National Rnpoue C.enter, 800-4l4-880l. 

Remarks: 
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lso-BUTYL ALCOHOL 
Synonynui-Alcohol C-4: Fermentation butyl alcohol; 

1-Hydroxymethylpropane; IBA: lsobutanol; lsobutyl 
alcohol; lsopropylcarbinol: 2-Methyl-1-propanol 

Form11la-(CH1),CHCH,OH 

Appearance-Odur-ColOl'less liquid; sweet odor 

Speclftc Grarity-0.81 at 1s·c 

Cbendcal Family-Alcohol 

PoUution CateK<Jry-USEPA ___ IMO ----1J.L_ 

Applicable Bulk Reg. 46 CFR Subehapter ..... _____Q_____ 

United N1tiont Number ... ---12.1.iL 

CHRIS C-Ode .. __ill._ 

Bolling Point ---1QZ"C ~•F ___ ·c ___ ., 
Freezing Point.. ~•c ------=-1§2:"F ·c ___ ., 
Vapor Pressure 20"C (68"FJ (mmHll) . ____.e,_e__ 
Reid Vapor Preaure (psia).. -----1..._ 
Vapor Prem1ure 46'C (115"Fl (psia) _.Q..i__ 
Vapor Deruilty (Air = 1.0J. .. ... ..... ............ -----2..§..._ 
Solubility In Water.. Moder@lft 

FIRE & EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
ElectrtcaJ Group-D 

General-Ignited by heat or open flame. 
an enclosed area. 

Flashback along vapor trail may occur. Vapor may explode if ignited in 

Flub Point ("F) 100 
Fl•nunable Limits. 1.7 to 10.9% at 212"F 
Autoipltion Temp. CFJ .. 825 
Extinpj1bln11 A~nts .. CO,, dry chemical, alcohol foam. water log 
Special Fire Procedures Water may be ineffective. 

HEALTH HAZARD DATA 
HeaJtb Huard RatinRS Odor Threshold (ppm) PEL/TWA (ppm) TLV /TWA (ppm) 

1, 0, 1 Unavai!able 50 50 
Geoeral-Not h1Qh!y toxic. Eye contact should be prevented, and prolonged or repeated exposure to the vapors 

should be avoided. Prolonged or repeated skin contact may cause defatting of the skin and may produce 
dermatitis from daily contact 

Symptoms-Headache and dizziness 

Short Expoaure Toleran«-150 ppm 

Exposure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
St.b!Uty-Stable. 

Compatibillty-M1terlal: Compatible with plain steel Water-free isobutanol reacts with aluminum at 
temperatures above 120"F 

Carao: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. 

with liquid. Secure ignition sources. 
Have all-purpose canister mask available. Avoid contact 

Ir a spill oecw-1, call the National Response Center, 800-424-8802. 

Remarks: t Unavailable 
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n-BUTYL ALCOHOL 
Synonyma-Alcohol C-4; Butanol; 1-Butanol; n-Butanol; 

Butyl alcohol; Butyric alcohol; 1-Hydroxybulane; 
NBA; Propyl carbinol; n-Propyl carbinol 

U■lted N1tiom Number ... 

CHRIS Code .. 

..1fflL 

JAIL 

Formula-CH,(CH,),,OH 

Appearanee-Odor-Colorless liquid: pungent alcohol 
Bolllna: Point... --1.1Z"C _____.W"F 

"C "F 
od~ Freez.la1 Point..... -84'C -120"F 

Specific Grnity-0.81 ___ ·c ___ "F 

Chemical Family-Alcohol 
Vapor Pre..ure 20"C (611'F) (IIIDIHK).. J.L_ 
Reid Vapor Preuure (plia)... ___g,a__ 

Pollution Ca1e1ory-USEPA _____Q__ IMO ----1.lL_ 
Applicable Bulk Re11. 46 CFR Subcli■pter ...... _____Q__ 

V■JNN" Preuure 46"C (115"F) (111lal.. ~ 
Vapor Denalty (Air = 1.0L ............... ~ 
Solubility In Water.. ModarJII 

Grade-D: Combustible liquid 
Eltttrical Group-□ 

FIRE & EXPWSION HAZARD DATA 

General-Ignited by heat, sparks. or open flame. Flashback along vapo, tra1l may occur. Vapor may explode If 
ignited 1n an enclosed area. 

t-1ash Point rfl. 
f.1ammable Limits 
Au1oignltlon Temp. ('Fl 
Extinguishin11 A11enti; 
S11«i•I Fire Procedures 

Health Ha2.11rd Ratinp 
1. 1, 2 

103 
1.4 to 11.2% 
690 
Dry chemical, CO,, foam, water log 
Water and alcohol foam may be ineffective on fire. 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

25 
PEL/TWA(ppm) 

50/Skin 
TL V /IW A (ppm) 

50/Skin 

General-Causes significant injury to the surface of the eye. Repeated skin contact may have a defatting action 
on the skin and may produce dermatitis from daily contact. Avoid prolonged and repeated breathing of 
vapors 

Symptoms-Headache, dizziness and respiratory irritation. 

Short Exposul"f! Toler■nce-150 ppm 

Exposure Proceilures-Vapor-remove victim to fresh air, if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention 

REACTIVITY DATA 
Stability-Stable. 

Compatlbillty-M■terlal: Recommend carbon steel tanks, valves, and piping. Water-free n-butanol reacts with 
aluminum at tefllleratures above 120"F 

Carao: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If 11plll occun, call the National Re■pome Center, 800-424-880:Z. 

Rem■rQ: 
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sec-BUTYL ALCOHOL 
Synony--Alcohol C-4; 2-Butanol; sec-Butanol; 

Butylene hydrate; Ethyl methyl carbinol; 
2-Hydroxybutane: Methyl ethyl carbinol; SBA 

United Nat'- NuMber ... ....ll2!L 

Formula-CH.CH,CHOHCH, 

Appeannce-Odor-Colorless liquid; strong, pleasant 

""'" Speclfk: Gruity-0.81 

CHRIS Code. 

BoU1111 Point .. 

Freezln& Point ... 

____afi"C 
·c 

-1og·c __ ·c 
Vapor Pretlillft zo•c (68"F) CmmHa) .. 

----21.l"F 
"F 

-185"F 
___ "F 

Cbe111lca1 Family-Alcohol Reid Vapor Preullft (psla).... --2.L 

Pollution CateaorY-USEPA ___ IMO --1J.L_ 
Vapor Preuure 46'C (115"F) (plla).. ---1..3__ 
Vapor Density (Air = 1.0)... . ............. ---2.L_ 

Applicable Blllk Reg. 46 CFR Subchapter ...... _____Q__ Solubility I■ Willer.... Modarate 

Grade-C: Flammable liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

Geaeral-Dangerous when exposed to heat or flame. Flashback along vapor trail may occur. Vapor may 
explode if ignited in an enclosed area. 

Flub Point ('F). 

Flammable Limits .. 
Autoignition Telll)I. ('F). 

Exffo11Ui1hln1 Allfllb .. 
Speclal Flre Procedures .. 

Health Huard Ratillglil 
1, 0, 1 

74 
1.7 to 9.8% at 212'F 
763 
CO2, dry chemical, alcohol foam, water fog 
Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Odor Threshold (ppm) PEL/TWA (ppm) 

Unavailable 100 
TLV /TWA (ppm) 

100 
General-Avoid inhalation of high vapor concentrations. Prolonged or repeated skin contact may cause defatting 

of the skin and may produce dermatitis from dai!y contact. 

Symptoms-Headache and dizziness. 

Short Exposure Tolerance-150 ppm for 30 minutes 

Exposure Procedure.-Vapor-remove victim to fresh air. Give artificial respiration if breathing stops. Skin or eye 
contact-remove contaminated clothing and gently flush affected areas with water for 15 min. Get medical 
help. 

REACTIVITY DATA 
StabUity-Stable. 

Compatibility-Material: Usual materials of construction ere suitable. 

Cargo: Group 20 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources 

If a ,pill occun, call tbe National Reapon11e C'-enter, 800-4l4-880l. 

Remarks: • Vap()( PresslJfe: 31 mmHg at 32"C. 
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tert-BUTYL ALCOHOL 
Synonyms-Alcohol C-4; tert-Butanol; 

2-Methyl-2-propanol: TBA: Trimethyl carbinol 

Formula-(CH,l,COH 

United N1tioru1 Number .. 

CHRIS Code .. 

...1.1.2Q_ 

.....llfil._ 

Boiling Point.. ~•c _____1ll"f 
Appearance-Odor-Colorless liquid .::ir crystalline solid: "C "F 

pungent. camphor-like odor Freezing Point ______..2f!"C _____TI!"F 
Specific Gravity-0.78 at 26T (a liquid) ___ •c "F 

Chemical Family-Alcohol 
Vapor Pressure 20-C (68"F) (mmHg).. ____aQ_&.._ 
Reid Vapor Pre,sure (psla).. ----1..§..___ 

Pollution Category-USEPA ___ IMO __ 1_11_ 
Vapor Pressure 46°C (115"F) (psi■). __z.L_ 
Vapor Dens.ity (Air = 1.0).. ----2&...._ 

Applicable Bulk Rt11. 46 CFR Subchapter. _Q________ Solubility in Water. ComPIAIA 

FIRE & EXPLOSION HAZARD DATA 
Gr11de-C. Flammable hquid 
Electrical Group-□ 

~ne,111-Dangerous when exposed to heat or flame Flashback along vapor trail may occur. Vapor may 
explode 11 ignited In an enclosed area 

I-lash Point (fl 

Flammable Limits 
Autoignition Tem11, 1'Fl 
Extinguishing A11:enh 
Special fire Pw.·e.1ures 

Health Hazard Rlltini;:s 
1, 0, 1 

52 (cc) (tert•Butyl alcohol ,s solid at 52"F) 
24 to 80% 
892 
CO,, di)' chemical, alcohol foam, water tog 
Water mc1y be ineifectrve on fire. 

HEALTH HAZARD DATA 
Odur Th,eshoJd <11pml 

Unavailable 
PEL/TWA (ppm) 

100 
TLV /TWA (ppm) 

100 
General-Avoid breaHm1g rogh vapor concentrations. Prolongeu or repeated skin contact may cause defatting of 

the skin anJ may proJucP dermatitis from dail~ contact 

Symptoms-Headache and d1zzme% 

Short ExpO!mre Tolerance--Unavailabl,;a 

Exposure Procedure~-Vapor-remove v1ctIm to fresh air. Give artIficIal respiration if breathing stops. Skin or eye 
contact-remove contaminated clothing and gently flush allected areas with water for 15 minutes. Get 
medical advice or attention 

REACTIVITY DATA 
Stability-Stable. 

Compatibility--Material: Usudl matenals ot cunstructIon are suitable. 

Cargo: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber yloves. lace shield. protective clothing. Have all-purpose canister mask a11ailable Avoid contact 

with liquid Secure 1gn1tion ::;,~ur'::c'S 

If a spill occurs, call the National Respon11e Center, 800-424-8802. 

Remarks: 
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lso-BUTYLAMINE 

~ 1-Amino-2-MethylprOpana; lsobulylamine; 
mono-llObutylamlne; 2-Methylpropylamlne 

F_._(CH,bCHCHaNHa 

Uaffed N.tio.aa N11111ber .•.• 

CHRIS Code .. 

--1.lli..._ 

___Jl,M_ 
"all isomers" ____art_ 

BoHhlf: Poinl.. __M'C --1;1 'F 
A..-.=- Oder Colorless liquid with ammonia-like •c "F -· FreedalPolat... -8§"C -123"F 
Spedtk Gra'ffty-0.73 

___ ·c ___ ., 

Olemlad Pamlly-Alkyl amine 
Vapor ~re lO'C IA'F) <mmlllP .. .....2lL 
Reid Vapor ~ (pm)..... ____u_ 

Polhatloa c::.tep,y-USEPA _..c,_ IMO _..Q._ 
Vapor Pr-.e 46'C (115"F) (ptla)... _.a.L 
Vapor Deality (AH = 1,0)... ____z.g__ 

~ a.& Rea,. 46 CPR S..bclaafter ....... ___Q_ Sohabdity In Water.. ComPlate 

~: Flammable liquid -- FIRE le EXPWSION HAZARD DATA 

Guenl.-Toxlc oxides of nitrogen may ba formed in tire. Flammable, high fire riek. Flashback along vapor trail 
may occur. Vapor may explode It Ignited In an enclosed area. 

Plula Polnl ("F) .. 
Jlla...weu.&tl .. 

,o 
1.7 to 9.8% 
712 
Ory chemical, alcohol foam or carbon dioxide. 

AlltoJpltlon T-,- ("F) ... 

Es.dapWilaa:Apa,~--
S]l(dall'lff~-- Water may be ineffective, but should be used to keep containers cool. 

H-.1111. Huard Ratlap 
2, 3, 0 

HEALTH HAZARD DATA 
Odor 11lnlbold (ppm) PEL'TW A <pp.) 

Unavailable 5/Skin' 

Ge.eral-Moderately to,cic, eye, skin and respiratory irritant. 

TLV/I'WA (ppm) 
5/Skin" 

Sym,tomt-Los8 ol conaciouanesa may oocur. If taken internally, convulsions may also occur. 

Short Ell:po1an T~ 10-15 ppm is highly irritating. 

Ew.JIOAl'fl ProeedaNI-Remove clothing and Shoes. Flu8h affected areas with plenty of water. If in eyes flush 
eyes thOroughly with water. If taken internally, and victim is conscious, have him drink water. If victim is 
unconscious, do nothing except keep him wann. ca11 a doctor. 

REACTIVITY DATA 
Stullity-Stable. Keep separated from heat and oxidants. 

eo.,.m,mty-Materlal: Store in carbon steel, aluminum, atalnless steel for purity. Copper and Its alloys should 
NOT be used. 

Carse: Group 7 of compatibHity chart 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber glovaa, protective clothing and self-contained breathing apparatus. Avoid contact with 

liquid. Secure Ignition sources. Cover spins wtth sodium biaulfata and spray with large amounts of water. 

U 8 -.Ill ocean, call die N.u-1. ..,._ Center, 800-424-IIOl. 

Rtl!W'kl: • PEL and TL V based Ul)Ol1 n-Butylamine. 
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n-BUTYLAMINE 
s,._,..._ 1-Aminobutane; 1-Butanamine; Butylamine; 

Mooo-n-butylamine; Norvalamine 

FormuJ1-CH.CH1CH,CH1NH. 

A~lortass liquid with a pungent, 
ammonia-like odof 

Speeiftc: GniTity~.74 

C11em6ca1 FIUllily-Alkyl amine 

Poll.tion Catepry-USEP A ____c__ IMO _____c__ 
A.,Ucable Bu1li: Rea. 46 CFR Sllbclallpter ....... _Q__ 

....1.1JlL 

CHRIS Cod,, ________ _ ___IW,!__ 
"all isomers" _..m...._ 

Bo1U111 Poiat, ---- __.l§"C -----1Z2"F 
•c "F 

Free&lq Potat.. - 50"C -S§"F ___ •c ___ ·F 

Vapor Pr-.e WC (61'F) t-ffa) .. . ___llZ__ 
Retd Va,or PftNare (pm),>.____ -1.llL 
Vapor ~ 46"C (Ull'F) (plla) ---2.Z...,_ 
Vapor ne.tt, Wr = 1.0) ... ---- _u_ 
SolllbUHy la WMer----- -

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Grou.-D 

Geaeral-Toxic oxides of nitrogen may be formed in fire. Flammable, dangerous fire risk. Ftaahback along vapor 
trail may occur. Vapor may explode if ignited in an enclosed area. 

Flub Point ("F) .. 1 O 
f1am-ble Umlb.. 1.7 to 9.8% 
Autolpildon Temp. ("Fl ... 594 
E:dinpi&blng Aaenb.. Confined-dry powder, c°'. Open-water, polar SOivent foam. 
Special Ftre Procedur• .. Keep tanks cool ith water spray. Provide fn fighters with protective clothing 

and self-contained breathing apparatus against toxic fumes. 

Health Huard Radap 
4, 4, 4 

HEALTH HAZARD DATA 
Odor Tltrahold {JIPIII) PEL/TWA (ppm) 

1 to 2 5/Skin 
TLV /IW A (ppa) 

5/Skin 

GeneraJ-Poisonous if inhaled or if skin is exposed to the vapor. Irritation of eyes and respiratory tract, severe 
damage aft8f contact of short to mod8fate periods. 

Symptoms-Severe damage to skin or eyes by liquid, irritation of upper respiratory tract and eyes, mild 
headaches and flushing of skin of lace, cumulative effects have not been observed. 

Short Expo11Ue Tolerance-Ten to 15 ppm is highly irritating during short expostKe; 3100 ppm kUled 3 out of 3 
rats in 50 min.; whereas rats survived a single 4-hour exposure ol 2000 ppm. Hazards unknOwn for humans. 

Expo1ure Procedur-Flush skin or eyes immediately with large amounts ol water for approxlmately 15 minuteL 
Remove all contaminated clothing and flush underlylng areas with water. In case of eye contact or 
inhalation of high concentrations of vapor, victim should be immediately placed under physician's care. 

REACllVITY DATA 
Stability-Stable, but readily combines with acids, aldehydas, ch1orohydrios, and organic sulf\K compounds. 

Compatibility-Material: Store in carbon steel containers or aluminum or stainless steel for pxlty. Copper and 
its alloys should not be used. 

Carp: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, protective clothing, self-contained breathing apparatus. Avoid contact with liquid. 

Secore Ignition sources. Cover splH with sodium bisuHate. Spray with large amounts of water. Bum In open pit 
after dissolving in waste alcohols or in an incinerator with afterburners and scrubber. 

If a 1PW ocean, call tMi Natloul R-,oae Cater, I004l4 IIOl. 
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HC-EIUTYLAMINE 
s,--,..._ 2-Amlnobutane; 2-Butanamtne; 1-Methyl ............. Vatted NlldoM N.....,. ____ .......... ___t_ 

CHRIS-----= __El__ "all leomen" ........BI:L_ 
F---ctiaCH(NH1)C.H. 

Beillq ...., ____ ____jji•C ______tl§•F 
A.,...,_ee Odo1 C0lar1W liquid; ammonia-like odor. "C "F 

FrNalai Polal ....................... -JQ4"C -JS§"F 
Spedlk Gn.1'ftJ--0.73 

CIMalad Faally--Alkyl amines 

___ ·c ---·• 
v.,_. P,-:e WC (61'F) C-HI) ---1iD_ 
Reid Va,or p.,_... ""'9) ___u_ 

Polladoli CatepJ-USEPA ___Q_ IMO ___Q_ 
v.,..~wcmS"F>(Jlla) _1.Q_ 

A,.uc.llle Bldt RII, 46 CFR ....,._ ....... .....Jl_ 
v...,n..t,Wr = t.O>•----,:: __j,§L_ 
SolllllftltrlaWater _____ CgmptfJa 

FIRE & EXPLOSION HAZARD DATA 
Gtwle-C: Flammable liquid 
-Gnop-D 

GINral-TOXlc oxtdn of nitrogen may ba formed In fn. Flammable, dangerous fire rllk. Fluhbac:k along vapor 
trail may occur. Vapor may e,cpk>de If ignited In an encloNd ..... 

~ Polat ("F) _____ 15 

- Llalt, ____ UnavllNable 
~ T-,. ("F> ............... 712 
Flrttnpt+I• ........... Confined-dry powder, co.. Open.polar solvent foam, water. 
s,.clal Plre Procad.- ...... KNP tank8 oool with water spray. Provide fire fighters with protectiye clothinu 

and Mlf<Ol1talned breathing apparatus. 

............. _ 
3, 2, 3 

6-ral-Mod«ately toxic. 

HEALTH HAZARD DATA 
Ollornl'llllloldC,,.) PEUlWA(fpm) 

Unavailable 5/Skin' 

s,,,._,.., _ _,C:Oo,.,ug,t"''"'IQ, Irritation of eyes and mucoua membranes, rednau or Irritation of akin. 

Aort EspoRre T....--Unavallable 

U.V/I'WA (ppa) 
5/Skin* 

Ex,-.,. Pt J w Fluah eldn and eyee Immediately with large amounta of water !or 15 minute&. In ~ of 
eye contact, Inhalation of high concentrations, or lngntkln, vtctlm should be placed under phy8k:ian's C8NI-

REACilVITY DATA 
StabWty-Stable. 

c.o.,.dWllty-Mater:lal: Carbon steel. 

aqo; Group 7 ot compatibility chart 

SPILL OR LEAi: PROCEDURE 
Wear butyl rubber boots, gloYea. protectiYe clothing, eetf-contalned breathing apparatua. Avoid contact with 

liquid. Secure Ignition aourcea. Cova with IOdlum biaulfate and wuh with plenty of water-or cluolve In waste 
alcoholl and tun. Bum In open pit or In an nctn.ator with after burners and acrubbat. 

U • ... m---, all die NadNal a- c.ter, M4l4 IMl2. 

...,_ • PEL and TlV bued ...,on n-Butylamlne. 
IUnaulgned 
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tert-BUTYLAMINE 
Synony~- 2-AminoisobtJtane; 

2•Amino-2-methylpropane; Dimethyl ethylamine; 
1, 1-Dimethylethylamina; 2-Methyl-2-propanamine; 
T rimethylaminomethane 

Forn111i.-(CH,),CNH, 

Appun.nce-Odor-Water white liquid; ammoniacal odor 

Specific Gnn·lty-0 70 

Chemkal Family-Alkyl amine 

Pollution C'.ate1ory-USEPA ______Q__ IMO ______Q__ 
Applicab~. Bulk Rrg. 46 CFR Subchapter _____Q____ 

United Natlona N11mber ... 

CHRIS Code .. 

.....L_ 

.....lllJA.. 
"all isomers" .....Ill)'.__ 

Bo1llna Point.. ~•c --1..U"F 
'C 'F 

Freezin1 Point.. -§7"C -8§"F ___ ·c ___ ., 
Vapor Praaure 20'C (68"F) {mmHI) .. ~ 
Reid Vapor Pnaure (psla)... ---1L.. 
Vapor Preuure 46'C (115"F) (psla).. --12._ 
Vapor Density (Air = 1.0) ........................ ~ 
Solublllty in Water.. ComPlate 

FIRE & EXPLOSION HAZARD DATA 
Grade-8: Flammable liquid 
Electrical G rou,-0 

General-Toxic oxides of nitrogen may form in lire. Vapors form explosive mixtures with air. Flashback along 
vapor trail may occur Vapor may explode if ignited in an enclosed area. 

Fhsb Poinl ("I'') about 50 
Flamm•ble Limilll 1. 7 to 9.0% 
Autoignition Temp. ("Fl 612 
Extlnplshlng A1enlll Dry chemical. alcohol foam or CO, 
Specllll Fire Procedures Keep tanks cool with water spray. Provide fire fighters with protective clothing 

and self-contained breathmg apparatus. 

HEALTH HAZARD DATA 
HHlth HIIZllrd Ratings 

2, 2, 3 
Odor Threshold (ppm) 

Unavailable 
PEL/IW A (ppm) 

5/Skin• 
nvrrwA (PPJII) 

5/Skin• 

Generlll-Causes irreversible damage to eye tissue. Moderately toxic by oral intake. Irritating to eyes, skin, 
lungs. Not absorbed through skin. 

Symptoms-Red or irritated eyes or skin, coughing, irritation of mucous membrane, nausea. 

Short Ei:posure Tolerance-Animal test for liquid eye irritation produced destruction of corneal tissue with 2-3 
min. Vapor inhalation for 5 minutes was fatal to test animals. 

Ei:posure Procedures-Flush skin and eyes immediately with large amounts ol water for 15 minutes. Remove all 
contaminated clothing and !lush underlying areas with water. In case of eye contact or inhalation of high 
concentrations of vapor, victim should be immediately placed under physician's care. 

REACTIVITY DATA 
Stability-Stable. 

Compatlbility-Materl•l: Doesn't react with steef, wood, cloth; softens rubber and paint. 

Car10: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber protective clothing, seN•contained breathing apparatus. Avoid contact with liquid. Secure 

ignition sources. Cover with sodium bisuttate and wash with plenty of water. Do not flush spill into confined 
spaces where ltammable vapors can accumulate. Burn in an open pit or an incineratOf with afterburners and 
scrubber. 

Ir • 1pill occun, call tlle Nadonal RNpODR Ceiiter, 800-4l4-880l. 

Reiaarb: • PEL and TLV based upon n-Butylamine. 
:t Unassigned 
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BUTYL BENZYL PHTHALATE 
5,_,..._ BBP; Beozyl n-butyl phthalate; Phtha1ic 

acid, banzyl butyl ether; Santlcizer 160 

Appearuce-Odor-Col0fle88, oily liquid; slight, 
characteristic odor. 

s,edftc: Granty-1.12 

United Nlltl- Number ... 

OIRIS Code .. 

BoWq Polat .. . 

Fnezl.111 Point .. . 

....llfl:L 

______azo•c ______§H'F 
___ 'C ___ 'F 

--=3§'C --=31 "F 
___ 'C ___ 'F 

Vapor Preaure :zo•c (61'F) (mmHc) .. 
11.dd V1por Pre.lure (peia) ... __.Lo!!._ 

__.Lo!!._ 
-1.ll.L Polllldoll Caletorr-USEPA _____IL_ IMO ___A__ 

Applla,ble Bulk Rea, 46 CFR Sakbapter ....... ___..ll._Q_ 

Vapor Preuure 46'C (115"F) (pela) ... 
Vapor Deuity (Air = 1.0l... 
SelubWty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Gnde-E: Combustible liquid 
Electrical Grotlp-D 

Naali9ibfe 

General-Fire hazard slight when exposed to heat or flame. carbon monoxide, carbon dioxide, and water 
produced by combustion. 

AMII Polat ('F) .•... 

Flammdile umu, .. 
Aatolgnltioa Temp. ('F) .. 
E:s:tiap.ittu.1 AteaQ ... 
Special Fire Procedva .. 

HeaJcb Hazard Rat:111(11 
1, 1, 0 

390 
LEL=0.26% (calculated) UEL-Unavailable 
Unavailable 
Confined-COa, dry chemical. Open-water, loam. 
Water or loam may cause extensive frothing. 

HEALTH HAZARD DATA 
Odor Thrahold (ppm) 

Unavailable 
PEL/JWA(ppm) 

Unavailable 

General-No apparent hazards-low toxicity. 

Sy111pto1U-LOW toxicity. 

Short Expowre Tolerance-Will not cause irritation to skin. 

TLV /TWA (ppm) 
Unavailable 

EJC,oNre Proeed11ra-Skin contact-ash affected areas with water. Vapor inhalation-remove victim to fresh 
air. Call a doctor. 

REACTIVITY DATA 
Stabillty-Stable at moderate temperatures; no spontaneous decomposition. Can react with oxidizing materials. 

CompadbUlty-Material: Destructive to rubber and paint. No effects on steel, wood, or cloth. Recommend 
containers of steel. 

Cargo: Group 3-4 of compatlbiHty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield. Confine and absorb on suitable material such as sawdust, clay, or fittercel. 

May be incinerated. 

If• lpiU oce.n. call dte Nlltlonal R-,ome Center, 800-424-IIOl. 

Remub: * Vapor Pressure: 0.16 mmHg at 150'C. 
* Unassigned 
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SJ11oar11111-Butane: 1-Butene: alpha-Butylene; 
Ethylettlylene 

BUTYLENE 
United Natiom N ... tter ... 

CHRIS Code .. _mi_ 

Formlll1-CH, = CHCH,CH, 

Apparuce-Odor-Colorless gas; sweetish odor 

Specific GnoYlty-0.60 at 20"C (a liquid) 

Cl111emical Family-Olefin 

Bollln1 Poiat.. _d•c ---21."F •c ___ •F 

Freezbl1 Point.. -l§fl"C -----=-3.Q2"F ___ ·c ___ "F 

Vapor ..,_re lO"C (61"F) <mmHI).. ---1QaQ_ 
Reid Vapor Preaure (pda)... _&L 
Vapor Prellllfe 46"C (115"F) (psia).. __lL 

Pollution Clltegof'y-USEPA ___ IMO~ Vapor DeJuilt)' (Air = I.OJ.. . ................... ---1.i!..... 
Appllcalllt Bulk Rea;. 46 CFR S11bchaptff ....... .....Q..Q_ SoluWUty In Waler .. \Tl191W',t 

FIRE & EXPWSION HAZARD DATA 
Gnde-L1quelied Flammable Gas {LFG) 
Electrical Group-□ 

Genen.1-Unless the flow of gas can be stopped, extinguishing a butene lire will permit accumulation of an 
ell:;plosive concentration of vapor, and subsequent explosion or re-flash. 

Flath Point ("Fl. 
Flammable Limits 
A11tolpltioo Temp. ("F) 

E:dingulablna Aaenh 
Special Fire Procetlura ... 

110 (cc) 
1.6 to 9.3% 
723 
Stop flow of gas; C(h, dry chemical, water fog. 
Keep burning tank and adjacent tanks cool with a water spray. 

HEALTH HAZARD DATA 
TLV/IWA(,snn) 

Unavailable 

General-May produce anesthetic effects on exposure to high vapor concentrations. Contact with liquid may 
produce a frostbite. 

Heal.th Huard Ratings 
Unavailable 

Odor 1bnsbold (ppa1) 

Unavailable 
PELJTWA(ppm) 

Unavailable 

Symptom1-Breath·1ng high coocentrations ol gas for some time may cause dizziness. Contact with liquid may 
cause skin and eye injury similar to frostbite. 

Short Expo11ure Tolerance-Unavailable 

Ex)IOHre Procecl•ret-Remove to fresh air. If breathing has stopped, give artificial respil'ation. If the liquid has 
spilled onto the skin, points of contact may be frostbitten; handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
StabJllty-Stable. can react with oxidizing materials. 

Colapat1hWty-Materl1l: Noncorrosive to most materials of construction. 

Carao: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all•purpoS8 canister mask available. Secure ignition 

sources. The spilled liquid will boil away rapidly, leaving no residue. 

Ir 1 ■pill ocean, call dte Nltloul RelpOllle enter, 800-424--IIOZ. 
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BUTYLENE MIXTURES• 
Sy~ No common synonyms. 

A~-Gu with gasoNne-like odor. 

s,.:tnc Gnirltr-Unavailable 

Cbndeal. PamllJ~I 

United Natioa Nu•ber ..... . 

CHRIS Code .. 

B0Hin1 Point .. 

Freellln& Point ... 

·c --.c 
·c ==·c 

V-,or Pr-.re zo•c (A'F> CmmHcJ •.. 
Reid Vapor PrellW'e (pm) ...... 
Vapor "-re 46"C (115"F) (po} 

___ ., ., ---., ==·F 
Polhatloa CateaorJ-USEPA ___ IMO ____._ Vapor De.tty (Air = 1,0)... • . .......•... -----1,i_ 
AppllaWe hUr. Rea. <Ni CFR S1ll,cMpter ....... ....J2.....Q_ Sol.WUty In W.ter . . I019lubft 

FIRE It EXPWSION HAZARD DATA 
Gnde-A: Liquefied Flammable Gas (LFG) 
EJectrical Gn.p-Unasaigned 

General-Unlesa the flow of gas can be stopped, extinguishing a lire will permit the accumulation of an 
explOeive concentration of vapor, and subsequent axplosiOn or re-nasn. 

Ji1all Pobd ("F) .. - 24 approximately 
Plamaable Umff:I.... 1.0 to 10.0% (approx.) 
Aiatoipldoll T1111p. ('P) .. 615 to 725 (approx.) 
ExtlapllWq Atem,.. Stop flow of gas:~. dry chemical, water spray 
Sptdal Fire Procedlll'el ..... Use water to cool contain8f'S in order to reduce possibility of rupturing tank. 

Try to seal the gas leak. Use water 8Pf8Y to knock down water vapors. Flash back along vapor trail may 
occur. 

Heudi Huanl Ratinp 
1, 4, 0 

HEALTH HAZARD DATA 
Odor 'I1lrelhoJd (ppm) PEL/1WA (ppm) 

Unavailable Unavailable 
nv JTW A <ppm> 

Unavailable 

Gneral-Essentially non-toxic at low concentrations. At higher concentrations, it can act as an anesthetic. 

Sy•pt-causes dizziness and difficult breathing. LlqUld will cause frostbite. 

Sbort E::&pcllllN Tolenmc:e-Unavailable 

E:r:,-.re Procedanl-Remove victim to fresh air. II breathing has stopped, administer artlficial respiration. If 
breathing is dlfffcult, give oxygen. If the Hquid has spilled onto the skin, points of contact may be frostbitten: 
handle geotly and protect from mechanical damage. 00 NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stalillhy-Will react with acids and alkyl halides. 

c.o..,.tilnlfty-Mlllerlal: Usual materials ol construction are suitable. 

CUto: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glOves, face shield and protective clothing. Have all purpose canister mask available. Keep 

concentration of leaking gas below explosive mixture range by ventilation. Secure ignition SOUf'C8S. Do not flush 
spill Into confined spaces where flammable vapors can accumulate. 

If• .,m oecan, call die Nadoaal a- Center. 800-4:Z4 IIIO:Z, 

Remarb: • Some data are undeterminable because this category considers mixture of butylenes. 
:i: Unassigned 
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113-BUTYLENE GLYCOL 
Synonynw- Butane-1,3-.diol: 1,3-Butanediol; 

beta-Butyleneglycol; 1,3-Dihydroxybutane; 
Methyltrimethylene glycol 

United NtltlOIII Nvaber ___ _ __j__ 

CHRIS Code .. 

Fonm1la-CH,OHCH,CH(OH)CH1 

Appeannce-Odor-Praclically colorless; odOfless liquid. 

Specltlc Gra,-lty-1.01 

Dollins Point.. ------2QI'C ~•F 
•c "F 

Freedna: Point.. _____za•c _____.M"F 
___ ·c ---·• 

Chemical Family-Glycol 
Vapor PreallJ'e lCl'C (68"F) (mmHa) .. -2.QL. 
Reid Vapor PreNare ( ... )... .....Lrm..... 

Pollution C.tqory-USEPA ___ IMO __JL_ 
Vapor Pre.illl'e 46'C (115'F) (plia).... .....Lrm..... 
Vapor Dellllty (Air = 1,0) .......................... .....J.lA_ 

Applicable Bulk Reg. 46 CFR Subchaptu ...... ___ll__ Sol11billty In Water.. Complete 

Grade-E: Combustible liquid 
Electrical Group-D 

FIRE & EXPLOSION HAZARD DATA 

Gi,11,-ral-Shght fire hazard when exposed to heat or flame. 

flash Point ("F) 

Flamm•ble Limits 
Autoipltion Temp. ("F) 

Extiogui1hing Apnb .. 
Special Fin Procedures .. 

Health Haz.&rd Ratinp 
0, 0, 0 

250 
Unavailable 
710 
Wate,, carbOn dioxide or dry chemical, alcohol foam. 
Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor lbreaold (ppm) 

Unavailable 
PEL/fWA (ppm) 

Unavailable 

General-Not considered toxic under ordinary conditions of handling. 

Symptom5-Unavailable 

Short Expo11ure Toleranee-Unavailable 

1LV/TWA (ppm) 
Unavailable 

Expo11ure Proceduru-Vapor-remove victim to fresh air. Skin or eye contact-gently flush contaminated areas 
with wat8f lo, 15 minutes. 

REACTIVITY DATA 
Stability-Stable. Can react with oxidizing materials. 

Compatibillty-!\hterlal: Usual materials of construction are suitable. 

Carao: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If• 1plU occurs. cal1 the N.uoat llelpoue Ceatw, 80Q.4l4 IIOl. 

Remarks: t Unassigned 
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1 2-BUTYLENE OXIDE 

s,._,.__ 1 ,2-Butylene oxide, stabiMzed; 
alpha-Butylene oxide; 1,2-Epo,cybutane 

Uidted N■tloa N■mber ..... 

CHRIS Code .. _filQ_ 

Form■la-H,.COCHC~CH. 
Born .. Point... ~•c _jj§"F 

"C "F Appearuce-Odor-Colorless liquid; sharp, pungent odor 

Speclflc Gra"rity---0.83 

-so·c -58'F 

Claemical FamHy-Alkyiene oxide 

Poll■doa c.tqory-USEPA --- IMO _J;_ 
Applkal,le a.lk Rea, 46 CFR S■bcbapter ....... _,JL_ 

Vapor Pnaure 20'C (68'Fl (m•H&) ... 
Reid Vapor ~ (plla) ... 
Vapor Preaue 46'C (115"F) (plla) ..•.. 

Vapor De.tty Wr = 1.0) ... 
SolabUlty la Water .. 

FlRE .t EXPWSION HAZARD DATA 
Gnide-C: Flammable liquid 
Electrical Group-B 

·c ---·• 
-=___ll_ 
_LL_ 
~ 

MQdocata 

GeMral-Very flammable and vapors are highly flammable, even explosive. Fire or contamination may cause 
viOlent rupture of tanks. Fluhback along vapor trail may occur. 

FlMII Pomt ("Fl ... 
PIMlaule Umfbl .. 
AlltelpHioa. T-p. ("F) .. 

E:r.tiquilhiaa Apabl .. 
s,edalFtrtProceclUN .. 

less than - 20 
1.5 to 25.1% 
959 
Confined-COt. Open-Water, foam. 
Cool tanks with water spray. Use water spray to "knock down" vapor. 

HEALTH HAZARD DATA 
Heatt:11 Huard lbtlap Odor nr.ho]d (ppm) PEL/I'W A (ppm) TL V rrw A (ppm) 

Not Listed Unavailable Unavailable 400• 
General-Irritation of eyes and respiratory tract. Overexposure will cause serious injury. Contact with eyes will 

cause bum. Contact with uncovered skin produces frostbite. Ingestion will cause serious illness or death. 

Sympt-Coughing, watering eyes, sickness of stomach, frostbitten skin. 

Sltort hpollll'I! Tolerance-Prolonged contact with skin causes frostbite burn. 

hpoare ~Vapor-remove victim to fresh air; ii bfeathing has stopped, use oxygen inhalation. If 
ingested, make victim vomit, at least 2-3 times, and then give victim a tablespoon of Epsom salt in glass ol 
water. Flush eyes immediately for approximately 15 minutes. Remove contaminated clothing or other 
wearing apparel immediately. Clothing can seldom be decontaminated. Wash skin with soap and water. 

REACTIVITY DATA 
StablUt,-Thermodynamically unstable; decomposition is rapid. Polymerization will occur in presence of acids, 

bases, and certain salts. 

eo.,.dblllt,-Material: Mild steel or stainless steel is unaffected. Storage tanks and other equipment should 
be absolutely dry and free from air, ammonia, acetylene, hydrogen sulfide, rust, and other contaminants. 

Carao: Group 16 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Evacuate area, wear respiratory protective devices as well as impervious clothing (boots, gloves, etc.). Use 

large amounts of water to dMute to at least 22 parts H.O to 1 part of oxide. Leaking containers should be 
immersed into large amounts ol water if possible. Secure ignition IOUfcea. 

Ha .,W ocain, call die Natloaal ~ Cellter, 800-4l4-l80l. 

Remarks: Use an inert gas to displace the air in the storage of butylene oxide. 
• Value obtained from a CG-4355 form; however, this value was not confirmed. 
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n-BUTYL ETHER 
SynOllym,-1-BulOKy butane: Butyl ether: Oibutyl ether: ..illL 

Di-n-butyl ether: n-Dibutyl ether; Dibutyl ethers: 
Dlbutyl oxide; 1, 1 '-0xybis(butane] 

CHRIS Code .. 

Formul■-(C,H,J.0 
Boillna; Point .. 

Free:d111 Point. 

__w·c _A§'F 
'C "F Appearance-Odor-Colorless liquid; mild, pleasant, 

ether-r1ke odor 
Specific Grnlty-0.767 

---=as•c -----:J.io•F ___ ·c ___ ., 

Chemic.I Family-Ethers 

Pollution C.teaory-USEPA ___ IMO ~ 

Appllcalile Bulk Reg. 46 CFR Subcbapter .... ___Q__ 

Vapor Prelllll'e :zo•c <WFl ,-HJ) .. 
Reid Vapor Praaure (plia) ... 
V■)IOI" Preaure 46'C (115'F) (psla) .. 

Vapor I>e!Wty (Air = 1.0) .. 
SolublUty In Waler .. 

FIRE & EXPLOSION HAZARD DATA 
Grllde-0: Combustible liquid 
Electrical Groui-C 

--4.L. 
.....:I.... 
_M_ 
__u__ 

Neallgjblt 

Gener.:1-Flammable, irritating vapors are produced. Flashback along vapor trail may occur. Vapor may explode 
if ignited in an enclosed area. Ground all equipment and personnel! 

Flub Point ("F) .. 92 
F1amm1ble Umlts. 1.5 to 76% 
Autoipltlon Temp. ("F) 382 
Extlnpl1bin11 Asenh Dry chemical, alcohol loam, COt 
Special Fire Proced11re:1 Containers may explode in fire. Water may be ineffective. Cool exposed 

containers with water. Secure ignition sources. Wear goggles or face shield, rubber gloves. 

Health Huard R■tlnp 

Unavailable 

HEALTH HAZARD DATA 
Odor Tbrnbold (ppm) 

Unavailable 
PEL/TWA (ppnt) 

Unavailable 

General-Vapor 1mtat1ng to eyes. nose, and throat. Liquid irritating to skin and eyes. 

1LV/IWA (ppm) 

Unavailable 

S)·mp1oms-lnhalat1on causes irritation ol nose and throat. Liquid irritates eyes and irritates skin or prolonged 
contact 

Shon Ellpo1111re Tolerance-Data not available. 

Exposure Procedures-Remove to fresh air, admimste, artificial respiration or oxygen as necessary. Remove 
contaminated clothing. Flush areas with large amounts of water. II conscious, induce vomiting. Get medical 
attention. SPEED 1$ OF PRIMARY IMPORTANCE. 

REACTIVITY DATA 
Stability-Stable. However, when anhydrous (dry), tends to form explosive peroxides in air. 

Compalibillty-M■terial: Iron, aluminum, stainless steel, tin, polyethylene, porcelain, glass and enamel are 
suitable for contail"IBrs 

Carao: Group 41 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Mechanically contain material and remove. Stay upwind. Wear lace shield and rubber gloves, protective 

clothing. Beware of flashback along vapor trail. Secure ignition sources. Ground all equipment and personnel! 

If• spill occun, call the Narioul Rapoase Center, 800 <ll4 1802. 

RfflW"b: t Unavailable 
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BUTYL METHACRYLATE 
s,_,._.. Butyl 2•methacrylate; n-Butyl methacrylate; 

n-Butyl alpha-methacfylate: Butyl 
2-methyl-2.propanoata; Methacrylic acid, butyl ester 

Vatted Natto. N ........... 

CHRIS Code ... 

---=---
~ 

Fonhlla--CHa = C(CH1)COOC.H. 

~ar. colorlen liquid with a typical 
Boill .. Polllt.. ~•c __Jll"F 

"C "F 

ac,ylateodo< 
s,ectftc: Gnmty-0.88 

........ Pobo•~--- -33'C -29'F ___ 'C ___ 'F 

a..leal Faally-Acrylate (monomer) 
v...,.. Pr-.n 20'C (61'F) C-HI) .. ------3.&...._ 
Md v.,_. Preliue (pm) _Lmt..... 

PoUlltioll Catepry-USEPA --- IMO _.,CL_ 
Vllp0frr-r.46'C(IH'FJ( .... ).. ____Q.z&._ 
VIIPOf' De.sty (Air = I.OJ.... _J.L_ 

A,pUeable lhlDt Rea, 46 CFR Sul,cupter ....... _____o__ Solal,illty In Willer..... 0 4% 

FIRE It EXPWSION HAZARD DATA 
GrNe-0: Combustible liquid --Geaenl-Heat will increase generation of toxic fumes. 

JIIIIII POUlt ('F) .. . 
Plammule Umtts .. . 
,'1a1oipitioa Temp. ("F) .. 

ExtlqallWq Aart-~--
Spec:lal Fin Proce.s.ra .. 

105 
2 to 8% (estimated) 
562 
Carbon dioxide, dry chemical or foam 
Use water spray to cool tire exposed tanks. 

HEALTH HAZARD DATA 
H..adl Huard Ratiap 

1, 1, 2 
Odor 'l1lrmoJd (ppm) PEL/IWA (ppm) 

less than 50 Unavailable 
TLV/IWA (p,ai) 

Unavallable 

General-Miki skin irritant. can be absorbed through skin and lungs. Ingestion may cause serious permanent 
damage or death. 

S,apl Skin-mild initatlon and reddening of skin. lnhalation---initation of mucous membranes and 
respiratory tract. 

Short Es:poare ToJeruice-1100 ppm for one hour. 

Ez,-.re Proced--skin-wash affected areas with plenty of water. Eyes-wash with cool water tor 15 
minutes. lnhalatlon-remove victim to fresh air. Administer artlflclal respiration if necessary, and then 
oxygen. In all cases call a doctor. 

REACTIVITY DATA 
Stability-Butyl methacrylate II relatively stable If properly Inhibited. Exposure to oxidizers will initiate 

polymerization. 

eom,.tfbWty-Materlal; Stalnlen steel 11 acceptable. 

Carp: Group 14 Of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Weas rubber gloves, face shield, protective clothing. Have all-purpoee caniater mask lt\lailable. Secure aN 

ignition IOUl'C88. Clean up liquid with paper towels and bum under hood. 

Ir I apUI ocara, call die Nadonal R-,ow Ceater, II004J4 IIOl • ....,.., 
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lso-BUTYRALDEHYDE 
Sy_y_ iso-Butyl aldehyde; lsobutanal; 

lsobutylaldehyde; lsobutyraldehyde; lsobutyric 
aldehyde; 2-Methylpropanal 

United NatNIIIS Number ____ _ 

CHRIS Code .. -MIL 

Formul1-(CH,).CHCHO 

Appuruce-Odor-Colorless liquid; pungent odor 

Specil'k GrHity-0.79 

Boil.bi& Polat.. __M"C -----1.il"F 
'C "F 

Freedq Point.. ---=oi•c ----=i:Z•F ___ ·c ___ •F 

Chemical Family-Aldehyde 
Vapor Preaure lO'C (68"FJ <-H&) .. --1lL_ 
Reid Vapor Pre.lare (,.ta)___ jJ!._ 

Pollution C.teaory-USEPA --- IMO _L_ 
Vapor ~ 46"C (115°F) (Jllla).. _____a.g__ 
Vapor Dellltty (Afr = I.OJ.. ........2&§_ 

Applic1ble Bulk Rfi!II. 46 CFR Subchapter ...... _..Q__ SolabHlty In Waler.. 10 0% 

GrMle-C: Flammable liquid 
Electrical Group-C 

FIRE & EXPWSION HAZARD DATA 

General-Fires are difficult to control because of the ease with which tl'le vapors reignite. These vapors are 
readily ignited by static sparks of relatively low energy. Flashback along vapor trail may occur. Vapor may 
explode If ignited in an enclosed area. 

F)uh Point ("Fl. -40 
Fwnmable Umlb .. 1.6 to 10.6% 
Autoipition Temp. ('F) .. 433 
ExtlnlPQ.blng A1entt... CO;i, dry chem·1cal, water fog, alcohol loam. 
Special Fire Procedures.. Keep tanks adjacent to fire cool with a water spray. Wear eye protection and 

sell-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Hazard R•tlnp 

2, 1, 2 
Odor nrestiold (ppm} 

0.047 
PEL/1WA (ppm) 

Unavailable 

Gene111l-lrritabon and burns ol the skin and eyes follow contact ol short duration. 

IlV/IWA (ppm) 

Unavailable 

Symptoms-Coughing, watering ol eyes, and burning sensation in throat and nose. Drowsiness, incoordlnation. 
headache 

Short Exposure T olenmc:e-Animal experiments have shown that large doses produce depression of the central 
nervous system and anesthesia. 

Exposure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen, 
when administered by trained personnel, is helpful. Skin or eye contact-remove contaminated clothing and 
gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACl1VITY DATA 
Stability-Undergoes ra?(I OXidahon to butyric aCld in air. 

Comp•tlbUlty-Material: Mild steel is unsatisfactory because of corrosive action of butyric acid. 

Carao: Group 19 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure 

ignition sources. If possible, cover spill with sodium bisulllte. Add small amount of water and mix. Scoop up and 
wash away with a large excess of water, after one hoi.r. Wash the site with soap solution. 

If a 1piU oc:cura, call die NadoJIIJ Re9p0111t Ceatu, 800-42.,_8802. 

Remark.I: 
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n•BUTYRALDEHYDE 

s,...,.,__ Butaldehyde; Butanal; n-Butanal; Butyl 
aldehyde: n-Butyl aldehyde: Butyraldehyde; Butyric ·~- UaUecl Nadea Na•ber ... 

CHRIS Code •.• ~ 

Fona.la---CHJCHaCHtCHO 

Appearuce-Odor-Colortess liquid; pungent odor. 

s,ecH1e Grarity---0.82 

BolUq PCNllt .. 

Freezlaa;Pohii .. 

_____l§'C ~•F 
'C "F 

-99'C -146'F 

Oiemical Family-Aldehyde 

Pollatloll c.tegory-USEPA ___ IMO _____IL_ 
Applicable lhlk Rq. 46 CFR S11llea.p1er ...... ____Q__ 

Vapor P-re 20'C (68"F) <-Ha> .. 
Reill Vapor~ (fRII) ... 
Vapcw rr-e 46"C (115'F) (plia) ... 
V-.or Denlity (Air = 1.0) .. 
Sol•Wlity ln Water ... 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Gl'O'Pp-C 

·c ___ ., 
_n.L 

--"
_..ll_ 
~ 

85% 

General-Fires are difficult to control because of the ease with which the vapors reignite. These vapors are 
readily ignited by static sparks of relatively low energy. Flashback along vapor trail may occur. Vapor may 
explode if ignited in an enclosed area. 

Flub. Point ("F) .. 20 (cc) 
Flammahle LhnlbJ.. 2.47 to 10.6% 
Aatolpition Temp. ('F) .... 446 
E:r.t1■piabui1 Ase-ts-- CO,, dry chemical, water fog, alcohol foam 
Special Fire Procedures .. Fire parties should wear body and respiratory protection to guard against both 

inhalation and liquid contact. Keep tank cool with water spray. Fight fire from a safe distance, or from a 
protected location. 

Heal.di Huard Ratinp 
2, 1, 2 

HEALTH HAZARD DATA 
Odor nu.bold (ppm) 

0.0046 
PEL;TW A (ppm) 

UnavaMable 

General-Irritation and burns of the skin and eyes follow contact of short duration. 

Sympto--COughing, watering of eyes, and burning sensation in throat and nose. 

TL V /fW A (ppm.I 
Unavailable 

Short Expoeure Tolerance-Animal experiments have shown that large doses produce depression of the central 
nervous system and anesthesia. 

Exp111ure Procedures-Vapor---femove victim lo fresh air; ii breathing stops, apply artificial respiration. Oxygen, 
when administered by trained personnel, Is helpful. Skin or eye contact-remove contaminated clothing and 
gently flush affacted area with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stability-Oxidizes to butyric acid readily. 

Cota.ptfbility-Material: Mild steel is corroded by butyric acid formed in presence of air. 

Car-Jo: Group 19 of co~patibitity chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Secure ignition 80t6C8S. If 

possible, cover spill with sodium bisutfite. Add small amount of water and mix. Scoop up. Wash the site with 
soap solution. Rags used lo wipe up small spills should be immersed in water or removed to a sale area without 
delay otherwise they may ignite spontaneously. 

If a .,W occun, call the Nadoul R-,oue c..ter, 800-4l4-8802. 

Remarb: 
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n-BUTYRIC ACID 
Syaony- But■nlC acid: Butanoic acid: Butyrk: acid: ....2ll2IL 

Ethylacelic acid; Propa1'18CarboJCylic acid: 
Propylformic acid 

CHRIS Code .. ...JIB.!...._ 

BoHlq;Pohlt.. ~•c ___ ail"F 
Appearutt-Odor-Colorless liquid; 1)1.Jllgant, putnd odor 

Speclftc Grnlty-0.96 

•c "F 
-PolatL---- -5"C :==za•F ___ •C __ •F 

Olemk:al Funlly-Orgarnc acid 

Polludoa C.trp,ry-llSl<:PA _jl_ IMO ____D,__ 
Applicable B•lk Rra. 46 CFR S■bchapter _____Q__ 

Vapor "'-re 20"C (ll"F) <a.HI).. ~ 
Reid v...,.. Prware (Jm)c____ --
VlpOJ' ~ 46"C (115"F) (pda).. ~ 
Va,or Deulty (Air = 1.01---- ....JJ1L 
SoJ11~ty t. Water .. Cgmplttf 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-0 

Genend-Mod8fate fire hazard when e11posed to heat or flame. Yields flammable vapors which form explolive 
mixtures. 

175 
Z to 10% ... 
Dry chemical, alcohol foam or carbon dioxide 

Flab Poiat ("F). 

FlaniaabJe Lhnltl .. 
Alltolpltlon Temp. ("F) . 

EJ:tfapi.lilna: A&e11t1 .. 
Speela] Ftre PrGCedures .. Water may be ineffective. Wear eye protection and protective clothing. 

HEALTH HAZARD DATA 
Health Huard Ratinp Odor lllirahold <ppm) PEL/TWA (ppm) TLV/TWA.c,,.) 

2. 3, 0 0.001 Unavailable Unavailable 
~llfnll-Skin contact may be severely irritating or may cause moderate bums. Eyes are aerloualy Injured by 

hquId contact. 

S)·mplomt-Va.po,: eye, throat, skin irritation. Liqlid contact: sevetely irritating with moderate burns. 

Shon Eipo.uR Tolerance-Eyes are sariol.lsly injured by a five percent SOiution ol the acid. 

Ex,otuR Proced--COntact with skin or eyes: immediately flulh with plenty of clear ruMlng water, walh eyes 
tor 15 minutes and get medical care; remove contaminated clothing. Inhalation: move to fresh air; If 
breathing is dlffic1Jlt, give oxygen. Get medical attention. 

REACTIVITY DATA 
Stability-Can react with oxidizing material. 

Comp1.dblllty-M1terta.1: Storage tanks and piping can be of stainless steel or aluminum. 

Carp: Group 4 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Body shield and setf~ntalned breathing apparatus 

should be available. EBminate all sources of ignition. If pouible, cover spill with large quantities of soda Uh or 
sodium bicarbonate. Mix and add waist ii needed for good mixing. Scoop up slurry. Wash site with soda aeh 
SOiution. 

If I 1piU occara, call tile National R-,oue c:e.ter, I0004 II01. 
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CAMPHOR OIL 
s~ Gum camphor; Impure camphor: Light 

camphor Oil: Liquid camphor; White camphor oH 
Ualted Nlltl(nQi Nlffllber ... 

CHRIS Code .. 

---1.l.3lL 

____ceQ__ 

8°'lln1 PoJ■t.. --=2QQ•c ------=:..3i2'F 
'C ___ 'F ~ly liquid, colOrless, brown or blue; 

penetrating camphor odor. 
Spedftc Gra'ftly-0.87 to 1.04 

Freedq Point... ------1:!f'C 'F 
___ 'C ==·F 

a.e.tad Family-Ketone 

Poll•doll c.tea,ory-USEPA ___ IMO _____a__ 
A,,uc.ble Balk a._ 46 CPR S.IICllapter ....... ___Q_ 

Vapor ~re 20"C (68'F) (mmHg) .. ____aiZ...._ 
Rehl Vapor ~re (!IMJ... ____t__ 
v.,._ PnNure 46'C (ll!l'F) (,-).. ____t__ 
Va,or Deul.ty (Air = 1.0J ....................... ~ 
So111WUty In Water.. SliRhl 

FIRE & EXPWSION HAZARD DATA 
Grade-O: Combustible liquid 
Eledrlcal Grollp-0 

General-Moderate fire hazard when exposed to heat. The solid often evaporates without first melting. 

Plalll. Polat ("F) .. 117 (cc) 
Flua..weUmttl .. Unavailable 
Aatolpitioll T•P• ("Fl .. 466"C 
Exthipilhl .. Apntl ..... Foam, carbon diOxide or dry chemical 
Spedal Fire Procellunl .. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Huard Rlltblp Odor Tllrelllold <11111111 PEL/1WA (ppm) IlV/TWA (ppm) 

0, 1, 1 Unavailable Unavailable Unavailable 

Geaeral-Vapors are nonirritating to the eyes and throat. If spilled on clothing and allowed to remain, smarting 

and reddening of the skin may result. 

Sym,iom.-Atter swallowing, nausea and vomiting; headache, confusion; jerky movements. 

Sbort Elcpo111re Tolerance-Reliable data unavailable. 

Elcpo19re Proeeitar.-ln case ol contact, flush skin or eyes with plenty of low-pressure water. Get medical 
attention tor eye contact. 

REACTIVITY DATA 
StaWHty-Stable. Can react with oxidizing materials. 

Com,.ubility-Materlal: 

Carao: Group 18 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Avoid contact with liquid. Secure ignition sources. 

Shut.()ff leak. Flush area with watet. 

If a ..JU oecan, call die Natlenal R-,ow Center, 8004l4 9801. 

Re.arb: t Unavailable 
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CAPROLACTAM SOLUTION, 80% 
Synonflll'-Aminocaproic lactam; epailoo-Caprolac:tam; 

2-Ketohexamethylenimine; 2-0xohexamethylenimine 

Formllla-C.H,,NO 

CHRIS Cc,de ___ _ 

___J__ 

__jjg"C ___2aD"F 
Appearance-Odor-Clear light yellow, liquid; odorless 

Spedftc Grnlty-1.06 

"C 'F 
____ll'C Sfl"F ·c ___ ., 

C'laeialcal Family-Cyclic amide 

Pollution Ca1eaory-USEPA ___ IMO __Jl..__ 

Vapor ~ 20'C (61'F) (amffa) .. 
Rdd Vapor Pre.ure (pita) ... 

......12-
__.!ML 
_,UL 
_..u._ 

Applicable Bulk Rea. 46 CFR S11bd1apter ....... __Jl..__ 

Vapor Pr-.re 46'C (115"F) (pm) .. 
Vapor 0..ty (Afr = I.OJ .. 
SoluMJHy In Water .. 90"' by m,ighl 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-NA 

General-Toxic oxides of nitrogen may be formed in fire. Negligible hazard polymerization below 200'F. 

Flull Point ("F) 230 
Flui1111ble Limits LEL= 1.84% UEL-Unavailable 
Autolpition Temp. ('Fl Greate, than 264 
Ei:tinguilhina Alflltl .. Water, d,y chemical, foam, CO,: 
Special Fire PTO«'durn 

HEALTH HAZARD DATA 
Health Huard Ratinp Odor lbrei:bold (ppm) PEL/l'W A (ppm) TLV/IWA(.,m) 

0, 0, 4 0.3 mg/m• 5 5 
GeneraJ-Sllght nazard, however, toxic vapors result from thermal decomposition above 400•F. Possibility of 

thermal burns from hot liquid if carried at elevated temperature. 

Symptoms-Inhalation causes coughing or mild irritation. 

Short Ei:po11urt Toltrancie-Not pertinent. 

Ei:po.surt Procedw-m-lnh«lation-remove patient to fresh air. 
Skin-wash with soap and water. 

Eyes-wash with water for 15 minutes. 

REACTIVITY DATA 
StabUlty-Stable. 

Co111p11tiblllty-M■terial: Non-corrosive to steel, wood, rubber, paint, cloth, or other common materials. 

Carlo: Group 22 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Seel.Ire ignition sources. Spills may be !lushed with water. 

If I apJII OCClll'I, e:■ll the Narioul a.,.._ Center, II00-4l4-810l. 

R-■rb: .:t: Unasalgned 
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CARBON DISULFIDE 
S)'1l0tlyma-Carbon bisulflde; carbon blsulphlcle; 

carbon disulphide; Dithlocarbonlc anhydride 
Ufflled NadoM Nuaber ... ---- ____!ill_ 

~lorleas liquid; strong disagreeable -Speclfk: Grm.ty-1.28 

Cllealeal Family-Sulfide 

CHRIS Code .. 

Bolliaa Poillt ... 

Fretzina Polllt ... 

~-c ___ ·c 
-----=1.11 ·c 

·c 
Vapor Preaure 20•c (68°F> <••Ha) .. 
ReW Va,or Preaure (,.) ... 

___QJjjL_ 

----11li"F 
___ "F 

---=1A!'F 
___ •F 

.....2&L_ 
--12.L 
.....l.li... 
--2M... Polladoli eateaor,,-USEPA _.a...._ IMO ___a__ 

Allf]k:able Bulk Rea,. 46 CFR S.bcbapter ....... _Q__ 

Vapot' PnNure 46"C (115"F) (pita) ... 
Vapor Dellalty (Air = 1.0) ... 
Solubllity ill WIiier .. 0'1% 

FIRE & EXPLOSION HAZARD DATA 
Grade-B: Flammable liquid 
Electrical Grcmp-No electrical equipment allowed. 

Geaenl-Highly flammable liquid with unusually low autoignition temperature; contact with steam line or hot, 
bare electric: light bulb can cause ignition. Burning releases irritating and toxic sulfur dioxide gas (SOi.). 

Flali Pol■t ('F).. ~22 (cc) 
Flammable Umib.. . 1.3 to 44 % 
Avtolpidoll Teap. ("F). 212 
Ezdquillrina Apa,~---- CO. Of' dry chemical 
Spedal Fire Prvcedarel .. A self-contained breathing apparatus Is recommended. When burning, carbon 

disulfide produces sulfur dioxide, which ls toxic and highly irritating. Wear full protective clothing. Fight fire 
from a safe ::liatance or from a protected location. 

Heald! Hazard Ratillp 
2, 2, 3 

HEALTH HAZARD DATA 
Odor Thrflhohl (ppm) PEL/1W A (ppm) 

0.21 4/Skin 

General-Vapor harmful. Avoid skin contact with liquid. 

Sympto.-lighl•headedneaa, dizziness; prolonged contact with akin may cause burns. 

nV/IWA(ppm) 
10/Skin 

Short Ez,aare Tolennce-1,100 ppm tor 1/2 hour may cause severe aymptoms and unconaciousness; 4,815 
ppm for 1 hour has been reported as fatal. 

E1:poN111 ~Remove to fresh air. Give artificial raapiration if unconacious. Get medical attention as 
soon aa possible. If breathing Is dlfflcult, administer oxygen. 

REACTIVITY DATA 
Stlbility--Cargo tanks ahOuld be isolated from high temperature fluids. Under conditions encountered on 

tankshlps and barges, carbon dlaulflde ia not dangerously reactive. Must be shipped with pad of inert gas. 

eom,.tfWHty-Materlal: May be slightly corroaive to metals of construction due to impurities. Softens rubber 
and many plastics. 

Carso: Group 38 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, safety glasses, protective clothing and self-contained breathing apperatua. Have carbon 

dioxide fire extinguisher available. Eliminate flammables and a" sources of Ignition. Note the low autoignition 
temperature {212'F). 

H I lpill Oftlln, call tile N1~ Jtea...-e Ce■ter, 8004l4 9801. 
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CARBON TETRACHLORIDE 
s1-ymt- Benzinolorm; carbon tet: Methane, 

tatrachloro-; Necatorina: Perchloromethane: 
T etrachloromethane 

Fonnul1-Cc1. 

Appearaac:Nldor-Colorless liquid; sweetish odor 

Specific GraTtty-1.59 

United Nat:IOQ Number ... 

CHRIS Code .. 

Freul.n1 Pol1111t .. 

___Qfil_ 

_____JB'F 
___ 'F 

-----=.&"F 
___ 'F 

C'ltem6cal Family-Halogenated hydrocarbons 
\'1por Preaure 20"C (68"F) <mmHa).. ___.iQ.i_ 
Reid Vapor p.._re (PIia)... .....J.I._ 

Pollutioa Catepry-USEPA __A__ IMO _1l_ 

Appliallle B.ik Rea, 46 CFR Subc:Upter ____Q___ 

Va.- Preaure 46"C (115"F) (plla),. ~ 
Vapor Delmty (Air = 1.0).____ _..a_ 
Solubility In Water. IOSOILJblt 

FIRE & EXPLOSION HAZARD DATA 
Grade-Nonflammable; hazardous l1qu1d 
Electrical Group-NA 

Geaenl.-Ooes not burn. Liquid or vapor in contact w1lh hot metal can form poisonous phosgene gas. 

Flub Polit ("Fl. Non-flammable 
Flammable Umlts .. Non-flammable 
AutoipJtlon Temp, ("F). Non-flammable 
E:11.ti■pitbi111 Aaentl Non-flammable 
Special Ftre Procedure, Wear self-contained breathing appa,atus. Cool tanks near fire with water 

spray. 

HEALTH HAZARD DATA 
Health Hu.ard Rat:111119 Odor Tllreabold (ppm) PEL/I'W A (ppm) TI, V /I'W A (ppm) 

2. 1, 4 50' 2 5/Skln 

General-Suspected carcinogen. Breathing vapor in closed space can cause serious illness. The odor threshold 
is not considered adequate warning of potentially dangerous vapor concentration. Prolonged or repeated 
skin contact may cause defatting of the skin. 

Symptom,-Orowsiness lollowed by unconsciousness and by respiratory failure if e)(posure is prolonged. 

Sb«i Exposure Tolrranc:e-Little or no iniury from single exposure to 300 ppm for one hour, 90 ppm for 4 hours, 
or 2000 ppm for 6 minutes 

Expoevrr Procedura-Vapor-remove victim to fresh air. If breathing is diffteult administer oxygen. If breathing 
stops, apply artificial respiration. Skin or eye contact-remove contaminated clothing and gently flush 
attected areas with water for 15 minutes. Get medical advice or attention. DO NOT give victim any 
preparation containing alcohol, because it could be fatal.• 

REACTIVITY DATA 
Stability-Stable. 

C'-ompadblllty-M■terlal: Becomes corrosive when in contact with water. 
base alloys, aluminum and rubber. 

Corrosive to most iron and copper 

Car;o: Group 36 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, aeH-contained breathing apparatus, and protective clothing. Avoid contact with liquid. 

If ■ -,W ocaan. caU the National R-,on■e Center, I00-424-81G2. 

Remarb: • Odor threshold is not conSidered adequate warning of potentially dangerous vapor concentrations. 
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CARNAUBA WAX 
s,.o.,-Brazil wax; Myricycl cerotate ··············· ___I__ 

CHRIS Code .. 

Formm-Ca1HaCOOC..Ha 

~ard, amorphous, light )'91ow to 
Boillq Point---- __:t•c ___ •F 

"C •F 
greenlllh brown lumps: slight odor 

s,edftcGrmty--1.00 
- •----- --l§"C ~•F 

·c ---·• 
a-deal FaaDJ-ESW 

v....,.. Pr-.re :zo•c (61"F) <mmH&) ........ --1.mL.. 
Md Va,or Pre..e ( .. ) ......................... .....Lmt..... 

hlllado. CatetorJ-USEPA ___ IMO~ 
Vapor l'rmare 46"C (115°F) ( .... ) ..... ....I.ml.... 
VIIPOI' De.lty (Air.,. 1,0•>-----····· ____L_ 

A.,uallle Blllll Rea, 46 CPR S.kbapter ........ __C2,_ Solabllll)' I■ Water---- Nagjlpjb!a 

FIRE & EXPWSION HAZARD DATA 

n.. Pollll ("F).... 540 (cc) 
,,,__ Limit, ____ Unavailable 
~ T_,. ('F) Unavallable 
Eztillpldilq Aaen----- Dry chemical, foam, or carbon dioxide 
Spedal PIN Pnieedanl . . Wear bfeathing apparatus. Water or loam may cause frothing. 

HEALTH HAZARD DATA 
8-ltll HaUNI Rltil9p Ollor nr.laolll (ppm) PEL/l'WA (ppm) 

O, 1, O UnavaHable UnavaUable 

6-al-Virtually non-toxic, but possibility of thermal burns from hot liquid. 

S,-,tom,-Low toxicity 

Sllort Ex,-are Tollnnce-Low toxicity. 

EzllQlm'e ~-Treat bums caused by hot liquid. 

REACTIVITY DATA 
StaWHty-Stable. 

c-,.tfMlftJ-Maaerlal: Usual materials of construction are suitable. 

C...,: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 

nV/l'WA(Jlllll) 
Unavailable 

Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquid. Scrub, ehovel or 
place Into package of paper or other flammable material and bum in incinerator. 

If a aplll oeean, call tH Natioal a..,_ Ceater. 800--424 1182 

~ Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature Cargoes. 
t Unavailable 
t Unassigned 
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CASTER OIL 
Synony1111- Neolid; Oil ol Palma Christi; Ricinus oil; 

Tangantangan oil; Turkey-red oil (suffated caster oil) 

CHRISC-ode .. 

_.t__ 

Formula-Not chemically distinguishable 

Appearance-Odor-Pale-yellowish or almost colorless 
Bollln1 Pr,i111t .. ~·c ~·F 

'C 'F 
transparent, viscous liquid; faint mild odor 

Speclfk: c ... ,lty-0.94 to 0.97 
FTeezln1 Poiat... -10'C - J4"F 

'C ___ 'F 

Chemical FamUy-Esters 
Vapor Praeure 20'C (68'F> (mmHK) .. -2,.Q!_ 
Reid VllfOl' Preuure (,-Ia)... _QJL 

Pollution C..teavry-USEPA ___ IMO ___c.__ Vapor Preuun 46'C (115"F) (psia).. ~ 

Appllcab.lc Bulk Rea, 46 CFR Sulx:bapter ....... __c.__ 
Vapor Demlty (Alr = 1.0).. ...................... _____lQ__ 
Sol111Nllty 1n Water.. Unavailable 

FlRE & EXPLOSION HAZARD DATA 
Gnde-E: Combustible liquid 
Electrical. Group-NA 

General-Slight lire hazard when exposed to heat 

Flu.b Point ('F) .. 445 (cc) 
Flammable Umltll .. Unavailable 
Autolpltlon Temp, ("F). 840 
ExttnpWllna Aae,1t1 .. Dty chemical, foam, or carbon dioxide 
Spedal Fire Procedlll'ff .. Water or foam may cause frothing. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
HeaJtb Huard Ratinp Odor Drnltold (ppinl PEL/fWA {ppm) 

Unavailable Unavailable Unavailable 
General-Non-toxic 

Symptoms--Non-toxic 

Short E1:posure Tolerance-Non-toxic 

E1:posure Procedura-Non-toxic. Wash thoroughly with soap and water. 

REACTIVITY DATA 
StabUlty-Stable at room temperature. 

C-p11tlbUity-M1terla.l: Usual materials of construction are suitable. 

Cafao: Group 34 of Compatibility Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing and face shield. 

If • 1pm oecun, call die Nlltional Re1p0111e Center, 800-424-18(1:Z. 

Remarb: t Unassigned 
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CAUSTIC POTASH SOLUTION 
Synoa)'IIIII- Lye; Potassium hydroxide; Potassium 

hydroxide solution 

Formula-KOH 

Appearuce-Odor-Colorless or tight yellow syrupy 
llquid; odorless 

Speclftc: G1ulty--1Jp to 1.54 (solid dissolved in water) 

Chemical Fa.Uy-Caustic 

Polludoa c.teaMy-USEP A ___Q__ IMO ____Q__ 
App]bble- Blllk Rea. 46 CFR S.bcbapter ..... _Q__ 

U1lted N1tlon1 Number ... 

CHRIS Code .. _QfL 

Boillna: Point ...... 45% soln. _m·c _m "F 
50% soln. ~-c ----Z&a"F 

Freul11 Point• .. 45% soln. -~•C-..2QL.=ZZ"F 
50% soln. ~•c ~•F 

V1p(H' Preaure lO"C (68"F) (mmH&) .. _____1__ 
Reid Vapor Pretnre (ptla)... _____1__ 
Vapor Preaure 46"C (llS-F) (plilt).. _____i__ 
Vapor ne.Jty IAJr = 1.0) ........................ _Q.§2_ 
SolubUlty In Wattr '. Complete-

FIRE & EXPLOSION HAZARD DATA 
Gnide-Non-llammable. Classified as a corrosive liquid. 
"Ellctrieal Group-NA 

General-Does not burn. It wiU react with many metals, giving off highy flammable hydrogen gas. If hydrogen is 
trapped in confined spaces, it can form explosive mixtures with air. See data sheet for hydrogen. 

Flull Point c•F) None 
Flunm1We Llmits . . None 
Aatolpdtlon Temp. ('Fl .. None 
E:rtfnauilbiq Apnu:.. None 
Spedal Fire Procedunl ... cannot catch fire. Cool exposed tanks with water. Fire parties responding to a 

fire in the vicinity of caustic solutions should wear protective clothing including full face protection and 
rubber gloves, boots, and outer clothing. 

Health Huanl Rlltblp 
o, 4, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

No odor 
PEL/TWA (ppm) 

2 mg/m"'" 

General-causes severe bums of eyes, skin and mucous membranes. 

nv JTW A (ppml 
2 mg/m 1 .. 

Symptonl$-II solutiOn splashes on skin no pain may be felt, but hair and skin in contact with the liquid will 
begin to dissolve on contact. 

Short Eltpo11ure Tolerance-No specific data. 

E:rpopre Procedura-00 NOT DELAY! Flush affected part gentry with plenty of water for at least 15 minutes. 
Remove contaminated shoes or clothing. Get medical attention. Wash contaminated clothing, including 
shoes before reuse. 

REACTIVITY DATA 
Stullity-Considerable heat is generated when waler is added to caustic potash; boiling and spattering of hot 

caustic solution may result. 

C-ompatlbillty-Malfflal: Practically noncon-osive to iron and rubber at atmospheric temperatures. Attacks 
clothing and a few metals, such as aluminum, tin, lead, and zinc and alloys containing these metals. 

Carso: Group 5 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and boots, large lace shield and rubber protective clothing. Avoid contact with liquid. 

Secure ignition sources. Neutralize with weak acid and mop up or at dock flush with excess water. 

If • spill ocean, call tbe Natlona:I RllpOIIM Cmte,-I 800-424-8802. 

Remarb: • CrystallizaUon temp./Solidifing temp. 
• • In the form of a fine spray or mist. 
t Unavailable 
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CAUSTIC SODA SOLUTION 
Synony111S- Lye; Soda tye; Sodium hyrdoxide; Sodium 

hydroxide solution 

Appearu«-Odor-Colorless Of gray, syrupy liquid; no 
odor 

Specific Gravity-up to !.53 (solid dissolved in water) 

O.emical Family-Caustic 

Pollution Category-USEPA _..Q__ IMO _____Q__ 
Applicable Bulk Reg. 46 CFR Subch■pter ...... _Q__ 

CHRIS Code. 

Bolllq Point ...... 50% soln. -----14§'C ------iif!"F 
73% soln. __ia·c __Hl"F 

Freezt.a1 Point... 50% soln. ~•c ____jl."F 
73% soln. __§Z"C ____1.4i'F 

Vapor P.._re lO"C (68"F) (mmHll) ...... l-~ 
Reid Vapor Preuure (peJ1).. _L_ 
Vapor Preuure 4''C (ll!'F) ()Iii■). ---1..._ 
Vapor Dea.lty (Air = 1.0)... . ................. ----1::tL 
Solubility In Water... CnmPlaff 

FIRE & EXPLOSION HAZARD DATA 
Gracie-Non-flammable Classified as a corrosive liQuld 
Electrical Group-NA 

GeneraJ-Non-flammable. It will react with many metals, giving off highly flammable hydrogen gas. If hydrogen is 
trapped in confined spaces, it can form explosive mixlures with air. See data sheet for hydrOQen. 

Flash Point ("Fl None 
Flammable Limits.. None 
Autoignition Temp. ("F) None 
Extinpishing A11ents.. None 
Special Fire Procedures.... Cannot catch fire Cool exposed tanks with water. Fire parties responding to a 

fire in the vicinity of caustic solutions should wear protective clothlng including full face protection and 
rubber gloves, boots, and outer clothing. 

Health Hua,-d Ratinp 
0, 4, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

No odor 
PEL/TWA (ppm) 

2 mg/m .. 
nv1TW.;. (ppm) 

2 mg/m .. 

General-Causes severe damage to the eyes. On contact with the skin, severe burns with deep ulcerations and 
ultimate scarnng may result. 

Symptoms-II the solution splashes onto skin no pain may be felt, but hair and skin in contact with caustic will 
begin to dissolve on contact. 

Short Exposure Tolerance-Unavailable. 

Exposure Procedures-DO NO DELAY! Flush affected areas gently with plenty of water for at least 15 minutes. 
Remove contaminated shoes or clothing. Get medical attention. Wash contaminated clothing, including 
shoes before reuse. 

REACI1VITY DATA 
Stabllity-ConsideJable heat 1s generated when water is added to caustic soda; boiling and spattering of hOt 

caustic solution may result. 

Compadhility-M■terial: Noncorrosive to rubber at atmospheric temperatures. Slowly corrosive to iron, copper 
and monel metal. Attacks clothing and a few metals, such as aluminum, tin, lead and zinc, and alloys 
containing these metals. 

Cargo: Group 5 of compatibility charts. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glo11es and boots, large face shield, and rubber protective clothing. Avoid contact with the liquid. 

Secure ignition sources. Neutralize with weak acid and mop, or, at dock, flush with excess water. 

If • spill occun, c■ll tbe NatlonaJ Reapon■e Cater, 800-424 8802. 

Remarks: • In the form of a fine mist or spray 
t Una11ailable 
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NOTE: THIS CARGO tS PERMITTED TO BE SHIPPED IN BULK ON UNMANNED BARGES ONLY. 
CHLORINE 

Sy_,._ No common synonyms. U11ited Natloa N11111ber ... ---1.21L 

OIRIS Code .. 

Foraull-Cl1 
Boiltn1Pol11t.. ~•c ~•F 

'C 'F A~-Greenish-yellow gas: irritating, 
bleach•llke choking odor Freeztn1 Point.. -101'C -150"F 

Specl1k Grarity-1.47 at 32/39"F 
___ ·c ___ ·F 

Vapor Preuure 20·c (68'F) (mmHI) .. ~ 
Reid V11por PreNUl"1! (paiaJ... ___JM.._ 
Vapor Preuure 46'C (115'FJ (pai11).. _.li!:Q_ 

Polllltlon CateaorY-USEPA ___ IMO ____go_ Vapor Delllllty (Mr = 1.0).. --2.!_ 
AppUaible Bulk Rea, 46 CFR Subc:hapter ....... ____Q__ Sol■bHlty In Water... 1 0% at §O'f 

FIRE & EXPWSION HAZARD DATA 
Grade-Liquefied Compressed Gas (LCG) 
Electriail Gr011p-NA 

General-Chlorine is non-explosive and non-flammable. However, most combustibles will bum in chlOl'ine, 
although gas is not flammable. Toxic products are generated when combustibles burn in chlorine. 

Flab Polllt ('F) .. Non.flammable 
na.m.hle Limits.. Non•flammable 
Autoipltioll Temp. ('F) .. Non.flammable 
Extinplalalaa Aanc... Non.flammable 
SpedaI Fire Procedara.. Chlorine tanks exposed to lire should be cooled with a water spray to 

decrease the buildup of pressure. II leak seems likely, emergency personnel should carry self-contained 
breathing apparatus so that facepiece may be donned without delay. 

Health Huard: Rad■p 
4, 2, 4 

HEALTH HAZARD DATA 
Odor Thrahold (ppml 

3.5 
PEL/TWA (ppm) 

0.5 
TLV /TWA (ppm) 

0.5 

General-Gas is primarily a respiratory irritant; severe exposure can be fatal. Liquid or high concentrations of 
gas in contact with skin or eyes will cause local irritation or burns. 

Sympto11111-Vapor: coughing, choking, burning sensation in eyes and throat, and shortness of breath. Liquid: 
88V8fe irritation or blistering. Frostbite can also result. 

Short Exp(ISlll'1! Tolerance-Exposure to vapor concentration of 1000 ppm for 10 minutes has caused death. 

Exponl"1! Procedura-Aemove victim to fresh air. If breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, is often helpful. If eyes are effected, wash gently with water for 15 
minutes. If liquid chlorine has spilled onto the skin, remove contaminated clothing and flood the exposed 
area gently with walef for 15 minutes. Get medical attention promptly. 

REACTIVITY DATA 
StablUty-Will react with many inorganic and organic compounds, usually with an evolution of heat. 

Col■patlbWty-Material.: Below 230 degrees F, copper, iron, lead, nickel, platinum, silver, steel and tantalum are 
chemieally resistant to dry chlorine gas or liquid. Certain copper and ferrous alloys, Including Hastaltoy "C", 
monel and types 304 and 316 stainless steel also are resistant. 

Csrao: Chlorine is unassigned in the compatibility chart. For assistance, call 
G·MTH•1 (202•267-1577). 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, seff--contained breathing apparatus, and protective clothing. Evacuate all downwind 

personnel not equipped with respiratory protection. 

If • -'II occun, call the National Respoaae Cents, II00-4Z4-8110l • ........ , 
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CHLOROACETIC ACID, 80% 
Synonyms-Chloroacetic acid, liquid; MCA: ----1.ZL 

Monochloroacetic acid 

CHRIS Code .. 

Fonnu1--CH,CI COOH 

Appearana-Odor-Colorless liquid; acidic odor 

Specific Grnlty-1.328 

Boillna; Point .. 

Fnezin1 Point .. 

__w·c --.a12"F 
•c "F 

~·C__;&'F 

C'bemlcaJ Family-Organic acid 

Polludon Cate1ory-USEPA ___ IMO ~ 

Applicable Bulk Rea. 46 CFR Subch1pter. _____Q__ 

V1por Preuure lO"C (61'F) (ni•HK) .. 
Reid Vapor Pre.lare (psla) ... 

Vapor ~re 46'C (115"F) (pala) .. 
Vapor De..lty (AJr = 1,0)... 
SolubWty la Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-Non-flammable 
EJectrical Group-0 

"C ___ ·F 

....2.llL 
_Jl.ilL 
___i_ 

-UL 
Completa 

General-Non-flammable, but when heated gives off toxic gases. Decomposes to chlorine and phOSgene when 
heated above its boiling point 

Flash Point ("Fl Non-flammable 
Fi..mmable Limits Non-flammable 
Autoignition Temp. ("F). Non-llammable 
Ex1ingulflllng Aaents. Non-flammable 
SpeciaJ Fire Proeedure. .. Keep containers cool with water spray. Fire fighters must wear lull protective 

clothing and sell-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

4, 4, 4 
Odor Threshold (ppm) 

Unavailable 
PEL;TWA (J,pm) 

Unavailable 
TLV/IWA (ppm) 

Unavatlable 

~neral-Very toxic water solution, can cause pe,manent injury or death. Always wear protective clothing when 
handling. 

Symptom$-lngestion: acute systemic intoxication, vomiting, internal burns and perlerations. Skin contact: 
severe, painful burns and irritation; shock. Inhalation: heated vapor painful to lungs, pneumonia, breathing 
problems. 

Shon Ei:posure Toleranct,-M,sts harmful but vapor not harmful unless liquid heated. 

ExpD11ure Procedures-Always call physician. Eyes: flush with wat8f for at least 15 minutes. Skin: remove 
clothing, flush wrth large amounts of water. Ingestion: swallow several glasses of water, do not induce 
vomiting. Inhalation: remove to fresh air. 

REACTIVITY DATA 
Stability-Reacts with strong bases. Stable at ambient temperature; decomposes, to toxic gases when heated. 

Compatibility-Corrodes: mild steel, aluminum, copper, zinc, tin, brass, bronze. Compatible: stainless steel, 
polyethylene (high density) 

Carao: Group 4 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Neutralize with sodium carbonate, dilute with water. In case of material being Involved, wear full-protective 

clothing and self-contained breathing apparatus. Spray water on containers to keep them cool. Fight fire with 
medium appropriate for fuel 

If a 1plll occurs, call the Nadonal Reapoue Center, 800-4~2. 

Remarb: t Unavailable , ... 
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CHLOROBENZENE 
Symmy- Benzeoe chloricle; Benzene, chlOfO-; 

ChlOrobenzol; MCB; Monochlorobenzene; Phenyl 
oNoride 

Forallla-C.H.CI 

United Nations Number ...... 

CHRIS Code .. 

Bollin& PWllt .... _____jB"C __n,Q_'F 
"C 'F ~-colorless liquid; almond-like odor 

S,ecfflcGrmty-1.11 
Freezlaa Poln,t_____ -45'C -48'F ___ •c ___ 'F 

Cbemleal FudlJ-Haloganated hydrocarbon 
Vapor Pr-ea.re :zo•c (61"F> (m•Ha).. ~ 
Refd Va,ot' Prell11re (pda)... -----2..i..... 

Polhatioll Cneaorr-USEPA ____.a.__ IMO ____.a.__ 
Vapor Preaure 46'C (ll5"F) (pm) ............ _.12.L_ 
Vapor Dellllty (Air = 1.0)... ___..a.H__ 

A,,ue.l,le 11.ak Rt11- 46 CFR S.bchaptes' ....... ____jL_ Sol•bHlty In Water----- NagHcibla 

Gnde-0: Combustille liquid _ _,_D FIRE & EXPWSION HAZARD DATA 

Genenl-Buming relaa8ea toxic and Irritating gases of phosgene and hydrogen chloride. Ignited by heat or 
opeo flames. Flashback along vapor trail may occur. Vapor may explode in an enclosed area. 

Jllaa Poat ('Fl .. 
Jllammaldellndls ... 
Alllofpltioa Temp. ('F) ... ...._,_,.___ 
Special Fire Procedinl ····· 

90 (cc) 
1.3 to 7.1% 
1180 
CO., dry chemieal, water fog, foam 
Supply respiratory protection to fire fighting personnel. 

HEALTH HAZARD DATA 
Hea1t• Haunl Ratfqp 

o, 1, 2 
Odor nreaold (JI,-) PEL/l'WA (ppm) 

Unavailable 75 
Geaeral-Vapor Irritating to skin, eyes and mucous membranes. 

s,,.p1--orow8iness, twitching of extremities, and deep, rapid respiration. 

nvrrwA (pp111.J 
75' 

Sbort Ell:,oare Tolerance-Exposure for 0.5 hOurs to 6500 ppm or 1.0 hour to 2000 ppm would not be expected 
to cause death. 

EifOllll'I PI •• w Remove victim to fresh air: if breathing stops, apply artificial respiration. Skin or eye 
contact-remove contaminated clothing and gently flush affected area with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stddlhy-Reacts vigorously with oxidizers. If heated to decornpoeltlon, toxic chlorine compounds will be given 

off. 

c.o.,.tlblllty-Material: Relatively non-corroeive. Attacks rubber. 

Carao: Group 36 of compatiblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, and protective clothing. Avoid contact with liquid. 

Secure Ignition sources. 

If a --'U ocean, call die Natloaal a.,.._ Ceeler, II00-424-880Z, 

Remarb: • Proposed change In TL V to 10 ppm. 
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CHLORODIFLUOROMETHANE 
Synonyiu--Oifluorochloromethane; 

Dlfluoromonochloromethane; FIIJOfocarbon 22; 
Freon 22; Monochlorodlfluoromethane: Propellant 
22; Refrigerant 22 

FormuJ1-CHCIF, 

Appearance-Odor-Colorless gas with a faint ethereal 
odor like carbon tetrachloride 

Speciftc Gn..ity-1 .18 

Unlted N1t10111 Number .... 

CHRIS Code .. 

Boillna Point .. 

Freez:1111 Point .... 

----1JUL 

------
_=.it"C -=.,!2"F 

•c "F 
- l§O'C ----::2sij·F 

'C ___ 'F 

Chemical Family-Halogenated hydrocarbon 
Vapor Pre.w-e lO"C {68"F) (mmffa) .. __.aHQ_ 
Reid V■por PreNare (p!lla)... ....212&.._ 

Pollatlon Cate&0ry-USEPA ___ IMO --al..... 
Applicable Bulk Rq. "6 CFR Subcbapter ........ __Q__ 

V■por Pr-re 46'C (lt!l'F) (p!lla).... ____2ll..,_ 
Vapor DeMtty (.Mr "' l.(l)____ --2.il._ 
Solubility In Water.. __ .§1.,.iqwD•I __ 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Compressed Gas (LCG) 
Electric:ll Group-NA 

Geaenl-Decomposition gases are toxic and irritating. Weakly flammable gas. 

Flub Polnt ('FL Non-flammable 
Flammable Llmib.. Non-flammable 
Autolpitlon Temp. ('F) .. 1170 
E:diapltblna Apnb. Water, carbon dioxide, dry powder 
Special Fire Procedura Shut off supply of gas. Tanks exposed to fire should be kept cool with a 

continuous spray of water. Firefighters should wear self.contained breathing apParatus. 

HEALTH HAZARD DATA 
Healt.11 Hazard R■tlnp Odor Thre■hold (ppm) PEL/TWA (ppm) nVII'WA (,pnl) 

0, 0, 1 Unavailable 1000 1000 

General-Suspected carcinogen. Liquid may cause skin or eye Injury similar to frostbite. Breathing vapor may 
cause unconsciousness withoot warning because ol lack ol o)()'gen. 

Symptom1-lnhalation-asphyxiation causing drowsiness with or without nausea. Skin contact-frostbite. 

Short E1.po11w-e ToleraDCe-Unavailable 

E1.po1ure Procedura-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Eye 
contact-flood eye gently with clean sea or clean fresh water for at least 15 minutes. If the ~quid has 
spilled onto the skin, points of contact may be frostbitten; handle gently and protect from mechanlcat 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
-St■blllty-Very stable. Decomposes slowly in presence of rust and moisture. 

Comp■tibUlty-M■terlal: Usual materials ol construction are suitable. 

Carp,: Groop 36 Of compatibillty chart 

SPILL OR LEAK PROCEDURE 
Have all-purpose canister mask available. Avoid contact with liquid. Secure ignition sources. Evacuate alt 

unprotected personnel. Flush spilt with large quantities of water. 

If 1 1pW o«11r■, call tbe National Re■ponH Center, 800--4U-8802, 

Rem■l'b: 
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CHLOROFORM 
Synony- Formal trichloride: Methane, lrichloro; 

Metheny! trlchloride; Trichloromethane 

Fonn111la-CHCb 

Appeannee-Odor-ColOrless liquid; sweat odor 

S,ednc Gra"rit)'-1.48 

CJiemfcal F•Uy-Halogeoated hydmcarbon 

Polllldoa CateaorJ-USEPA __A_ IMO _____a__ 

United N1tlon1 Number ... 

CHRIS Code .. 

Bolllq Poi■t .. 

Freeztna Point .. 

____fil"C 
___ ·c 
~·c 

·c 
Vapor Premi" 20•c (68.F) {mmHI} .. 
Reid Vlpof Pre.are (pd.I) ... 

----'-""---

__J;flf_ 

-----1.4Z"F 
___ "F 

------=.az•F 
___ "F 

----1aL_ 
__filL 
__..i.QQ_ 
-4.2L 

Applicable Blilk Rea- 46 CFR S1tbdlapter ........ _Q__ 

V1por PraNre 46"C (115"F) (psla). 
Vapor Dea.it)' (Air = 1.0) ... 
Solubility In Wam .. Slight 

FIRE & EXPLOSION HAZARD DATA 
Gnide-E: Combustible llquid 
Eltctrical Gro.p-D 

Gosaerd-WIII bum only after prolonged exposure to flame or high temperatures. When heated or exposed to a 
flame, chloroform decomposes to form phOSgene, which is highly piosonous. 

flub Point ("F) .. None 
FIHl-ble Umllll .. Norn, 
Aatoipldon T-p. ("F) ... 1155 
El:tlnpiuU11 ,\Jea,U .. Nooe 
St,edal Fire Proced- ,. Keep life exposed tanks cool with water spray. 

self-contained breathing apparatus and protective clothing. 
Wear eye protection, 

HEALTH HAZARD DATA 
HN.ltb Huard R■tiap Odor nr.Jiold (ppm) PEL/TWA (ppm) TLV/TWA (ppm) 

2, 1, 2 200 to 300 2 10 

General-Suspect carcinogen. Breathing vapor in enclosed area can cause loss of consciousness. Odor 
threshold is higher than the TLV. Exposure to potentially dangerous vapor concentrations can occur before 
the product can be detected by smell. 

S)'111,i-lrritalion of mucous membranes and skin; drowsiness. 

Sllort Expo1111re Toleruce-lnhalation of 400 to 600 ppm for 30 minutes or tess can prove fatal. 

Expmare Procedara-Remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or eye 
contact-rernova contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StabUity-Oecompoaes in the p,esence ol excess water or a high temperature to give phosgene and hydrogen 

chloride, which are very toxic; can become explosive in the presence of strong alkalies and water. 

Coll)llltlbillty-Mlllerial: Non.corrosive at normal atmospheric temperatures when free of moisture. In contact 
with water and at high temperatures it becomes corrosive. Corrodes iron and certain other metals. 

Cuao: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, and protective clothing. Avoid contact with liquid. 

If a ,,m o«un. call die National Rapoaae Cellter, 100424 8802. 

Remarks: 
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CHLOROHYDRINS (crude) 
Synon)'llll- crude Epichlorohydrin 

M 
Formula-CH.CHCH,CI 

APPffl'&nei!-Odor-Light yellow turbid liquid; pungent, 
garlic odor 

Speclnc Gravity-1.20 

Chelllical Famny-Epichlorohydrin 

Pollution Catqory-USEPA ___ IMO ____Q__ 

Un.lted Natloq Number ... 

CHRIS Code .. 

Bolllng Point .. 

Freedna; Point. 

~-c 
___ ·c 
~·c ___ ·c 

Vapor Pressure 20'C (68"F) (mmHg) .. 
Reid Vapor Preuure (,-ia) ... 

_QjQ_ 

~•F ___ ., 
~-, ___ ., 
J..t_ 
__JJ.1_ 
_Q.L_ 
_:t._ 

AppllcabJe 8111Jr. Re1, 46 CFR Subcbapter . . ____Q__ 

Vapor Preuure 46"C (U!i"F) (peifl) .. 

Vapor Den■lty (Air = 1.0) ... 
Solubility In Water .. 60% 

FIRE & EXPLOSION HAZARD DATA 
Grade--0: Combustible liquid 
Electrical Group-0 

Genefll-lgnited by heat and open flame. Burning releases hydrochloric acid fumes. Containeni may explode in 
fire because of polymerization. 

Flub. Point ("F).. 90 to 100 
Flammable Limits 3.8 to 21 % 
Autolpidon Temp, ("F). 804 
Extinplablng Agents.. Water, CO., alcohol foam and dry chemical 
Special Fire Procedures.. Wear self.contained breathing apparatus and full protective clothing. Cool 

eltposed tanks with water. Avoid use of dry chemical if fire occurs in container with confined vent. 

Health Hu.ard Ratings 
3, 3, 4 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

<10 
PEL/fWA (ppm) 

2/Skin" 
Il V /1W A (ppm) 

2/Skin" 

Gener■l-"Vapor extremely irritating. Lung injury may be delayed. Liquid causes severe bums. Absorbed by 
leather and causes delayed burns. NOTE: Related cargo, epichlorohydrin, is a suspected carcinogen. 

Symptom-Eye, nose, and throat irritation; headaches, nausea, vomiting. 

Short Expo1ure Toleranc:e-10 ppm for 30 minutes 

Expo1111re Procedures-Vapor-remove victim to fresh air; ii breathing stops, apply artiftcial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical attention as soon as possible. 

REACTIVITY DATA 
Stability-Unavailable 

Comp■tlbillty-M■teriel: Dissolves most paints, causes rubber to swell. The wet product will pit carbon steel. 

Car11<1: Group 17 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, protective clothing. Evacuate personnel not equipped 

with protective clothing and respiratory protection. Shut off all ignition sources. Flush area with water spray. 

If 1 1pm o«an, caU the N■tiGnal Respon■e Center, 800-424-8881. 

Remarkl: • PEL and TLV based upon Epichlorohydrin. 
t Unavailable 
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o-CHLORONITROBENZENE 
Synonyms-1-Chloro-2-nitrobenzene: 

2-Chloro-1-nitrobenzene; Chloronitrobenzenes; 
o-Nltrochlorobenzene 

United Nattou Number ... 

CHRIS Code .. 

....1.ill.... 

--=-
Form11i.-c.H,CINO. 

Appean1H:e-Odor-Yellow solid; aromatic odor 

Specific Gririty-1.4 

Boillq Point .. 

Freezina: Point .. 

__w·c ~•F 
___ ·c "F 
____3Z"C filO"F ___ ·c ___ ·F 

Chemic■! FamUy-Nltrocompounds 

Pollutloo C.tqory-USEPA ___ IMO ____jL__ 

Applk:able B■lk Rea. 46 CFR Subcbapter ..... _.Q._ 

Vapor ~re lO'C (68"F) (mmffa) .. 
Reid Vapor Prat.re (IIIUI), .. 
Vapor PreNan 46"C (U!l"F) (piUI) .. 

Vapor De-'ty (Atr = 1.0) ..... 
Sohdtillty In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-Unavailable 

~ 
___i__ 

~ 
_u_ 

lm191uble 

General-Slight hazard when exposed to heat or flame. TO)cic vapors of nitric oxides (NO,J, hydrogen chloride 
(HCI), and carbon dioxide (CO.) are given off by high temperatures or combustiOn. 

F1Mh Point ("F) 261 
Flanlllable Limits. Unavailable 
Autoipjtion Temp. ("F). greater than 300 
Elltlaguj1hing AJentii... Water spray, CO:i, dry chemical, foam 
Special Fire Procedures.. Water or foam may cause frothing. Wea, self-contained breathing apparatus, 

eye protection and protective clothing. 

HEALTH HAZARD DATA 
Health HllZllrd Ratinp 

3, 2, 4 
Odor Threlbold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
TLV /TWA (ppm) 

1 mg/m' 

Ge11eral-Very toxic via inhalation, ingestion. Possibility of thermal burns from hot liquid. The molten liquid is 
irritating to the skin. Class B poison. 

Symptomt--Headache, weakness, anemia, shallow respiration, convulsions, coma, cyanosis. 

Short Exposure Tolenmce-2 mgtm•. The effects of this poison a,e cumulative. 

Exposure Procecb1-Remove from exposure. If indicated give artificial respiration. Flush eyes with larga 
amounts of water for at least 15 minutes. Wash sltin with soap and water. If swallowed, give emetic, gastric 
lavage. 

REACTIVITY DATA 
Stability-Stable. Toxic vapors of NO., HCI, CC>a are given off by high temperatures of combustion. Reacts with 

caustics. 

Compatibillty-M1te1ial: Usual materials of construction are suitable. 

Carao: Group 42 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Soak up with a mixture of sand and soda ash (9:1 ). Scoop up and place in cartons and bum. War butyl 

Nbber gloves, self-contained breathing apparatus, protective clothing and safety shoes. 

If 1 .,111 occun, call the National Responae Center, II00-424-8II02, 

Remarlu: Shipped in the molten state at 40'C. 
t Unavailable 
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CHLOROSULFONIC ACID 
Synony--Chlorosulfuric acid; Chlorsulfonic acid; 

Chlorsulluric acid; Sulfuric chlorohydrin 
United Natioa Number ... 

CHRIS Code .. 

---1.lli.... 

Fonnul1-HOSO.CI, Of SO,•HCI 

Appearaace-Odor-Colofless to light liquid; pt.lllgent 
Boiling Point . ~-c ---1Q§"F 

"C "F - Freez.ina: Point.. -80'C -----=-i']z•F 
Spedftc Gn'flty-1.79 ___ ·c ___ ., 

Cbendcal Family-Inorganic acid 
Vapor ~re 20'C (68'F) (mmHa).. ___:d...!L 
Reid Vapor Pl'f:Nlltt (pda}... .....Q..Q1._ 

Poll•don CatejO(')'-USEPA ______Q___ IMO ____Q__ 
Vapor Pnaw-e 46'C (115"F) (pita).. ----2J2I..._ 

Applicable Bulk Rec- 46 CFR Subch1pter ....... _____Q__ 
Vapor l>eJqity (Air = 1.0).. _-4,L 
Solublllty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as corrosive liquid. 
Electrical Group-B (based upon possible hydrogen gas (H,) generation should a leak or spill occur) 

Gesaeral-Non-flammable, but it may cause ignition by contact with combustible materials. Dangerously reactive. 
Explosive coocentrations of hydrogen gas can accumulate inside metal tanks containing this acid. Spill in 
confined space may produce explosive concentration of hydrogen. See data sheet for hydrogen. 

FlMh Poillt ("F) .. Non-llammable. 
Flammatlle LimJb.. Non-flammable. 
Autolpitloa Temp. (•F). Non-flammable 
E1.dnpi1hln1 Apnts.. Non-flammable. 
Special Fire Procedures.. DO NOT USE WATER Wear full p.-otective clothing, including self-contained 

breathing apparatus. Cool adjacent tanks with water spray from a distance. 

Health Hazard R■tinp 
4, 4, 4 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

3 
PEL/TWA (ppm) 

Unavailable 
nvnwA <ppm> 

1 

Gent"ral-Vapo; inhalation may cause loss of consciousness with serious damage to lung tissue. liquid causes 
severe ImtatIon and watering of the eyes 

Symplo111S-Contac1 of liquid with the skin can cause severe burns. Breathing the vapors will cause severe 
Irritat1on and watering of the eyes 

Short Ex~ure Tolerance-30 ppm tor 10 minutes: 10 ppm for 60 minutes. 

Exposure Pn:icedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, is often helpful. Skin or eye contact-remove cootaminated clothing and 
gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
St■blllty-Violently reacts with water lorming sulfuric and hydrochloric acids. 

CompatlbHlty-M■terial: Dangerously reactive. In addition to attacking many metals, the acid is a strong 
oxidizing agent and will react with water and organic materials with evolution of heat and large quantities of 
dense fumes, 

Cafl(I: Chlorosulfornc acid Is unassigned in the compatibility chart. For compatibiHty assistance, 
call G-MTH-1 (202-267-1577) 

SPILL OR LEAK PROCEDURE 
Wear fl.lbber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with spilled liquid. 

From a distance carefully flush the spill away with water. Great care must be taken as water and chlorosulfonic 
acid react violently forming toxic HCI fumes and sulfuric acid. Consequently, clean-up personnel should work 
with the wind at their backs. If water is not available or if inversion conditions prevail, apply dry sand, vermiculite 
ashes or powdered clay to absorb the spill. 

Ir• •P'II occura, 1:1111 the NadonaJ Re■pon■e Center, IIOO-t24-8802, 

Remarb: • Reacts violently forming hydrochloric and sulfuric acids. 
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COAL TAR 
S)'JIOllr-- Coal tar dlatillate; Crude coal tar; High 

temperature coal tar; Tar: Tar, Hquld 

Form.i.-Mlxture 

A~Datk viscous liquid; aromatic odor 

Speclfk Granty-1.2 

C'Mak:al F .. lly-Aromatic hydrocarbon 

Pollution c..teaorY-USEPA ___ IMO ___A_ 

United Natioal N .. ber ... 

CHRIS Code .. 

BoHlna: Point .... 

Frer!IWI& Polat .. 

..A£i'C 
___ ·c 
____]'C __ ·c 

....I.UL 

~-· ___ ., 
____]'F ___ ., 
= ---1.._ 
---1.._ 
->..LIL 

Appllcole hlk Iles- 4Ci CFR Sudlapler .. _,O__ 

Vapor ,_re 20·c 1'8"F) <mmHa> .. 
Reid Vapor Pre.are (P11la) ... 
Vapor~ 46'C (115"F) (pila) .. 

Va,or ~ (Air ... 1.0) .... 
Sol■billty In Water .. Balow 02% 

Gnde-E: Combustible liquid 
Electrical GNNl,-D 

FIRE & EXPLOSION HAZARD DATA 

General-MOderate lire hazard when heated. 

Flm Poi11t ('F) .. 250 (varies according to composiliOn) 
Flamaable Umib .. Unavailable 
A.tolpldon Teap. ("F) .. Unavailable 
EIUnpillllq Apnb.. Water spray, loam, CO., dry chemical 
Speda] Fire Procedures.. Wear full protective clothing and self-contained breathing apparatus. Remove 

containers from fire if possible; if not possible, cool containers with water. 

HEALTH HAZARD DATA 
Health Hazanl Ratinp Odor lbrab.old (ppm) PEL/IWA(ppi) TLV;TWA (ppm) 

Unavailable UnavaMable Unavailable 0.2 mgtm• 
General-Prolonged exposure causes cancer in animals. Known carcinogen. 

Sympt-lnhalation: headache, nausea, vomiting; irritation to respirato.-y tract. Skin contact: highly irritating, 
dermatitis; sensitizes skin to light. Eyes: vapor exposure irritating. Ingestion: vapor toxic, vomiting, mild 
convulSions, hypothermia, dizziness 

Short Ex)IOIUff T.._Keep exposures below the TLV/TWA of 0.2 mg/m 3• 

Expot11re Proeedures-Eye contact: !lush with water for at least 15 minutes. Skin contact: remove contaminated 
clothing, wash affected areas with soap and water. Inhalation: remove to trash air. Oxygen or artificial 
respiration as needed. Ingestion: Induce vomiting, give oxygen if respiration shallow; swallow act!Yated 
charcoal. 

REACTIVITY DATA 
StaltHlty-Stable. Incompatible with strong oxidizing materials. 

Compatlltillty-Mater:llll: Swells and softens rubber. 

Carao: Group 33 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear protective clothing and seH-cootained breathing apparatus. Remove all ignition sourcea. Ventilate spill 

area if ancloaed. Collect spilled liquid for proper disposition. Use absorbants for small spills: dike spill area for 
large spills. After spill removal, wash down spill site. Material is a serious pollution hazard. 

U • l)lll] occur,, call die National Rapome Cealer, I00-4l4-880l, 

Remarb: t Unavailable 1990 
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COAL TAR NAPHTHA 
Synonymt-Crude solvent coal tar naphtha; Hight 

solvent naphtha; Naphtha 

Formula-MiKture 

Uidled Natto. N11mber ... 

CHRIS Code .. Jg_ 

Boiling Point .. 

F'reedna: Point .. 

___i3=2§Q'C ~•F 
Appearance-Odor-Colorless to pale yellow liquid with a ___ ·c 'F 

benzene-like odor _J'C 
·c 

___12'F 
Specific Grarity-0.B6 lo 0.88 

Chemical Family-Petroleum oils 

Pollution Ca1eaory-USEPA ___ IMO _____a__ 
Applicable Bulk Rq. 46 CFR Subdulpter ....... ~ 

Vapor Preaiare 20'C (68'F) (111•H&l .. 
Reid Vapor Prellllfe (plla) ... 
Vapor Pranre 46"C (115"F) (psla) .. 
Vapor De.tty (Air = t.o) .•... 
Solubility In Water ... 

FIRE & EXPWSION HAZARD DATA 
Gnde-0: Combustible liquid 
Electrk:al Group--D 

General-Flammable. moderate fire risk 

Flub Point ("F) .. 100 to 107 
Flammable Limits.. 0.8 to 6.0% 
Alrtoignltlon Temp. ("F) above 530 
Extlnguilhing AgenU.. Confined area-CO,. dry chemical. Open area-foam. 

___ 'F 

~ 
_Q.13._ 
~ 
_L_ 

Nagllqibla 

Special Fire Proeedures .. Fire parties must wear respiratory protection and rubber boots. In other 
respects, fight like gasoline lire. Cool eKposed tanks with water spray. 

HEALTH HAZARD DATA 
Health Hazard Ratiap 

Unavailable 
Odor Threshold (ppm) 

5 

General-Suspected carcinogen. Main hazard is vapor inhalation. 

PEL;TWA(ppm) 
100 

Symptoms-Dizziness, headache, drowsiness, vomiting, irritated skin, wat8fy eyes. 

Short ExpOSure Tolerance-Unavailable 

TI.V/TWA (ppm) 

100 

Expo5ure Procedures-Vapor-remove victim lo fresh air; ii breathing is difficult, administer oxygen. If breathing 
stops, apply artificial respiration. Skin or eye contact-flush affected areas !or 15 minutes with water. Get 
medical attention 

REACTIVITY DATA 
Stability-Stable. 

Camp•tlblUty-Materi•I: Compatible with steel; certain rubbers and plastics are incompatible. 

Carao: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, plastic coated protective clothing. Wear seH-contained breathing apparatus. 

Approactl from up-wind side. Avoid contact with liquid. Secure ignition sources. Small spills may be flushed away 
with water. 

If a 1pm occur., ull the National Respo119e Cuter, I00-4l4-8801. 

Remark&: r Unavailable 

70 



COTTONSEED OIL 
Sy_,....._ No common synonyms. U■lled Natiom Nlllllber ... 

CHRIS Code .. ___QQJ;_ 

Formubi-Mhrture of C-14 to C-16 fatty acids. 

A.,earanee-Odor-Pale yellow or yellowish-brown to 
dark ruby red; odorless liquid when pure 

BoUl■gPol■t.. ~•c __ •F 
'C 'F 

Frtem1 Point... -o·c ~32"F 
Spedftc GrHlty---0.92 ·c ___ ., 

Vapot' Preaure lO"C (68"F) (mmtlt).. -----2JL_ 
Relll V■,or ~ (plla)..... ___..u_ 

PoU.tloll Cateaory-USEP A ___ IMO _____..ll__ 
Vapw Pre.m-e 46'C (U5"F) (,-fa)... ~ 
Va,or Dealty (Alr "" 1.0). ........................ _,L_ 

AfpUcaJe hlk Rec, 46 CFR S.bcJaaater ........ _..Q_ Sol■biHIJ t. Waler.. Nerlkibte 

FIRE & EXPWSION HAZARD DATA 
Gl'lllle-E: Combustible liquid 
Electrical G.....,_D 

General-SNght fire hazard when exposed to heat or flame. 

P1M11 Poblt ("F) .. 486 (cc) 
Flaaimable Uaitl .. Unavailable 
Aalofpltloll T-p. ("F) .. 650 
Exthlpluln1 Apna ... Ory chemical, foam, or carbon dioxide. 
S,edalFlrePncedurN .. Water may be Ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA ...... -...... Odor nl'flllloN <P,ai) PEL/1WA(Jlpm) TLV/TWA (ppm) 
o, 1, 0 Nooe No"9 "°"" Geaeral-Non-toxic 

s,-~on-to,cic 

Shrt E:1:,--re Tolenace-Non-toxic 

Ex,-are Proeedurm-Non-toxlc. If accideotly splashed into eyes, wash eyes thoroughly with copious amounts 
of water. 

REACTIVITY DATA 
Stability-Stable. 

Campatlblllty-Materiah Usual materials of construction are suitabfe. 

Carao: Group 34 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and face shield. Clean up excess amounts and wash residua away with water. 

Remarb: t Unavailable 
:t Unassigned 

If a .,W OCCIH't, call tlle Natloaal Jl-,oue Ceiller, II00--4:Z4--III02. 
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CREOSOTE COAL TAR 
Synony-- Coal tar creosote; Creosote from coal tar; 

Creosote oil; Dead oil; Heavy oil; Liquid pitch oil; 
Tar oil; Wash oil 

Form11l1-Unavailable 

Appearuice-Odor-Yellowish to daril. green-brown; 
characteristic tarry, aromatic odor 

Speclftc C...tity-1.07 

Cbnalnl F-lly-Hydrocarboo (aromatic) phenol 

PoUutioa C.teaoey-USEPA _..x._ IMO ___A__ 

AppUcable Bllllr. Rea. 46 CFR Subct.pter ....... ____Q.__ 

CHRIS Code .. -=--
Bolllq; Point ......................... -~•c-~•F 

'C "F 
Free:dq Point.. _____j""C ==•F 

·c ---·• 
Vapor Pn.ue lO'C (61"F) c-Ha> .. _.LQ:IL_ 
Reid Vapor Pl'eaure (plia}... --1.l;m_ 
Vapor Preaure 46"C Ol5'F) (pita).. ----I.a'...... 
Vapor l>eMlty <Air .,. 1.0) ...... ............. ---1£....... 
Sol•Wllty la Water.. NMNollfe 

FIRE & EXPLOSION HAZARD DATA 
Grltlr-E: Combustible liquid 
Electrical GrGllp-0 

General-Moderate fire hazard when exposed to heal or flame. 

Flub Point ('Fl. 180 
Flui-ble Limits .. Unavailable 
Autoipltlon Temp. ("F) .. 637 
htlnplllllna A&eflts .. Confined area-CO., dry powder. Open area-loam, water spray. 
Special Fire Procedures .. Provide fire fighters with breathing apparatus. 

frothing. Do not direct water directly into a lire. 
Water or loam may cause 

HEALTH HAZARD DATA 
Health Huard R1tlnp Odor Thrabold (ppm) PEL/IW A {Pflll) TLV/IWA <J,m) 

2. 3, 2 Unavailable UnavaUable Unavailable 
Genenl-Severe neurological disturbances when fumes are inhaled at high concentrations. 

skin and eye irritant. 
MOderataly toxic, 

Symptoms-Difficulty in thinking, sight impairment, difficulty walking in straight line, stammering or stuttering. 

Short Exp0ture Tolerance-Unavailable. 

Expo1w-e Procedurn-lnhalation: Immediately remove victim from contaminated atmosphere. If breathing Is 
interrupted, artificial respiration should be applied immediately. A physician should be called. 

REACTIVITY DATA 
StabiUty-Slable. 

Comp11tlbillty-M1teriaJ: Not corrosive to iron or steel. 

Carao: Group 21 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

Wear rubber gloves, 
ignition sources. 

lh....-b: t Unavailable 
:j: Unassigned 

SPILL OR LEAK PROCEDURE 
lace shield, protective clothing. Have all-pu-poae canister mask available. Secure all 

If 1 ,pill occur-., call lite National RelpOIIM Cenler, I00-434 IIOl, 
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CRESOLS 
(• mixture of orlho, meta wl pn Cl'flOI) 

s,--,..._Crnc,I (2·, 3-, 4-); Craylic acid; Cresylol; UaUed Natiou N_bff_ .............................. ---2QZL 
Hydroxymethy1 benzene; Hydn)xytoluene; 
Methytphenol (2-, 3-, or 4-): OxytoluenH; Tar acids; 
Toluol (o-. m-, p.); Tricrffol 

CHRIS Code ................................................ ____QfiL, 

P-----CH,C.H.OH 

~to-«own liquid; smells Ilka 
"Lyaot" <lllntectant, SWNI, tany 

BoWq Point ......................... ..li§::.W"C .2&::31]"F 
'C 'F 

Freeziaa Point ...................... ~•c 51 tp DS"F 
5,-Hk Grmtr-1.03 to 1.05 ___ 'C ___ 'F 

VllfOI' P--.re lO'C (ll"F) <-Ha) ......... .....2.22...... 
lleW V■pot' Prmwe (Jllla). • ............. ---1Ul3._ 

PaUIJdoa C.....,.-USEPA -.k- IMO __A,_ 
A,.UC.W. lhlk Jtea, 4' CPR~ ....... _.Q_ 

Va,G!' P.......-e ••c (115"F) ()11111) .•..•..•..•. ..JlJl!IL.. v.,... Dealty (Air = • ..,_ .. .....J.ZL_ 
Sohd:IBhy • w.._ ____ 2 H, 

FIRE & EXPLOSION HAZARD DATA 
Graile-E: Combuatible 
"""""'Gnoo--D 

Gneral-Moderata fire hazard when exposed to heat or flame. When heated, toxic vapors are given off. 

FIIIIIIINat<"F) ... 178 to 187 (varies with composition and purity) 
......... Llml .. LEL=1.1% UEL-unavailable 
AuolpltloaT-..rF> ... 1038 to 1195 --........ . ........ CO., dry chemical, foMI, water fog 
s,ectalPlreProeedWN ..... Full body and lftpira1ory protection should be provided. Use water to keep 

fira exp0Nd tanks cool. Use water IPl'AY to dispefse vapors. 

HEALTH HAZARD DATA 
Heallla Huanll a.tbip Odor TlrelileW (Jfm) PEL/IWA (,,_) TI.V/IWA <,,m) 

2, 3, 2 1 lo 5 5/Skln 5/Sldn 

c...1-Slmpected carcinogens. Cauaes severe bums. Poisonous by skin absorption. Odor threshold is about 
the aame as the TLV. ElCP()8ln to potentiaMy dangerous vapor concentration can occur before the product 
can be detected by smell. 

s,-,e, Burning sensation ln tlYoat. nose and eyes. Burning seoation at the site of contact: skin may turn ...... 
Sliort Ea:,-.re Teleraee-Extenstve skin contact may be fatal in a very short time. 

Ea:,..,. ProeeNnl-Vapor: Remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
8)'8 contact rern0Yb COillaii.,at..d Jothing and gently flueh affected area with water fot 15 minutes. Get 
medical acMce or attentiOn. 

REACTIVITY DATA 
Stability-Not dangerously reactive. 

eo.,.tll,iltty-Matertsl: Not considered COITOSIYe to most of the usual materials of construction. 

ear.,; Group 21 of compatibillty chart. 

SPILL OR LEAK PROCEDURE 
Weer ribber gloves, lace sNeld, and protectiyfl clothing. AVOid oontact with the liquk:I. 

navigable wat.- or wtwe 11 may be oontactecl by human beings or animals. 
Do not flush into 

H a .,W accan, call tbe Nsdoul a.,... C.ler, I00-424 IIOl. 
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CROTONALDEHYDE 
s,-1-2-Butenal; trans-2-Butenal; 

Crotenaldehyda; Crotonaldehyde, 
stabilized: Crotonic aldehyde; beta
Methylacrolein; Propylene aldehyde 

Fonn■la--CH,CH = CHCHO 

A,.......ce-Odor-Water white to yellow liquid; 
suffocating tarry odor 

Specltk Gra'ril)'-0.85 

Ckmical F-lly-Aldehyde 

PolluUoa. C.teao,y-USEPA _a._ IMO _a._ 
AppHcUle Blllk Rea, 46 CFR S11bchaptw ....... __Q__ 

United Natlou N11111ber ... 

CHRIS Code .. 

Bolllq Po6nt... 

Frecdq Pelot .. 

Vapor Prellure lO"C (61"F) (mmHI) .... 
Re6d Va,or Pr-..re (plia) ... 
Vapor Pnaure 46"C C115"F) <,,sta> .. 
Vapor De.It}' (Air = 1.0) ... 
Solublllt)' I■ Water .. 

FIRE & EXPWSION HAZARD DATA 
Gnde-C: Flammable liquid 
""""'1Gnop--C 

---1J.il._ 

---=---
__ru·, ___ ., 
---=.1i22"F ___ ., 
----32_ 
_u__ 

-=--____2.il_ 
§light 

Gener-al-At elevated temperatures, polymerization occurs. If the polymerization takes place in a closed 
container, violent rupture is possible. 

F1ub Point ("F) .. 55 
Fl-1111.ble Um.lb. 2.1% to 15.5% 
AutolpldOII Temp, ("F) .. 450 
Edlnp.i1bin1 Apaai .. Alcohol foam, carbon dioxide or dry chemical. 
Speeilll Fttt Proceduns .. Cool hot container surfaces with water. 

HEALTH HAZARD DATA 
Health Huard Ratiap Odor Tbrnbold (ppm) PEL/l'WA (ppm) nvnwA <ppm> 

3, 3, 3 0.13 2 2 
Genen.1-Suspected ca,cinogen. Vapor e:ictremely irritating. Liquid causes severe burns. A lachrymator. 

Syntptoma-VaPOf causes fl'/8 irritation and burning skin irritation at high concentrations, and inhalation results 
in coughing, watering of eyes and burning of nose and lhloat. Liquid causes- severe irritation to eyes and 
skin 

Short li:xpOSure Tolerance-Unavailable. 

Exposure Procedurea-ln case ol skin contact, wash thoroughly with soap and water for at least 15 minutes. In 
case of eye contact !lush with water then obtain medical aid. 

REACTIVITY DATA 
StablUty-May polymerize when mixed with acids or bases. 

CmnpatfbJllty-M■lerial: Compatible with aluminum and stainless steal. 

Carso: Group 19 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with Wquld. Secure 

ignition sources. Cover with sodium bisulflta (NaHSO,). Adel small amount ol water and mix. Scoop up. Wash 
site with soap solution. 

Ir ■ .,m OCC!11r■, call lite N■tloaal Re■poa■e C...ler, 800-4U-880l, 

Remarks: 
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CRUDE OIL 
Sy-,--Coal Oil; Mlnaral oil; Petroleum; Petroleum 

crude oN; Rock oil; Seneca Oil 

CHRIS Code,----

.J.2§L 

___QlL.._ 

BolllqPolnt, ____ ...BcW'C ~•F 
'C "F Afplannce-Odor-Thk:k, heavy liquid, yellow to dark 

reddish-brown Of' black color; distinct tarry odor. F'nlzln& Point... -45'C -50'F 
'C ___ 'F 

Spedftc Gra"rity-0.85 to 0.95 

Cliemical FamHy-Hydrocarbon mixture 

Pollution c.ateaorJ-USEPA ___ IMO ~ 

Vapor Premare 20'C (68"F) (mmHIJ) .. . ....1...m.L 
Reid V•por PreNure (plla) ... ---- -=2J.Q_ 
Vapor Pnuure 46"C (115"F) (plill).. ----2.J.a_ 
Vapo!' Denalty (Air = 1.0)... . ........... .i&m'.1...1. 

Applk:able Blllll Rec- 46 CFR ~ ........ ~ SolllMUty In Water----- Nagllpjble 

FIRE & EXPLOSION HAZARD DATA 
&9de-C or D depending on flash point ---General-When heated to decomposition, it emits toxic fumes. Moderate to severe. 

Flub Point ("F) -50 to +90 
Fwaaaltle IJmll• Unavailable 
Alltolpidoa Temp, ('F) .. Unavailable 
Extiqailllhl& Apata ...... CO., dry chemical. loam, water log. 
Special Fire Procedam ..... TankS exposed to fire should be kept cool with a water spray. Fire lighters 

shOuld wear respiratory protection. 

HEALTH HAZARD DATA 
Heal.di Haard Ratu!p Odor Threlltold (p,m) PEL/l'WA(ppm) TLV /IWA (ppm) 

0, 1, 1 Unavailable Unavailable Unavailable 

General-Liquid causes skin irritation. 

S:,m..-Skln contact; skin irritation and bums. 

Short EJ:poAre To&eruee-Unavallable 

EJ:poeare ~Wipe splNed liquid from skin, remove contaminated clothing, and wash affected areas 
with soap and water. For eye contact, flush with water for 15 minutes while obtaining medical attention. 

REACilVITY DATA 
StabUlty-ChemlcaHy stable. 

c:o.,.dblllty-Materlal: Usual materials of construction are suitable. 

cu.»: Group 33 of compatlblllty Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-P4J'P()se canister mask available. Secure 

ignitioo sources. 

If a apill oa:us, call the National a..,.. Center, 800-424 IIIOl. 

Remarks: 
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CUMENE 
Sy111111)'JIQI-Benzene, 1-methylethyl-: Cumol; lsopropyl 

benzene; (1-Methylethyl)benane; 2-Phenyl propane 

Appearuce-Odor----Colorteas liquid; sharp, penetrating 
aromatic odor 

S,edftc Grnlty-0.86 

Cbentical Family-Aromatic hydrocarbon 

Pollution Catep,ry-USEPA __,Q___ IMO ___JL_ 
Applleal,le Balk Rq. 46 CFR Subdiapter . . ____D._Q_ 

United Nlltlom Number ... 

CHRIS Code .. 

BoHlq; Point .. 

Freea111 Point... 

Vapor Preallre 20'C (68"F) <mmHa) .... 
Reid Vapor Pn-are (p.ta) •..• 

Vapor P-re 46'C (ll!'F) (piUI) .. 

Vapor Deasity Wr = 1,0) ... 
Solubility la Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-O: Combustible liquid 
Electrical Greup-D 

Geaerlll-Vapor forms explosive mixtures with air. 

Flub Point ('F) ... 
F1 ... iaable Umltl .. 
A11tolplti1111 Temp, ("F) .. 

Extingullllln& Aaents .. 
Special Fire Proced.11re:1 .. 

102 (cc) 
0.9 to 6.5% 
795 
COi, dry chemical, foam, water log 
Use water to keep fire-exposed containers cool. 

HEALTH HAZARD DATA 

...1.i1L 

_____.a!lll"F 
"F 

-]4]"F 
___ ·F 

___L_ 
___ll.L_ 
__.l!L_ 
~ 

Neqlieihla 

Health Huard R■tinp 

1, 1, 1 
Odor lbrabold (ppm) 

1.2 
PEL;TW A {ppm) 

50/Skin 
TLV/TWA (ppm) 

50/Skin 

General-Vapor and liquid imtation. 

Symptoms-lmtat1on of nose and throat; drowsiness. 

Short E11.po111re• Toltrance-Occasional short exposure to concentration of 400 ppm probably would not be 
harml11I 

E11.po111re Proced11re1-Vapor-remove victim to fresh air: if breathing stops, apply artificlal respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical ad\11ce or attention. 

REACTIVITY DATA 
Stability-Stable. It can react with oxidizing materials. 

Compatibility-Material: Attacks rubber. 

Carao: Group 32 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have alt.purpose canister mask available. Avoid contact 

with liquid. Secure Ignition sources. Small spills may be washed away with water. 

If I 1pW ocnn, call tbe Natloul R-,.,..e Center, 800-4~2. 

Remub: 
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CYCLOHEXANE 
S,-,-Benzene, hexahydride; Benzene, 

hnahydro-; [HeKBhydrobenzene: Haxametnylane; - ---1.1.4L 

CHRISCode•-------- ...Jlli.!L ,-------, 
F.........CH,,(CH.),CH,, 

~ mobile llquid; aweetl8h 
odor when highly pure, pungent odor otherwl&e. 

s,edftcGn1'ftJ'-0.78 

BoW .. Pomt .. __J.J. 'C ----1ZZ"F 
'C "F ........ ...... ~--- _.J_"C +4'F ___ •c ___ •F 

a...tcaJ. Family-Saturated hydrocarbon 
Viqior Pr-.e :ZO'C (A"F) <mmffa) .. 
Reid Vllpell' ~ (pllaO.) ____ _u__ 

PollidlGa c.teaw-,,-USEPA ___c__ IMO ____&:_ 
A.,alcule lhllk Ilea- 46 CFR S.bdlilpter ........ ~ 

Va,or Pr-.re 46'C (115"P) ( .. ).. _,il_ 
Vllflll' Deuity Wr = 1.6).. -----2.i__ 
SolllbWty Ill Water·----- --~,o~,rn ... ullllb\t_ 

Gnde--C: Flammable Nquid _,.....,_D 
FIRE & EXPLOSION HAZARD DATA 

~When exposed to heat or flame it can react with oxidizing materials. Flashback along vapor trail may 
occur. Vapor may explode If ignited in an ancloHd area. 

Pim Nat ("F).. -4 
"'-alllel.lmfu.. 1.3to8.4% 
Aalvtpldoll T-,. ("Fl.. 500 
~ Aa-1a... Foam, carbon dioxide or dry Chamlcal 
Spedal Fin ~ In unconfined fires, SOiid hOH streams tend to scatter the liquid and spread 

the fire. Use water spray or high pressure fog to cool a burning surface and exclude air to control or 
extinguish fire. 

---1, ,. 2 

HEALTH HAZARD DATA 
Odor 11anlltold (ppa) PEL/IWA (ppm) 

300 300 
TLV/"I'WA(fpm) 

300 

Gmenl-Undffirable effecta may occur from the inhalatiOn of excessive concentratiOns ol cydohexane vapor, 
prolonged or repeated skin contact with liquid, and from liquid contamination of eyes. 

s,...__Dizzlnesa, nausea, vomiting, unconaclousnesa. 

Sliort Ex,-n Toleruee-No chronic effects have been observed to occur in workers exposed to vapor 
concentrations in the range of 600-700 ppm. 

Expcare Proeedarel--11 cyclohexane is splashed into the eyes it shoutd be flushed out immediately with 
oopious amount of water. For over-expoaure by inhalation to high vapor concentrations, remove patient to 
fresh air, administer oxygen therapy or artificial re8piratiorl it necessary. 

REACTIVITY DATA 
stdiWty-Stable. 

CollpldU,Utty-Material: Usual materials of construction are suitable. 

ear.o: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face ahlek:I, protective clothing. Haw all-purpose canister mask available. Secure 

ignition sources. 

If a ... m ocean, call Ille National R-,ow Cater, 900424 810l. 

R-": • Pollution Category C oll-Hke, 33 CFR 151.49. 
•• Vapor PrffSl.l"a: 97.6 mmHg at 25"C. 
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CYCLOHEXANOL 
SyMJD)'IIII-Cyciohexyl alcohol; Hexahydrophenol; 

Hydro,cycyclohexane 
United N■dllll9 N ... ber ___ _ ___._ 

~ 
CHRIS Code .. 

Form.11l1-CH.(CH,J.CHOH 
BoWq Point.... ---1§.1 'C -----..a.22:'F 

Ap,efflUN:r-Odor--Colortess to pale yellow oily liquid: 'C 'F 
camphor-like odor 

Specific G.,.Tity-0.94 

Claemleal F-lly-Alcohol 

Frentna Point.. ~·c ?Z"F= ___ ·c ___ ., 
Vapor Preaare 20"C (68"F) (-1fs).. _1JL_ 
Rrid Vapor er-re (pN) -2..1..._ 

Pollution Cateaary-USEPA ___ IMO ~ 
Vapor P-.-e 46'C (115'P) (,-).. --2.L. 
Va)IOI" De111Hy (Air = 1,0) .......................... ~ 

Applicable Blllk Rea, 4fi CFR Subchapter . . ___..ll_Q_ Solubllity In Water.. $light 

Gnde-E: Combustible liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard. When exposed to heat or flame It can react with oxidizing materials. 

154 {cc) 
Unavailable 
572 
Alcohol loam, carbon dioxide, dry chemical. 

Flab Point ('F) .. 

Flanunalile Llmlb. 
Aatolpition Temp, ('F). 

Es.tiquislu1111 Agentll .. 
Special F1re Procedlll'ft .. Cool exposed tanks with water. Wear self.-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

1, 2, 1 
Odor Threabold (ppm) 

Unavailable 

General-Vapor and liquid irritation. Systemic effects produced. 

PEl./l'W A (ppm) 

50/Skin 
1LV/I'WA (,PIil) 

50/Skin 

Symptom1-Vapor-1rritat1on of mucous membranes, headache. Liquid-ulceration, thickening of skin. 

Short Es.posure Tolel"IJlu-3 to 5 minutes exposure to 100 ppm was objecliOnable, producing nose, eye, and 
throat irritation. 

Exposure Pr1>1:edures-Vapor-remove vicbm to fresh air; ii breathing stops, apply artlficial respiration. Skin Of 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes; 20 to 
30 minutes tor eye contact. Get medical attention. 

REACTIVITY DATA 
StablUty-Stable. 

Compatibility-Material: Usual matenals ol construction are suitable. 

Carao: Group 20 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. 

If a spW lll:Clln, call tlte National Rapoae Center, 800-424-IIOl, 

Remarks: :j: Unassigned 
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CYCLOHEXANONE 
s,._,._ Cyclonexyl ketone; Ketohexamethylene; 

Pirnelic ketone 

,-------, 

U■ited NatloM N■111ber ... 

CHRIS Code .. 

---'-"'-'-

-=-----
Form.la-CHs(CHs),CO 

BoWna Point.. _____.19"C ______aj_3_"F 
•c 'F A~Water-whlte to pale yellow liquid; 

odor reminiscent of peppermint and acetone. Freezia& PohltL---- -j1j'C -24"F 
Spedfk Gnl'fHy-0.95 

___ 'C ___ 'F 

Chemk:11 Faally-Ketone 
Vapor PreMure 20"C (6B'F) imaH&) .. ___i_ 
Rehl Vapor PreMure (pda), _____ ~ 

Pelllatloa c..teeorY-USEPA _____Q__ IMO _.IL_ 
V-,or Pnaure 46'C (115'F) (plla)... _g.m_ 
Va,oT Den.lty (Air = 1.0), ____ ~ 
Sotablllty tn w.._ .. SlkJht Applkule e.tk Rea, 46 CFR S.beu,ter ....... ____Q__ 

FIRE & EXPWSION HAZARD DATA 
Gnlw-0: Combustible liquid. 

"""""'G......-0 

General-Moderate fire hazard, when exposed to heat or flame. 

n. Pobil ("F), ____ _ 
.......... Llal .. , ___ _ 

Airtolpldon T-p. ("F) 
., ______ _ 129 

1.1 to8.1% 
788 
Alcohol loam, dry chemieal, CO. 

Special Fire Procenrea .. wear full protective clothing, self-contained breathing apparatus. 

Healtll Huard RatiDp 
3, 2, 1 

HEALTH HAZARD DATA 
Odor 'l1lrNllold (ppm) PEL/IWA <,pm) 

0.12 25/Skin 

Geaenl.-Vapor inhalation Irritating to roocous membranes. 

nV!TWA (ppm) 
25/Sldn 

~Eye, nose, and throat irritation; narcosis, salivation; depresaion of body temperature, respiratory 
rates, heart rates. 

SJlort Ex,-ire Tolennce-50 ppm for 3 to 5 minutes was uncomfortably Irritating, particularly to the throat 
Definite eye, nose and throat irritation was reported at 75 ppm. 

E:Kpc,aar.i. Pt I • Vapor-remove victim to fresh air; If breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water tor 15 mintues. Get 
medcal advice or attention. 

REACTIVITY DATA 
Stabftlty-Stable. 

CompnfldUty-Materlal: Usual materials Of construction are suitable. WNI attack most paints. 

Carao: Group 18 Of compatiblllty chart 

SPILL OR LEAK PROCEDURE 
It possit,le, wear rubber gloves, face shield, and protective clothing. Sean Ignition sources. Have all-purpose 

canister mask avaMable. Keep unprotected personnel upwind of contaminated area. Flush splll with water. 

If• .,W ocan. Cllll tlle Natloul Dw Ceater, 800424 aol, 
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CYCLOHEXYLAMINE 
~Aminocyclohexane; Cychlohaxanamlne; 

Hexah)'droanMine 

OIRIS Code .. 

Bml ... Pofal... ____ ---1.»•c _m•F 
•c "F ~181iquid: strong 

ammonia-like odor 
Spedllc Gnirit)'-0.865 

._,____ )l"C ~•F 
___ ·c ---·• 

a..iad FamUy-Atlphatic amine 
Vapor Pt...,. 20"C (WF) t..Ha).. ..JU12.... 
Reid VaporPwec,.ta>~--- _i..... 
Vapor Pnaan 46"C (115'11) (,-.)..... Jl.l1L. 

Polllldoa Cllepry-l/SEPA ___ IMO _..iL_ 
Afpllaltle Blllk Rea, 46 CFR S.IN:upter ...... _..Q__ 

Vapor n...hy <Afr = 1.0 J.L. 
Sol■Wllt:J III w_.____ Hth 

Grade-0: Combustible liquid 
Electr:lcal Groua-Q 

FIRE & EXPWSION HAZARD DATA 

Geaeral-Dangerous when exposed to heat or fire; givn off toxic fumes. Fluhback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed apace. 

F1ub Poiat ('F) .... . 
-........i,u.1u .. .. 

90 
Unavailable 
560 
Foam, CO,, dry chemical 

AutotpftiOII Teap. ('F) .... 
Eulqaialdq A.-, ... 
Spedal Plre Proeedum .... wear goggles and 881f..contained breathing apparatua. Cool expoMd tanks 

with water. 

Healdl HUlll'd Ratt.p 
3, 4, 2 

General-Strongly caustic. 

HEALTH HAZARD DATA 
Odor nre,Jiold (Pflll) PEL/TWA C,,.) 

Unavailable 10 
TI.V/IWA C,,.) 

10 

Symptoma-lnhalation of vapors, and skin and eyes contact with liquid wNI cause 88Yel'8 bums. 

Sbort Eli:ponre Tolenmce-Unavailable. Acute exposure cauan nausea, anxiety, app.ehentlOn, llurr8d tPMCl'l, 
pupilary dilafion. 

E:11.PGIUft Proced..-lnQ81tion-do not induce vorriting. Eyes-nu.ti with water tor at INllt 15 mlnuln, get 
medical attention immediately. Skin-remove contaminated clothing and flueh akin with large amounts of 
water. 

REACl"IVITY DATA 
StaMllty-Stable. 

ea.,.tfbWlY-Materlal: Corroalve to copper and ita atloya. 

Carta: Group 7 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Keep people away. w.., ful protective clothing, eelf-contalned brftltllng apparabJI 

and rubber overclothlng. Try to contain. For large apllla claperN Ind tlwh. ~ \gr,ltk)r. ~-

If a -m ocican, caU die Nadoal •- c:e.t.r, IOOU4 1M2 

R....-b: t Unavailable 
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p•CYMENE 
s,-,,-Cymol; Dolcymene: 4-lsopropyt-1-methyl 

benzene; lsopropyltoluene; 4-lsopropyl toluene; 
p.llOP(Opyltoluene: Methylisopropylbenzene; 
1-Methyl-4-iaopropylbenzene: Methyl propyl ...,, . .., 

A~lees liquid; benzene-like odor 

Speclflc: Grarity-0.86 

CMmbl Fudly-Aromatic hydrocarbon 

Pollutlon c.tqory-USEPA --- IMO .......£_ 

UIUled N■U- NaMber ... 

CHRIS Code .. 

BoUl•1 Point .. 

F'nezln& Point .... 

----1ZZ'C 
·c 

-88"C ___ ·c 
Vapor PreN.re 20"C (68"F) {llunH&) .. 
Reid Vapor Pre.are ( .. ) ... 

----2lML 

__ID'F 
'F 

-QO"F 
___ 'F 

____LmL_ 
____LmL_ 
__MlL 

~ 
A,.alcable Blllk R.._ 46 CFR Subcbapter ........ .....D....Q_ 

Vapor PreNUtt 46"C (115'F) (pt.la) .. 

Vapol' Deaslty (Air = 1.0) ... 
Sohabllit, in Waler .. Nagljgjble 

Gnde-D; Combustible liquid 
Eledrical Gl'OII~ 

FIRE & EXPLOSION HAZARD DATA 

General-Slight explosion hazard when in the form of vapor. 

Flub Point ('F) .. 117 
Flam-hie Uml.tl.. 0.7 to 5.6% 
Alltoi&DklOJl T-p. ('F) .. 817 
Extia,ailld., Apntl..... CO,, dry chemical, water fog, foam 
Spec:lal Ftre Procedlll'M .. Fight in the same manner as any Grade D petroleum product lire. Water may 

be ineffective. The vapors of cymene are more toxic than those ol petroleum products. 

Healtb Huard Ratlnp 
0, 1, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) PEUI'WA (ppm) 

Unavailable Unavailable 

General-High vapoJ concentrations are intoxicating. 

S,,.itt-Dizziness, headache, and nausea. The victim may act as if drunk. 

Short ExpoMre Tolerance-Unavailable 

TLV /TWA (ppm) 

Unavailable 

Expollll'e Proceil-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stabillty-Stable. 

CompatlbHlty-Mllterlal: Cymene will cause rubber to swell and soften. 

earao: Group 32 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, faca shield, protective clothing. Have all-purpose canister mask available. Secure Ignition 

'°"""''· 
If a ,,m OCCUJ11, call the N.oon.l R-,oue C.ter, II00-424-8802. 

Ranarkll: • Pollution category Coil-like, 33 CFR 151.49. 

81 



lso-DECALDEHYDE 
Sy_y...._ lsodecaldehyde, mixed Isomers; 

Trimethylheptanols 
UaHed Natioas N--ber------ -----1.... 

CHRIS Code .... 

Fonnula-C,H,.CHO, mixture of isomers 

A~r-Colorless liquid with a pleasant fruity 
BoUln& Poiat.. ____JJZ"C _w'F 

odo, 
"C 'F 

- Pol,~--- -§Q"C ----=lii'F 
Spec:lftc G,ulty-0.83 ___ ·c ---·• 
Chemical F&adly-Aldehyde 

v..- Preallre .zo•c (61"Fl (-Ha).. ~ 
Reid Vapor rr_,. (fu),-_ ____ ...2J1L 

Pollad1111 CateaorY-USEPA ___ IMO ____@_Q_ 
AP,llcable Balk Rea, 46 CFR Subdaapter ...... ---1l...Q... 

Vapor P,_,. 46'C (ll!l"F) (,-.)... _.Q.QO_ 
v..- DeMily lA1r = 1.0>---~ J.B.. 
SohlbHlty 1n Water----- lne91Ubfl 

Grade-E: Combtislible liquid 
Electrical Group-C 

FIRE & EXPLOSION HAZARD DATA 

General-This material 1s more of a health hazard than a fire hazard. 

Flub Point ("F} 

f1amma.ble Limiu 
Autoip.ition Temp. ('F} 

Ei:tinguisbina A~nU. 
Special Fire PTOCNura 

Health Huard R■tlnp 
1.1.1 

185 
Unavailable 
375 
Carbon dioxide, foam and dry chemical 
Cool container surfaces with water. 

HEALTH HAZARD DATA 
Odor lbrabold (ppm) PEL/IWA (ppa) 

Unavailable Unavailable 

General-Vapor 1rntaling to mucous membranes. 

nv /IWA (ppaJ 
Unavailable 

Symptoms-Coughing and sneezing, burning and tearing of eyes, salivation. Signs of Irritation of the mucous 
membranes 

Short E:1.pos11~ Toltl"IUIU-Unavailable 

El.poeure ProeedUJ"m-Strong concentration on the skin will produce burns. Obtain medical treatment. Weaker 
solutions may cause discoloration, rouglening and hardening. Spills oo skin should be washed Immediately 
with soap and water. 

REACTIVJTY DATA 
StalNUty-Stable. 

CompattbUlty-M1terlal: Compatible with aluminum, 1teel, 1talnleu steel; not compatible with galvanized Iron. 

Carao: Group 19 of compatibility chart. 

SPIU OR LEAK PROCEDURE 
Wear rubber gloves, selt--contained breathing apparatus, protective clothing. Avoid contact with liquid. Cover 

spilt with Sodium bisulfite (NaHSOa). Add small amount of water and mbc. Scoop up. Wash sHe with soap 
solution. 

If• ,,m occun, c■11 tJie Nldonal R-,o.e c.1er, I004l4 8801. 

R-■rU! :i: Unassigned 
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lao-DECYL ACRYLATE 

s~ Acrylic acid, laodeeyl ester; lsodecyl 
acrylate; lsodacyl propenoate 

CHRIS Code .. 

_.__ 

Forallla-CH,=CHCOOC,ol-lt, 

Appeuante-Odor-Water white liquid; pungent odOf 

Spedflc Grarity---0.89 

Holli .. Point.. ______m·c ------2;Q"F 
'C "F 

Freedna;Pohll,---- ---=-loo•c -J4§'F ___ ·c ___ ., 

a-.bl FamUy-Acrylate 
Vapor ~ 20'C IA'FJ (-Ht).. ~ 
Rejd Vapor ~re (lllia)... _j,gyt_ 

Poll■tlon c.teaor,-USEPA ___ IMO __A_ 
Vapor ...,_re 46"C (115"F) (plla)... ~ 
Va,or Dellllty (Air = 1.0)... . .............. _JL_ 
Sol■bWty In Water____ Naqliqibla Applkdlle lhilk Rea- 46 CPR 8111,cllapter ..... ~ 

FIRE & EXPWSION HAZARD DATA 
Gnde-E: Combustible liquid 
Electrical Group-□ 

Geaeral-May polymerize to gummy solid. Reaction i8 not violent. 

FlllliPotat("F) .. 
Jllammal,le Linda .. 
Autoipldoll Temp, ("F) .. 

Estinpilllllq Aaen•-·. 
Special Fire ~ .. . 

Healtll Huanl Radnp 
1,1,1 

240 
Unavailable 
Unavallabte 
Foam. dry chemical, CO, 
Water might be ineffective. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor TlaraHJd (ppm) 

Unavanable 
PEL/TWA(,,_J 

Unavailable 

Ge.enl--Liquid causes swelNng and redness after about 10 minutes. 

Sym.ptollll-Skin contact: SwelUng and redness. 

TLV/IWA (ppm) 

Unavailable 

Short E•potlll'e Tolerance-8 hour exposure of rats to concentrated vapors approaching saturation in air was not 
fatal. Inhalation causn mild irritation of nose and throat; vapor mildly irritates eyes. 

Ex,-.re ~V&pOf-remove victim to fresh air. Give artificial respiration H breathing stops. Skin or eye 
contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable ii inhibited. 

C-patlbWty-Material: Will swell and soften certain rubbers and soften and remove certain paints. 

ear.o: Group 14 of cornpatlblllty chart. 

SPILL OR LEAK PROCEDURE 
If possible wear rubber gloves, face shield, and protactive clothing. Have •"-purpose canister mask available. 

Secure Ignition sources. Flush away with water. Do not Hush into confined apace (such as a S8W8f) because of 
the danger of explOsion. 

H a 1plU occun, call the Nllttoul R..,...e c:e.ter, lfl0.-424-IIIOl, 

Reaarb: :t: Unassigned 
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n•DECYL ALCOHOL 
S~Aleohol C-10; Capric alcohol: 1-0ecanol; 

Nonyloa,bi"°' 

CHRIS Olde----~--- ...JlalL "aN leomera" ~ 

BofU .. Pofat _____ _m•c ~•F 
A.,earuce-Odor-Cloness, water white liquid; IIOlK - 'C "F 

Preeslq Poillt---- ==::i•c ::::::::ii•F 
Specific G~flty-0.83 ___ ·c ---·• 

Cbei.icu F..Uy-Alcohol 
VlpOI' Pr-..e 20"C (61°F) <.-Ha> ......... ~ 
Reid Vapor Pr..- (Jib)~---- JI.LOIL. 

Pollutioll Cateso,-y-USEPA ___ IMO ___,L__ 
Vapor rre-re 46"C UIS'F) (pa).. ll...l.4fL. 
Vapor Deal.lty (Ajr ,. I.O __u__ 

Appllcable hlk Rea, 46 CPR S■~ ....... ---12....Q___ SoJ■hrWtJ in Water lneot tte 

FIRE & EXPWSION HAZARD DATA 
G~E; Combustible liquid. 
Eledrlcal Group-D 

General-Moderate hazard, when exposed to heat or flame; can react with oxidizing materials. 

Flab Point ("F). 

Flammable Umlb .. 
Autoipltioa Temp. ("Fl .. 
Extiapilbln1 A,e11ts ..... 
Special Fire Pl"Ocedure1 .. 

Health Huard R■tillp 
0, 0. 0 

180 
Unavailable 
550 
Alcohol foam, carbon dioxide, dry chemical, water spray 
Not pertinent 

HEALTH HAZARD DATA 
Odor nr-old {J,pm) PEL/TWA (,,_, 

Unavailable Unavailable 
n V /1W A (fpla) 

unavailable 
General-Practically non-toxic. Handle as a detergent. Main hazard is liquid contact with eyn. 

Symptonu-Skin and eye contact--<::onsiderable pain and irritation to eyes; akin irritation. 

Short Expoallft Toleraace-Unavailable 

Ex,on~ Procedura-Eye contact-flood gently wtth clean water fOt al lent 15 mlnutN. Skin contact-,.move 
contaminated clothing and wash affected areas with plenty of water. 

REACfIVITY DATA 
Stability-Stable. 

Com,.UbUlty-Malerial: Mild steel is suitable for tanks, pipes, valves. 

Cu-to: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, pro1ectlve clothing. 

If a lpiU occun, all tbe NadNal Rw c..ne.-, I004lt IIOl, 

Ranarb: t Unassigned 
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DIACETONE ALCOHOL 

s,-,-Diacetone; 4-H~-methyl-2-pentona; 
4-Hyclroxy-4--methyl pentanone-2; 
2-Methyl-2-petanol-4-one 

P---CH,COCHsC{CH,)sOH 

~ to light yellow liquid; faint, --Stecfflc Grntty-0.94 

U■ited Natioal Naaber ... 

CHRIS Codi! •. 

Dolli .. Point .. 

freabl&Pol-1: ... 

_____w·c 
___ ·c 

........ ~-c ___ ·c 

...11.iL 

___B§'F 
'F 

-5B"F 
___ 'F 

a..lcal Faally-Ketone/Alcohol (nhibits properties .. _, Vapor~ 2G"C (61"F) (-111)... --1..2_ 
Reid Vapor PreNure (plla)>----- ....2.QZ.... 

Nllldoli C....,.-VSEPA ___ IMO ___JL_ 

----46CFR- ........ ___JL_ 

Viqm Pnaure 46"C (115"F) (pita)... ----2..1._ 
Vapor Dellllty (Air = 1.0) .J.L.. 
SohlbHtty In Water.. f.omplate 

FIRE & EXPWSION HAZARD DATA 
Gnlle-E: Combultiblti liquld --GeaenI-Moderate hazard, when exposed to heat or flame. 

Plah Poial ("F) .. 126 {cc) 
PlaaaablelJaita ....... 1.8 to 6.9% 
~ T•p. C"F> .. 1118 ---- CO,, dry chemical, water fog, alcohol foam 
s,..IPln~-- Fire parties Should be provided with respiratory protection. 

HEALTH HAZARD DATA ................. CMol' nreuow 1,,..1 PEL/TWA (ppm) IlV/TWA(Pflll) 

1, 2, 0 25 50 50 

6-81-lrrttating to 8)'fl and mucous membfanel. Narcotic in high concentratiOn. Experimentally has caused 
anemia and damage to kidney• and liver. 

S,cplcm Burning ol eyes and nasal pasaagea; dizziness, drowainess. 

Sllort Ex,-.re Tot-150 ppm for 30 minutes. 

EqloAN:Ps ' • Vapor--rernove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contamineted clothing and gently flush affected areas with water for 15 minutes. Get 
medlcal advice or attention. 

REACTIVITY DATA 
StuWty-RelatiYely stable. can react with oxidizing materials. 

eo.,.tlblllty-Matertll: DiNolYel or sottena many pluties. 

CU.O: Group 20 of compatlbillty chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
w .. nA:lbel'" gloves. face shlald, protective clothing. Have sH-purpoae canister muk avaUable. 

If a-..01 ocean. CID tbe Nadoul -------- c.ter, I00-424-IIOl. 
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DIBUTYLAMINE 
S,-ny-1-Butanamine, N-butyl-; 

N-Butyl-1-butanamine; di-n-butylamine; 
n-Dibutylamine: di-(n-butyl)amine 

Uafted Natioal NU11ber·------~ 

CHRIS Code .. 

F01-u.Ja-(C.H.).NH 
Bofllq; Pobll .. ____j,9"C __il§"F 

•C "F Ap~lorless liquid: ammonlacal odor. 
........ PGla«----- --:-r,•c ---=io•F ___ •C ___ •F 

Cbemiall Family-Alkyl amines 
Vapor Pre.are lO'C (tl"F) <-Hal-, ~ 
Read Vapor ~ c,,de) ____a.L 
Vlpor rr..are 46"C (115"F) (IIIU) __gJ§,__ 

Pcilullon C..1qory-USEPA ___ IMO~ 
Applk:able Bulk Rq, 46 CFR Subdalpter ....... ___Q__ 

Vapor Dealtty <Air = 1.0>----cc, .JJL 
So111biltty In Water----- AQAJtclehla 

FIRE & EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
EJectrical Group-C 

Geom-al-Toxic oxides of nitrogen may form in fires. Flammable, moderate fire risk. 

f11qb Point ("F) 125 
Flammable Llmib. LEL=1.1% UEL-unavailable 
Autoipitlon Temp. ("F) .. Unavailable 
EJ:tlnguWling Aaentf .. Confined space-CO., dry chemical 
Special Fttt Procech1rn .. Use water to cool fire exposed containers. Water may be Ineffective on fire, 

Wear goggles and sell-contained breathing apparatus. 

HEALTH HAZARD DATA 
Heal.ta Huard Ratlnp Odor Threlho1d (ppm) PEL/TWA(..,.a) TLV /TWA (p,-) 

4, 3, 3 Unavailable Unavailable UnavaNable 

General-Irritation of eyes and respiratory tracts, severe to eyes and moderate to skin after contact of short 
period of ekposure. 

Symptom1-Wat8fing, redness, or burning of eyes, irritation of skin, irritation of mucous membranes. 

Short Ei:poeure Tolerance-Unavailable 

Ei:,osure Procedura-ln case of contact with eyes and skin, immediately flush with plenty of water for at least 
15 minutes. For eyes get medical attention. Remove contaminated clothing and shoes at once. Call a 
doctor. 

REACTIVITY DATA 
St,iblllty-Slable. 

CompatibHlty-M1terlal: cart>on steel, cast iron, aluminum, atalnleu steel, phenollc-Hned eleel, nlckel or tinned 
iron are suitable materials of construction. Do not use copper or copper alloys. 

Carso: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear bulyl rubber gloves, face-shield, all-purpose canister respirator, protective clothtng. Secure ignition 

sources. Cover with sodium bisutfate and clean up. Flush spill with large quantttiea of water. 

If • lplU ocean, caU tbe Natloaal Re.poue c.ter, I00-421 8802. 

Remarb: 
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D1-sac-BUTYLAMINE 
Synony-- No common synonyms. U■lted Nations Nu111ber ... 

CHRIS Code .... _;__ 

Form■la-(CH,,CHCH,CH,,).NH 

Appearuce-Odor-Water white liquid: amine odor 

Spedflc Grulty-0.75 

Botu111 PIN■t .. ~•c .. 2Z2::2IltF ___ •c ___ ·F 

Freedna: Point.... ~-c ~·F ___ •c ___ •F 

Vapor PrNIIU'e 20'C {68"F) {mmff&) .. ----1Z...._ 
Reid Vapor Prailllf'e (p1la)... __j__ Ciendcal FIIIDIJy-Alkyl amines 

Pollution Cateaorf-USEPA ___ IMO __iL_ 
Vapor Preuure 46'C (U!!i"Fl (paja)... ~ 
Vapor Delllity (Air = 1.0)... ~ 
Solubility In Water.. UOIYlilable Applicable Blllk Rea, 46 CFR Subdlaptff ....... ___Q_ 

Gnide-C: Flammable liquid. 
Electrical Group-C 

General-Dangerous fire risk. 

Ftub Poblt ('F) .. 

Flam-hie Umltl .. 
Alltoipltlon Te111p. ("F) .. 

Extinpilldq Atem-
Speclal Plre Procedum .... 

Health Hazard btinp 
3, 3, 0 

FIRE & EXPWSION HAZARD DATA 

75 
Unavailable 
Unavailable 
Confined space: CO,, dry chemical. 
Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor Tltrabold (ppm) PEL/IWA(ppml 

Unavailable Unavailable 
TLV ;TWA {ppm) 

Unavailable 

General-Irritation of eyes and respiratory tracts, severe to eyes moderate to skin after contact of short period 
of time. 

SymptOD11-lrritation of eyes, skin, and mucous membranes. 

Short Exposure Toler....:e-Unavailable 

EI~ Proceda~lush eyes and skin with water for 15 minutes. Remove contaminated clothing and flush 
underlying area with water. Gall a doctor as soon as possible. 

REACTIVITY DATA 
Stabutty-Stable. 

Compatfbllity-Materilll: Garbon steel, aluminum, stainless steel, nickel, tinned iron, and phenolic-lined steel 
are suitable materials of construction. Do not use copper or copper alloys, zinc, or galvanized steel. 

Carao: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, face-shield or alt-purpose canister respirator, protective clothing. Secure ignition 

sources. Cover with sodium bisulfate and Clean up. Flush spill with large quantities of water. 

If a 1pm occun, call the National RelfKIIIM Center, 800-424-8801. 

Re-■rb: II No Determination 
t Unavailable 
t Unassigned 
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o-DICHLOROBENZENE 
s,-,.--Benzene. 1,2-dlchloro-; 

1,2.Dichlorobenzene; o-Oichlorot>enzol; 
Dow\henn E; Orthodichlorobenzene 

U■lted NatlNI N--·----- ....1liL 

CHRIS""------ ..... ...lllKL 

Fonnala-C.H.Cl, Bo0"8 ....,. ____ ---1lJ•C ----.JAZ"F 
~ea liquid; pleasant aromatic - "C "F 

- ... _, ____ ~•C ---=--•F 
Spedtk GrnHy-1.30 ___ ·c ---·• 

Oeak:11 Famfly-Haloganated compound 
Vapor Pr-,e JO"C (WF) {-.ffs) ........ ........,l.._ 
Rdd VllfOI' Pr-.e fJl(a) __.2J2L_ 

Pollldloa C.taeor,-USEPA _.L. IMO ___J__ 
VlpOJ' ~ 46"C (115"F) (pda).... ....JlJ._ 

Ai.liable BaUr: R., 46 CFll Sabdlapter ........ ____Q_ 
V-,or n..11)' Wr .., 1.0,,._ ___ -cc JJ1L 
Sol■WlltJ ta w ..... ____ Nlllilf'btt 

FIRE .t EXPLOSION HAZARD DATA 
Gnde-E: Combustible liquid 
IDktrical GnNi,-0 

General-Dangerous. When heated to decompolitlon, emltl highly toxic chlorlde fumea. 

151 
2to 9% 
1198 
Water spray. dry Chemieel, CO.. foam. 

~ Pehat ('P) .. 

P1aaultklJaltl ..... 
A111otpttloll Ttmp. ("F) .. 

EJ:tblpiaiaa; A ... m ... 
Special Fire Proeedllre. .. Wear full protective clothing and Nlf-contalned breathing apparatua. 

Healtll Huard Rat!• 
2, 1, 1 

HEALTH HAZARD DATA 
Odor nredtoid C,,.) PEVIWA C,,.l 

• 50 

Ge..eral-Vapor inhalation C&U8e5 moderate local Irritation ol nose and airway. 

SJ•pto--Drowsiness, unsteadiness, eye initatioo, difficulty in breathing. 

Aort EJ:po1ure Tol~Painful to some at 60-100 ppm tor more than a law minutes. 

nvnwA<n-> 
50/Skln 

E1:,o111n Pnie:M.,_Vapor--remove victim to fresh u; If breathing stops, apply arttficial respl,-ation. Skin or 
eye contact-remove contaminated clothing and gently flush affected areu with water for 15 minU1et.. Get 
medieal advice or attention. 

REACTIVITY DATA 
StuJUl)-Stable. 

c:-,.dWJHy-Matertal: Moat nbbert ara not compatible. 

Cu-to; Group 36 Of compatibility chart. 

SPILL OR LEAK PROCEDURE 
If poaeib19, wear butyl n.bber glovfl, Nlf-contalned breathing ~tua. protective CIOlhlng. If p()l/lll:)MI, 

ablorb or mlX wlttt vermiculite, IOdlum blclrbonate or Nnd. Thlt may be packaged In cardboard cartonl and 
burned In an open pil WUh site thoroughly with ttrong soap tolutlon. 
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DICHLORODIFLUOROMETHANE 
sy-)'1111-0ifloorodichloromathane; F 12; Freon 12; 

Halon 122: Methane, dichlorodifluoro-; Propellant 
12; Refrigerant 12; Ucon 12 

Form11l1-CCl,F, 

Appearanee-Oclor-Colorless. odorless gas or liquid. 

Speciftc Gravtty-1.35 at 1 s·c (a liquid) 

Chemical Family-Halogenated hydrocarbon 

Pollution C.teaory-USEPA _____Q__ IMO _____gn_ 
Appllc1ble Bulk Rea, 46 CFR Subclupter. ___Q__ 

United Natlone Number ... 

CHRIS Code .. , 

Freezin1 Point .. 

Vapor Prea.re 20'C (68"F) (mmffa) .. 
Reid Vapor Prelaure Cpiila) ... 
Vapor Pre.ure 46'C (llS'F) (psia) .. 
Vapor Density (A.Jr = 1.0) ..... 
Solubility In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable 
Electrical Group-Unassigneo 

General-Does not burn. To)dc fumes emrtted when heated to decomposition. 

Fluh Point c'F:l ................... None 
Flammable Limits.. None 
Autoipition Temp. None 
E1tting11ishing Agents None 

__Q!,f_ 

_____1li_ 
_w_ 
J..1L 

Insoluble 

Special Fire Proeedul'e!II When heated to decomposition temperature, it emits highly toxic fumes of 
phosgene and fluorides. Fire fighters must wear self-contained breathing apparatus and full protective 
clothing. Cool tanks eKposed to fire with continuous water spray. 

Heal1b Hazard Ra11ngs 
0, o. 1 

HEALTH HAZARD DATA 
Odor Tbrnbold (ppm) 

Unavailable 
PEL/TWA (ppm) 

1000 
nvrrwA (ppml 

1000 
~nen.I-LIGUld may cause skin or eye injury similar to frostbite. Vapor not toxic but breathing It may cause 

unconsciousness without warning because of lack of o,cygen. 

Symp1oms-DrowsIness with or without nausea. 

Short Expoa11re Tolerancl.'-Human e)(posure to 100,000 ppm for a few minutes produces unconsciousness. 

Expo1111re Proced11res-Remove victim to fresh air; if he stops breathing, apply artificial respiration. If the liquid 
has spilled onto the skin, points of contact may be frostbitten: handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
S1abillty-Stable. 

Compatiblllty-M11erW: Noncorrosive. 

Carao: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If a 1plll occ11n, call 1M National Re■poDR Cen1er, 800-42'-IIOl. 

Remarb: • Vapor Pressure: 3800 mmHg at 16.5'. 
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111•DICHLOROETHANE 
S,,.0.,-Asymmetrical Oichloroathane; Chlorinated 

hydrochloric ether, Ethane, 1,1-dic:hloro-; 
Ethylidene Chloride: Ethylldene 
dichloride; 1, t -Ethylldene dlchlOride 

~-Col0r1ess oily liquid; chloroform-like -S,-lftc Grn:lty-1.18 

United Natlou Nu•ber ... 

CHRIS Code ..... 

BoHlna Pohlt .... . 

Freezln1 Point .. . 

....mL 

---=---
~•C ~•F 

'C 'F 
-97"C -----:-1,ij•F •c ___ ., 

C'Matal F..U,-Halogenated compound 
V11pOr Prellw-e lO'C (68'F) <mmHa).. ---1li..... 
Retd Va,or PreNare (plia)... ~ 

PoU.UO. Calepy-USEPA ~ IMO ___a_ 
Vapor ~re 46'C (U!l'F) (pak)... -i.L 

Applicdrle Wk Rea, 46 CFR Suldapter ....... _.a_ 
Vapor Deuty (Ajr = 1.0).... . ................. _ML 
Solubility la water .. N19Heible 

Gnde-C: Flammable liquid --- FIRE It EXPWSION HAZARD DATA 

Ge.ral-Wheli heated, toxic and highly flammable vapors are given off. 

Flab Point ("F) .... 17 
J1lamaable Umta.. 6 to 16% 
AlltoJpHIO!l Temp. ("F) .. .. 856 
Extlapfalq Apats... Dry Chemical, foam, COt 
S,edal Fire Proeedurel .. .. Water may be ineffective on tire. Keep exposed tanks cool with water sp,ay. 

Provide fire fighters with protective clothing and self-contained breathing apparatus. 

HEALTH HAZARD DATA 
H..ath Huard Rathip 

1, 1, 2 
OdOTn.-.old(ppml 

Unavailable 
Geun.1-Vapor irritating. liqukl slightly irritating. 

PEL/fWA (ppm) 
1()0 

S~Vapor causes eye irritation, dizziness, intoxication. liquid causes slight irritation. 

Short hpo111n Tolerance-4000 ppm in 30 minutes. 

TL V /I'W A (ppm) 
200 

~ Prot.edune-Remove victim to fresh air, If breathing stops, apply artificial respiration. Skin or eye 
contact-flush areas immediately with water tor 15 minutes. 

JIEACI'IVITY DATA 
StUUlty-Generally stable, but decomposes when heated forming toxic and flammable vapors. Incompatible 

with strong oxidizers and caustics. 

CompatfMHty-Material: Usual materials ol construction are suitable. 

Carao: Group 36 ol oompatibllity chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, lace shield, goggles, respiratory protection. Secure ignition sources. Water spray 

may be used to flush spills away. 

If a spllJ occurs. call die NaUoul JletpOQe Cuter, 800-4l4-880l, 

Remarks: This compound is a teratogen: 1,2-Dichloroethane is a S1Jspected carcinogen. 
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212'-DICHLOROETHYL ETHER 
Sy_,,.._ Chlorex; Chloroathyl ether: 

bis(2-Chloroethyl) ether, bis-beta-Chloroethy1 ether: 

Umled Natt- N__., _____ _ ...lilL 

OCEE; 2,2'-Dichlorodlethyl ether; Oichloroether: 
Oichloroethyl ether; beta, beta'-Dichloroethyl ether, 
sym-Dichtoroethyl ether; Oichloroethyl oxide: 
Ethane, 1, 1'-oxybis[2-chloro-; 1, 1 '-oxybls[2-chloro-: 
1, 1 '.Qxybis[2-chloroethane) 

Formula-CICH,CH,OCH,CH,CI 
Appearance-Odor-Colorless liquid; chloroform-like odor 

Speclftc GraTity-1.22 

CHRIS Cecle .. 

~•C ____JU'F 
"C 'F 

Freed■& PoW<----- -SO"C -'8'F 
___ 'C ___ •F 

Chelldcal Family-Ether 
Vapor p.,_,. we <A'F> lmaHa) .......... ---1.2....... 
Rad Vapor Pr-.re (Jllla>U.---- -1-

Pollutioll Cateaory-USEPA ___A__ IMO _____e___ 
App]kab~ Bulk Rea. 46 CFR Subclupter .. . ... _____Q__ 

Vapor PreN1are 46'C (115"F) (,.ti) ............. _Q.2!_ 
Vapor ne.lty <Ab' = 1,0 ___A.L_ 
Sol■billty ill Water_____ NteMeM:,lt 

Grltde-0: Combustible liquid 
Electrical Group-C 

FIRE & EXPLOSION HAZARD DATA 

General-When heated to decomposition, it emits highly toxic fumes: ii reacts with water Of slNm to evolve 
toxic or corrosive fumes. 

Flub Point ("F). 

Flammable Limits .. 
Auloip.ition Temp. ('F) . 

Elltinplthin& Aaenta .. 
Special Fire Procedura .. 

Health Haurt Ratings 
3, 2, 3 

131 (cc) 
Unavailable . .. 
Foam, CO,, dry chemical 
Wear full PfOtective clothing and respiratory protection. 

HEALTH HAZARD DATA 
Odor nre.hold (ppm) 

Unavailable 
PEL/TWA<,p.J 

5/Skln 
TI.V/TWAC.,.) 

5/Skln 

General-Vapor is irritant to mucolSS membranes of eyes and nose. It affects kidneys and liver in varying 
degrees, and is a mild narcotic. 

Sympto11U1-Nausea, irritation of eyes and nose. 

Sbort Expo11ure Toleruce-500-1000 ppm causes severe irritation of the eyes and nose after brief expoaura. 
1 00 ppm produces slight nausea and irritation. 

Expoaure Procedures-Remove victim to fresh air. Skin or eye contact-remove contaminated clothing and 
gently flush affected areas with water !or 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stablllty-Stable until heated to decomposition. Will react with water or steam, and can react vigorously with 

oxidizing materials. 

Compatfbillty-M■terial: Unavailable. 

Carao: Group 41 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Weat rubber gloves, large heavy face shield, sell-contained breathing apparatus. Secure ignition sources. 

Flush with large quantities of water. 

If 11pm OCCIIN, ea1J tbe N■donal Re■pome Center, I00-4l4--II02, 

Rem■rlul: t Unavailable 
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212'-DICHLOROISOPROPYL ETHER 
Syaoaynq- bis(2-Chloroi80pf0pYl}8ther; 

Dlchloroisopropyl ether; Ether, 
bis(2-chloro-1-methylethyl): Propane, 
2,2'-oxybis[2-chloro 

Formula-(CICH,C(CH,JH).O 

A~Odor-colortess liquid 

S,edftc Graflty-1. 1 1 

United Nat:IOQ Nwnber ... 

CHRIS Code ..... 

BoWa1 PoJ11t ..... 

Fremaa: Point .. 

.J!!.L. 

_____JJZ"C ____ag·F 
'C "F 

--=i7•c ---=:m•F 
'C ___ 'F 

ClieJnk:a.l FamJly-Ethers 
Vapor p,,_re zo•c <68'FJ 1-HI) ..... _Jl.liL. 
Reid Vapor Preaure (plla)... _____!__ 
Vapor Preuure 46i"C (115"F) (Jllla) ........... ~ 

Polludcm Cateac,ry-USEPA ____.L. IMO ----k..__ Vapor Den.tty (AJr = 1,0)... J.!!2_ 
Applbble BuJk Rea, 46 CFR Subdiapter ....... ---2..._ Solubility In Water.. §light 

Gnde-E: Combustible liquid 
Electrical Group-NA 

FIRE & EXPWSION HAZARD DATA 

General-Liberates hydrogen chloride vapors when combustloo occurs. 

185 
Unavailable 
Unavailable 
Water, loam, COa, cky chemical 

Flub Point ("F) .. 
lllammal,le Umlb .. 
AutoipltJOD Temp. ("F) .. 

Ertl11lllbltln1 Ar,enll ... · 
Special Fire Procedures .. Water to blanket lire. Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Hazard Ratlnp 

Unavailable 
Odor Thrubold (ppm) 

0.32 mg/I 

General-Skin and eye irl'1tation by dtrecl contact. 

PEL/IWA (ppm) 
Unavailable 

Sympto1111-$trong respiratory tract irritation and damage to liver and kidneys. 

Short bpo11ure Tolerance-The lower lethal concentratioo for rats in 5 hours was 700 ppm. 

1LV/l'WA(.,,_) 
Unavailable 

hponre Ptocc4wes-Remove immediately to fresh air. Administer artlfIcial respiration or oxygen as necessary. 
For ingestion, provide immediate hospitaUzalion. 

REACTIVITY DATA 
StablUty-Stable. Reacts with oxidizing materials. 

Compatibility-Material: Incompatible with aluminum, copper, epoxy coatings. 

Carao: Group 36 Of compatlbtlity chart. 

SPILL OR LEAK PROCEDURE 
Wear self-containing breathing apparattis, full protective clothing and rubber gloves. 

If a ,pill occ:un, cal.I tbe National Rel)IOQe Center, 1101~124 8110l, 

Rt1111arlu:: t Unavailable 
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DICHLOROMETHANE 
S,-,-Methylene bichloride; Methylene chloride; 

Methylene dichloride 
Ullited Nat'- N .. ber ______ ...HiL. 

Fwmala-CH.CI. 

~orleu liquid with a 
chloroform-like Odor 

SJ,edtk Grfflty-1.34 

CHRIS Code .. 

BolliDa P°'Dt .. 

Freed .. Potat, ___ _ 

~-c ----11li"F 
·c ___ ., 

-•z-c ---=.lia"F ___ ·c _ __ •F 

a-deal Family-Halogenated hydrocarbons 
VllfOI' Preaure lO"C (61"F) (-HI).. ....JS..... 
Rew! VllfOJ' PreNlan (pm)... ~ 

Polllld1111 C.tepy-USEPA --- IMO _Q._ 
AP,licule Balk Res, 46 CFR S11bclll.pter ....... __Q__ 

Vapor Preaure "6"C (115"F) (pm)... .....1U_ 
Vapor DeMlty (All' = 1.0,,__ ____ _.JJL_ 
Solulrillty la Water J 3% 

FIRE & EXPWSION HAZARD DATA 
Gnde-Non-flammable 
Electrical Groap--D 

Gaieral-No flash point by conventional methods, but loons flammable vapor-air mixturn at 212'F and higher. 
EvOlves phosgene, a poiSOnoua gas, and hydrogen chloride gas when heated. 

Flm Point ("Fl .. None 
Flanuuble Ualtl .. 12 to 19% 
A11tolpldoa T-p. ("F) .. 1033 
Ell:ti11111lllllq Apats ... Water, foam. dry chemical CO. 
Special Fire Procedares ............... Wear self-contained breathing apparatus. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Huard Ratiap Odor Thraltold (ppm) PEL/l'WA (,PIil) nV/lWA(.,_J 

2, 1, 2 214 Unavailable 50 
Ge.eral-Su&pected carcinogen. Vapol' causes anesthetic effects at high concentrationa. Liquid cauNI akin and 

eye irritation. Prolonged °' repeated skin contact may cause defatting of the skin and may produce 
dermatiti& from daily contact. 

s,..,._Ughtheadedness, mental confusion, nausea, vomiting and headache. 

Sltort Espolllft Tolerance-Not well established, possibly in the range ol 10,000 to 20,000 ppm by volume In U. 
However, incoordination, dizziness and slight nausea begin after a haH-hour axpoSIXe to approximately 1000 
ppm. 

EllpofW'e ~Ive artificial reapiration if breathing has stopped. If the eyes are involved, flush and then 
irrigate with large amounts of water !or at least 15 minutes. II Ingestion has occurred, obtain medical 
attention. 

REACTIVITY DATA 
Stability-Stable: but contact with open flame causes decomposition. 

eo.,.tibfUty-Malerlal: Corrosive to aluminum and magnesium; corrosive to steal when wet. 

Carso: Group 36 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If a _.., --, eaJI Ille Nadoul R-,aaaa c:e.ter, 800-424 1182. -
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2,4-DICHLOROPHENOL 
Synonyms-Chlofophenols, liquid: Dlchlorophenol; 

Phenol, 2,4-dichloro-

FOJ'lllula-Ca~Cl,OH 

United Nations Number ... 

CHRIS Code .. -=----
Bollln11 Point.. _____2!!i'C ~•F 

Appeuaace-Odor-White to tan solid needles: colorless 
liquid; strong medlcinal odor 

'C 'F 
Freez.1111 Point.. ____!2'C ~•F 

Speclftc GraTity-1.4 at 140'F (liquid) ___ 'C ___ 'F 
1.4 at 59'F (solid) 

OltlnicaJ Family-Phenols 
Vapor Preuure 20'C (68'F) (mmHa) ... _QJ_Q_ 
Reid Vapor Pre.are (pala)... __i_ 

Pollutfoa Cr,tqory-USEPA __a_ IMO ___A__ 
AppllcuJe 8111k Rq. 46 CFR Subebapter ...... __Q__ 

Vapor Preaure 46'C (ll!l'F) (pelr,).. _L_ 
Vapor Delllky (Air = 1,0)... __j.L 
Soll1blllty In Water.. 4 5 Q(I 

FIRE & EXPLOSION HAZARD DATA 
Grtlde-E: Combustible liquid 
Electrlca) Gro.p-0 

Ge9enl-Slight fire hazard when exposed to heat OI' flame. May decompose in a fire, releasing toxic products 
including hydrogen chloride. 

Flub Pohit ("F) •. 237 
Flanunule Limits .. Unavailable 
Auhnpjtlon Temp. ('F) .. Unavailable 
~ffa,ullbln1 Aaenh. Water log, alcohol foam, carbOn dioxide, dry chemical. 
Special Fire ProcedW111 .. Water and foam may cause frothing. 

HEALTH HAZARD DATA 
Healtll Huard Ratlnp Odor Thrahold (Jlpm) PEL;TWA(Jlpm) nvnwA(ppm) 

Unavailable 0.02 Unavailable Unavailable 
General-Will irritate skin and bum eyes on short exposure. Possibility of thermal burns from hot liquid. 

Symptom■-lrritation, burning, nausea, vomiting, diarrhea, hyperactivity, and/or convulsions. 

Short Expo■w'e Tolerance-Inhalation: Oust and vapor toxic; 15 ppm very irritating. 

Expoaure Proced11ra-Get medical attention. Inhalation: Remove to fresh air, rest, mouth to mouth resuscitation 
or oxygen if needed. Ingestion: Do not Induce vomiting. Give large amounts of milk or water. Skin: Wash 
with water for 15 to 30 minutes. Eyes: Flush with water for at least 30 minutes. 

REACTIVITY DATA 
Stability-Stable below 20o·c. Reacts with acids and caustic and alkali solutions. 

CompatlbHlty-Materlal: Rapidly corrOdes aluminum, slowly corrodes zinc, tin, brass, bronze, copper. u .. 
stainless OI' mild steel with nitrogen pad (to keep dry). Linings are generally unsuitable. 

C&rao: Group 21 of the compatibility chart. 

SPILL OR LEAK PROCEDURE 
AvOid contact, wear goggles, body covering clothing including rubber or neoprene gloves, gauntlets, and 

boots. Use self-contained breathing apparatus. For solid spills prevent entry into sewers or natural waterways; 
shovel Into clean dry containers. For liquid spills, dike and let freeze, shovel into dry containers. Do not use 
water. Material is a serious pollution hazard. 

If ■ ■pill occun, call die National Re■poaM Center, 800-424--880:Z. 

Rem■rb: t Unavailable .... 
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1,2·DICHLOROPROPANE 
5)'81111JJU- Dichloropropane; Propane, 1,2-dichloro-; 

Propylene chloride; Propylene dichloride 
UnJted N■t1o1111 Namber ... 

CHRIS Code .. 

Formula-CH1CHCICH1CI 

~---Colorleas liquid: sweetish, 
eow., ,.,,. .... __j§"C __.!Qa"F 

chloroform-like odor 
Specific Gra-tlt,-1.16 

'C "F 
Freeztna Point.... -8Q'C ---=ili•F 

___ ·c ---·• 

ci.e.at Family-Halogenated hydrocarbons 

Pollution Catepry-USEPA ______c__ IMO _____a__ 

Vapor Pre.are lO'C (61'Fl (mmH&) .. ~ 
Reid Vapor Pl'eNllre (Jlia)~----- ....J.i_ 
Vapor Pre.ure 46'C (lt!l"F) (1111U1).. ----2.L-
Vapor Deulty (Air = 1.0)... . .......... ~ 

Appllcal,le B■lk Rea, 46 CFR Subdi■pter ........ __Q__ SoluWllty in Water.. $1ighl 

FIRE & EXPLOSION HAZARD DATA 
Gnde-C: Flammable liquid 
Electrical Groui-D 

Gneral-Both the liquid and vapor, on contact with a hot surface 01' a naked flame, decompose to form 
phosgene, an elCtremely poisonous 9&S. Highly toxic hydrogen chloride gas is a combustion product. 

65 
3.4 to 14.5% 
1035 
CCh, dry chemical, foam, water fog 

Fluh Polnl ("Fl 
Flammablf Limit. 
Autolp.ition Temp. ("F) 

Ei:ttnpl1blng Aaentt. 
Special Fire Proeffure. .. Keep exposed tanks cool with water spray. Provide body and respiratory 

protection for fire parties. 

Health Huard Ratinp 
1, 1, 3 

HEALTH HAZARD DATA 
OdOI" Tbretllold (ppm) 

unavailable 
PEL/TWA (ppm) 

75 
TLV ;TWA (ppm) 

75 
Gfflend-Skin contact can cause dermatitis. Vapor inhalation causes !atty degeneration of the liveJ and kidneys. 

Syinptoms-Headache, w!'akness, nausea, dizziness. Skin contact may cause dermatitis. 

Short Exp01ure Tolerance-Short-tarm peak exposures of workmen to 400 to 500 ppm were tolarated without 
apparent ill effects. 

Expo1ure Proced-Vapor-remove victm to fresh air; If breathin.iJ stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected are.as with water for 15 minute■. Get 
medical advice or attention. Symptoms may be delayed several days or longer. 

REACTIVITY DATA 
Stal!Ulty-Generatly stable. Can react vigorously with oxidizing materials. 

CompattbuttJ-Materlal: Corrodes akJmlrum. 

Cuao: Group 36 of compatibillty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and protective clothing. Avoid contact with liquid. Secure ignition sources. 

If••-'" o«11n, cal] the N1tloul Rapoue Center, 800-424-8802 . ........ , 

95 



113-DICHLOROPROPENE 
s,-,----•lflha-Chloroallyl chloride; 

gamma-Chloroal¥ chloride; DlchJoropropene; 
1,3-0ic:hlOropl ap,-ne; •lpha, 
gamma-Dlchloropropylana: 1-Propena, 1,3-dichloro-; 

T•-

United NlltloM N .. Nf' .. _____ ~ 

CHRIS Code .. 

F---OCH. = CHCH.CI 
BoWq Potm ~•C ---2.lj"F 

App u Odo White or yellow liquid; sweet 'C "F 

........... -s,edftt Gnrit,-1.23 
............. ,._____ -§O"C -78"F 

___ 'C ___ 'F 

Cbemlcal Fudly-5ubatituted allyll 
VllfCR' Pr....-. 20"C (A"F) (mmffa) ...... ____j.QL_ 
Reid Va,or P,-e 1,-,._ ____ __JJL,_ 

Polhdloa c.m.,,,--USEPA ____L_ IMO ____L_ 
Va,or ~ 46'C (115"Fl (,-a) ............ ~ 
V-,or De.lc, (Air• 1.0) ____ ~ 

A,,ue.¥ta.Jk .... 46CFR~ ...... _.Q__ SotabllltJ In Water_____ Q 1% 

Gnda-D: Combustible liquid 

-""'-" 

FIRE & EXPWSION HAZARD DATA 

6-al--Combustion produces toxic vapors 01 hydrogen chlOride, phosgene, and cart>on monoxide. Fire may 
cauu violent rupture of tank. 

ftalll Potat ("F) _____ 95 

PlammaWe u..111... 5.3 to 14.5% 
A■lolpltioa T-,, ('F) .. Unavallable 
~-~ CO., dry chemlcal, foam, water fog 
S,-:tal Fire Procedllm ........ .. Fire parti88 must wear full respiratory protection and, where danger of Skin 

contact exists, full body protection aa well. 

H-1111 Huard Radnp 
2, 2, 3 

HEALTH HAZARD DATA 
Odor nr.hold (Nl!D) PEL/IWA (Pflll) 

1 to 3 1/Skin 
TLV/'fWA (ppm) 

1/Skin 

Geaeral-Suspected carcinogen. Liquid la severely irritating to eyes. Vapor is a severe irritant. 

S~listers and bums when In contact with akin. Breathing the vapors causes initatlon to noee and .,. .. 
Sllort Espolllft Toleruce-Unavallable. However, it 8houkl be noted that the commercial product is a mixture of 

laorners. The physical propertlu win vary somewhat depending upon the proportion ol each Isomer present 
The mixture should be handled in the same manner u a Class B poison. 

l:KfCIIIINI Pnieeduw-Vapor---ramove victim to fresh air; II breathing stops, apply artilicial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with watef tor 15 minutea. Get 
medical adYice or attention. 

REACTIVITY DATA 
StabW.ty-Stabla. 

Coa,adbftlty-Malfflal: WIii cause COff08ion of atNI if wet or at elevated temperat!XeS; also attacks aluminum 
ond..-. 

Carao: Group 15 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glovea, aelf-contalned breathing apparatus, protective clothing. Avoid contact with liquid. Secure 

Ignition sourcn. 

If a -n, ocan,, call die Nadoal Dw Cenm, I004l4 11102. 
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DICYLOPENTADIENE 
S,-,,--Cyclopantadlena; 1 ,3-Cyclopentadiene; 

1,3-Cyclopentadlene dimer; Oicy: 3a, 4, 7, 7a-; 
Dicyclo-1 ,4-pentadiene; 
Tetrehydro-4, 7-methanoindene 

Formllla-C,0 H,2 

Apparuce-Odor-Coorless crystals or molten liquid; 
camphor-like odor 

Spedftc Gnrity-0.98 

Olemkal Family-Olefin 

United Natioat N•mber ... 

CHRIS Code .. 

Bellin& Polllt ... 

Frffz:1111 Potnt .. 

__j_§§'C 
·c 

___j,j'C ___ ·c 
Vapor Preaun m·c (68'F> CmmH&) .. 
Rekl Vapor Preaure (pail) ... 

___l1f'I..._ 

----3,'11'F 
'F 

___iJ'F 
___ 'F 

-1.L_ 
_2.JL 
~ 
~ PGltutloa Catepry-USEPA --- IMO ______a__ 

Applkdlle &.llr. Rea. 46 CFR S11bcliapter . . ... ____Q._Q_ 

Vapor Preuure 4'"C (115'F) (pail) .... 
Vapor Dem.lty <Air = 1.0) ..• 
SoluMllly In Water .. IDIAIYbJ@ 

FIRE & EXPLOSION HAZARD DATA 
Grade-0: Combusbble 
Elteetriad Group--C 

General-Keep away from heat, sparks and lire. 

Flub Point ('F) 

Flanunable Limlb 
Aatolpldon Temp. ('Fl 
E1:tiquilbln1 A~nlll ................. . 

so to 100 
0.8 to 6.3% 
above 500 
Foam, carbon dioxide, dfy chemical, water spray 

Special Fire PTOttdurea .. Water may be ineffective. Keep expoaed tanks cool with water spray. 

Health Huard Ratlnp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor Threshold (ppm) PEL/IW A (ppm,) 

leas than 0.003 5 
nv/IWA (ppm) 

5 

Goenl.-Liquid causes skin and eye irritation. Avoid prolonged or repeated breathing of vapor. Possibility of 
thermal burns from hot liquid. 

Symptonui-lnhalation-dizziness, drowsiness. Skin contact-dermatitis following prolonged contact. 

Sllort E:1.po111re Toler-.nce-1 ppm caused slight eye and throat irritation after 7 minutes. Eye irritation resulted 
after 10 minutes at 5.5 ppm. 

E:1.po11lre Procedura-Vapor-remove victim to fresh air; if breathing stops, apply artif,c:ial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StabWty-Stable. 

Compatiblllty-M1terta1: Usual materials of construction are suitable. 

CllrlO: Group 30 compatlbillty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask availabe. Secure ignition 

'°"""''· 
If a .,i11 oecun, call the National RNpOMe Centff, 800-4l4-8802. 
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DIESEL OIL 
s,-,--01ne1 fuel; F._... oil no. ,.o; Fuel oil no. 

2-D; Petroleum oil 

CHRIS Code ___ _ 

-1ZZL 

F-.i-Not chemiclllly clatingulahable. 

A~. ellghtly vlacous liquid: smells 
...... ............................... ~·c -·• 

'C 'F 
Freulq Pot......................... -29'C --::-g{i·F 

... _ 
5'edftc Gn~.a to o.9 _ __ 'C ___ 'F 

Vapor Pra.re 20"C (61"F) (-'fa) 
Cltlakal Paally4tiac. hydrocart,on mixtures 

PellldlGa ~-USEPA --- IMO _.L_ 

Rehl Vapor Pr-.re ( ... )... .. ....... ..YlcilL 
Vapor Pr-.n 4''C (115'F) (plU) ..........•. ..YlcilL 

- ........ 4' CFR ....._, ....... ____IL_ 
Vapor Denlfty Wr = 1.0) ......................... ~ 
Sol•bftlty In Water..... $light 

FIRE & EXPLOSION HAZARD DATA 
GnN-0 or E depending on flash point --6-al-Oinel fwl, due to Its elevated flash point, wNI generally not constitute a lire hazard. Keep away from 

hNt or flame. 

PlulaPcdal("F) 110 to 190 -u.u. 1.3 to 6.0% 
A~ T-,, l"Fl ........... 494 
EnlqadlMq Alan-- CO.. dry Chemical, foam, water fog 
S,edal Fire Proc:edarN ................ Water or foam may cause frothing. Do not direct water directly into fire. 

HEALTH HAZARD DATA --- _,.,,....,_ 
PEL/IWA (IIPJll) 11,V/fWA (ppm) 

u- Unavailable Unavailable Unavailable 

c...I-lnhalatlon Of high concentrations ot vapor can cause headache and stupor. Liquid la irritating to the ..... 
~Ingestion C&UHS Irritation Of stomach and intestines with nausea and vomiting. Inhalation: .......... ,.._, 
Sllos1 EK)IORl'tl T--Unavallable 

EK,oar, Pi .. • Vapor-remove vietlm to frelh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clOthing and gently flush affected areas with water for 1 5 minutes. Get 
medcal advice or attention. 

REACTIVITY DATA 
StabilltJ-Stable. 

C:C.,.tfllllHy-Malerial: Ueual materials Of construction are suitable. 

CU,r. Gr01,1p 33 Of cornpatblllty Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing. Have respiratory protection avaHable. Secore Ignition sources. 

up with rags, paper, or dry Vermlcullte. 
Soak 

H • a,DI ocan, call die Nlltlwl. JlllpOW Cmter, IJ00..424...IIO 

R-'-: • Vapor Preuure: 2.8 mmHg at 50•c. 
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DIETHANOLAMINE 
Syn1111ynq- Dlethylolamine; 2,2' -Oihydroxydlethylamlne; 

Oi-(2-hydroxyethyf)amine; bis(Hydroxyethyl)amine; 
bis(2-Hydroxyethyl)amine; 2,2'-lmioobisethanol; 
2,2'-lminodiethanol 

Form•la-(HOCH,CH,hNH 

Appearance-Odor-Thick, colorless liquid; ammonia-like 
ado, 

Specific Grnlty-1.09 

CbeDUcal Family-Amine 

PoU■tioa Catepry-USEPA ___ IMO ____JJj__ 

Applie11ble Bulk Rea. 46 CFR Subdl1pter . . ____Q__ 

United Nati- N11aber .... 
____.__ 

CHRIS Codi! .. _..llEA_ 

BoHlq Polat.. __1U'C ______ll!'F 
'C 'F 

Fret:DQI Point... ----2J'C ____12"F 
___ ·c ---·• 

Vapor Prea.re 20"C (61"F) c-H&) .. --S.'..il_ 
Reid Vapor Pre.Ire (plla).... ---2.iL 
Vapor Pi-ea.re 46'C (115"F) (pd&).. L.La.. 
Vapor De111Hy (Ajr = 1,0)... . ................. ~ 
Sol■Wlity ln Water.. Cqmpteta 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-□ 

General-Slight fire hazard when exposed to heat or flame. Irritating vapors are generated when heated. 

Flub Point t•F) 28-0 
Flammable Umlb 1.6% (calculated) to 9.8% (estimated) 
Autolpitioa Temp. ("F). 1224 
Eitlnpltllin(I Apab .. CO,, dry chemical, wale, fog, alcohol foam 
Special Fire Protedura .. Water or loam may cause frothing. Provide fire fightars with aeH-contained 

breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Health Huard R■tlnp Odor lbreahold (ppm) PEL/IW A (Jlllm) TI. V /IW A (Pflll) 

2, 2, 2 Unavailable 3 3 
General-Liquid is irritating to skin and highly corrosive to eyes. Avoid inhalation of high vapor concentrationa. 

Symptoms-Itching or burning at points of contact 

Short Es.po■11re Tolerance-Unavailable 

~re Proeed11ra-Skin or aye contact-remove contaminated clothing and gently fluah affected araaa with 
water for 15 minutes. Get medical advice or attention. 

REACilVITY DATA 
StaMllty-Relativaly stable. 

Com,atlbHlty-Mtiterial: Avoid copper and its alloys. 

Carso: Group 8 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber glovaa, lace-shield or all-ptXpOsa canister respirator, protective clOlhing. May cover with 

sodium bisullata, spray wtth large a)(ceaa ol water and wash up. 

H ■ IJllU omin, call die N1tioul R.,.... Center, 800-424-IIOl, 

Reinarb: Since the pure material is aolld at ambient temperatures, diathanolamlne may be earned in aqueous 
solution or at elevated temperature to keep It liquid. 

+ Unassigned 
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DIETHYLAMINE 
s,....,-DEN; N-Ethylathanamlne UnHed Natlom N11111ber ... ....lllL 

CHRIS Code ...JruL 

Fwmula-(C.H.)INH 
Boillll& Poiat .. ____9'C _m•F 

'C "F Appearuee-Odor-Colofless liquid; ammonia-like odor 

Spedflc Grarity--0.71 
FrNz1Da Point... -5Q"C -§A"F 

___ ·c ---·• 
Cllemkal Faally-Amine 

VllfOI' PreMue lO'C (61'F) lmaHa).. ---2il.!._ 
ReW Vapor PrealU'e (plfa)... .. _.Q.L_ 

Polllltioa Catqory-USEP A ____a__ IMO ______c.___ 
Applicable Bulk Res, 46 CFR S1lbcupter ....... _.Q__ 

VllfOI' Pr...-e 46"C (115'F) (plla) ---1..Q...... 
VIIPOI' Deufty (Air = 1.0) -2.5...,_ 
Sol11bftltJ In Water........ CqnRfA 

Grade-C: Flammable liquid 
--.....c 

FIRE & EXPLOSION HAZARD DATA 

GeNral-Extremely flammable. Dangerous when exposed to heat or flame. Vapors are heavier than air and 
may travel considerable distance to an lgnitlOn 80Uf08 and flashback. Irritating vapors are generated when 
heated. 

-24 
1.8 to 10.1% 
594 
CO.., dry chemical or alcohol foam 

Flub. Point ("F) .. 
Flaamable Umib .. 
A.tolpldon Temp. ('F) •. 

Extlnplalq; Aemts ..• 
__ ........., 

Provide fire fighters with self-contained breathing apparatus and protective 
Clothing. 

Healtll Huard Ratiap 
3, 2, 2 

HEALTH HAZARD DATA 
Odor nreuold (ppm) PEL/I'W A (,s,m) 

0.14 10 
nvrrwA (ppm) 

10 
Geaeral-Liquld very Irritating on contact and is toxic by akin absorption. Vapor causes severe Irritation of nose 

and respiratory pllSSag88. 

Symptom-liquid causes f¥'/8 Injury and skin irritation. 

Short E:s:ponre Tolerance-100 ppm for 30 minutes. 

Esponre Proceduret-ln case of contact with eyes or skin, immediately flush wtth plenty of water for at least 15 
minutes: for eyes get medical attention. Remove contaminated clothing and 8ho88 at once. 

REACTIVITY DATA 
Stability-Stable. 

CompatfbllitJ-Materlal: Steel and stainlen steel are compatible. Copper and Its alloys should not be uNd. 

Carao: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, face-shield or all-purpose canister respirator, protective clothing. Secure Ignition 

sources. Cover wtth sodium blsulfate and clean up. Flush spill with large quantities of water. 

Ha .,W. ocean, Clll lbe Natioul. lletpODN: C-ellter, 900424 8I02. ....,.., 
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DIETHYLBENZENE 
s,-,--Oiethylbenzene (1,2-, 1,3- or 1,4-); 

Oiethfl)eroHl'llt, rn- or o- iaolMl'S 

Formala-C.H.(C.H.h 

CHRISC.. .. 
____ ....w_ 

....._ ,..., ____ ----111·c -·• 
•c 'F ~ liquid; benzene-Nke odor 

$peelflc Gnmty-0.87 - -~--- --::q•c -A§'F ___ ·c ___ ., 

Cbeakal Faally-Aromatlc hydrocart,on 
Vapor,.,_,. JCl"C (WF) (aaffa) .......... ____J___ 
Md Vapor rr._ 1•1 -2Jli..._ 

hlllldota CafillOrJ-USEPA --- IMO --'._ 
v.,... ~ •·c c1u0 P> (JIii) ............. ___ga_ 
VllpOl'n..tt,(Mr•I.O) _,U2_ 

A,,uc.we BIIUr. Rea, 46 CPR S....,_ ........ ....l2Jl.... SohallDltr 1a w....,____ Ntslktit 

FIRE & EXPWSION HAZARD DATA 
er.it-D: Combc.iltible llqu,id --.,...,,-..o 

GM.al-Moderate hazard, when expoNd to heat or flame. 

Fllllil Pofat ("F) ... ---- 133 
Flammu1e Limits... Unavailable 
AatolpltloD. T-,, {"F) .• 806 
EaU...-hia Apat1... . ..... CO., dry chemical, foam, water tog 
Sptda1 Fire ProcNiu. .. Fight in the Nm9 manner as any Grade D petroleum product h. Firefighter 

should wear respiratory protection. 

HEALTH HAZARD DATA 
He.Ith Huanll Ratlnp Odo,........,._ PEL/'J'WA<N-) TI.V/TWAc,,.J 

1,1,1 Unavailable """""'- Unavdable 

Geaenl-Vapor harmful. 

Sy•pt-tieadaehe, dizzlne88, nausea 

Sltort Elr;po111re To~navailable 

Ex,-.re Procecbuw-Vapor-remove vlc:tlm to treah air; If breathing stops, apply artiflciat respiratiOn. Skin or 
eye contact-remove oontarnlnatecl clothing and gently flush affecte<I areas with water for 15 mlootfl. Get 
medical advice or attention. The effects of inhalation may be delayed. 

REAcnvITY DATA 
Stddlity-Relatively stable. can react with oxidizing materill8. 

C-,-dbftl1y-Mattrial: Rubber, on long immersion, wiN first twell, then toften. 

CvaD: Group 32 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact with llquld. Secure ignition eources. 

Ha -111 oecan, adl ... Nadoaal ■-- c.ter, I00-4Jt II02. 

a-lu: Usually lhipped u a mbcture of leomers: the ortho and para forms will predominata. 



DIETHYLENE GLYCOL 
Sywyat- DEG; Diglyool: Dlhydioxycllethyl ether: Ulllted Natloal N ... J,w _____ __;__ 

2,2' -Olhydroxyethyl ether; bia(2·Hydroxyethyl)ether; 
3-0xa-1,5,-pentanecllol; 2,2' -Oxyblaethanol; 
2,2'-0xydlethanol 

CHRIS Code .... 

F-ma-(CH,Cl-tiiOH).O 

~-Colorten, syrupy liquid; lllght odor 

Spedftc Gnmty-1.12 

Boilhta Pof.t .... ---- ~•c ---.JZ2"F ___ ·c ___ ., 
Freeziq Point... .. ~•c ---21'F ___ ·c ___ ., 

ai..lcal Fqlly-Glycol ethers 
Vapor Praare zo·c cA"Fl lmmHa> .. . ~ 
Re6d Va,or PrlNme (plla)..... .. ...... ..Y....l.ml... 

Polhitlml c.teaor,,-USEPA ___ IMO ____JU_ 
v..- Preaun, 46'C (115"F) ( .. )... . ~ 

Appllcule Blllk Res, 46 CFR S■bcliafter ........ _LL_ 
Vapor Dimity (Afr .,. 1.0~---- ...lJllL. 
SCllvblUty Ill Water.. Gmre\l1t 

Grade-E: Combustible liquid 
.,_.,,,G..,.,....C 

FIRE & EXPWSION HAZARD DATA 

Geaeral-Slight hazard, when exposed to heat or flame; can react with O)ddlzing materials. 

FIMII Pcut ("F). 255 
Plamaule LlmfCs 1.6 to 10.8% 
,\llto!pitloll T-p. ("F) ............... 44<1 
EJ:llaplalq AINI CO., dry chemical, alcohol toam, water spray 
Special Fire Procedllrel .............. Water or foam may cause frothing. Do not direct water directly Into fire. 

Healtla Huanl Ralhlp 
o, 0, 1 

HEALTH HAZARD DATA 
Odor 'Arelltold (Jllllll) PEL/l'WA (ppm) 

Unavallable Unavallable 

Geaenl-Under ordinary conditions of handling, not considered toxic. 

Sy1apco1111-Sldn which has coma into contact with the rlQUld may bum or itch. 

Sltort E:r:,-.re Tolenmce-Unavailable. 

nV/TWA (ppm) 
Unavailable 

Exp11Rre ~Eye or akin contact-flush affected area gently with water for 15 minutas. For eye 
contact, or If akin is blistered or peeled, get medical attention. 

REACfIVITY DATA 
Stabfilty-Stable. 

CompatiMUty-Mlllerlal: Compatible with moat matenats of construction. 

Carao: Group 40 ol compatiblNty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face-shield, protective cothlng. Avoid cootact with llquld. 

U • _,,, ocan, eall die Nalioaal RNpOW c.ter, 8004J4 II02. 

Remarb: ; Unassigned 
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DIETHYLENE GLYCOL BUTYL ETHER 
Synonymt- Butoxydiethylene glycol; 2-(2-Butoxy 

ethoxy) ethanol; 2-(2-Butoxy ethoxy) ethanol; Butyl 
Carbitol; Butyl diglycol; Butyl dioxitol; Diglycol 
monobutyl ether; Oowanol DB; Ektasolve DB 
Solvent 

United Nations Number ... 

CHRIS Code. ~ 

Fonnul•--C,H90CH,CH,OCH,CH,OH 

Appearance-Odor-Colorless liquid; faint pleasant odor. 

Specific Gra,ity-0.95 

Bolling Point . 

Freezln1 Point. 

____2a1 "C ~•F 
'C 'F 

-6B'C -90"F 

CltHllca1 Family-Glycol ether 
Vapor Preuure 20'C (68'FJ (mmHa) .. 
Reid Vapor Preuue {psla) ... 

PoU11tion Cateaory-USEPA --- IMO --'-"
Applicable Bulk Reg. 46 CFR Subc:h1pter ____Q___ 

Vapor Preulll"e 46"C (115"F) (p!lla) .. 

Vapor Demilty (Air = l,&) ... 
SoluMllty In Water ... 

Gr■de-E: Combustible liquid 
Eleetrieal Group-C 

FIRE & EXPWSION HAZARD DATA 

General-Moderate lne hazard when exposed to heat or flame. 

Flub Point ("Fl .. 
Flamm.able Limits 
Autoignition Temp. (•Fl 
E:1tinguishln11 A~nts. 
Special Fire Pro«dures . 

172 
Unavailable 
442 
Confined area-CO., dry chemical. Open area-polar solvent foam 
Water spray may cause frothing. 

HEALTH HAZARD DATA 

"C ___ "F 

.Y..WL 

.Y..WL 

.Y..WL 
--=-Cgmplata 

Health Haunt R•tings 
1, o. 1 

Odor Threshold (ppm) PEL/TWA (ppm) 
Unavailable Unavailable 

nv /fWA (ppm) 
Unavailable 

General-Slight eye 1rntalion. Low toxicity. 

Symptoms-Liqu1d-shghtly painful and irritating to eyes; repeated skin contact causes slight irritation. 
Vapor-eye irritation. 

Short Exposure Tolerlll\ce-Unavailable 

Exposure Pro,:edures-L1quid-flush with water. Vapor inhalation-remove victim to fresh air. 

REACTIVITY DATA 
St11bility-Stable 

Compatlbllity-Ma1erilli: Mild steel and stainless steel are suitable. Certain rubbers and plastics are unsuitable. 

Cargo: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. Absorb on paper towel and vermiculite. 

If a ,,m occ:un, call tbe National Relpoue Center, 800--424-8802, 

Remarks: t Unassigned 

103 



DIETHYLENE GLYCOL ETHYL ETHER 
Synonynui-Carbitol solvent: Dowanol DE; Ektasolve 

DE Solvent; Ethoxy diglycol: 
2-(2-Ethoxyethoxy)ethanol 

Formula-HOCH,CH,OCH,CH,OC,Ho 

Appearance-Odor-Colorless liquid; mild pleasant odOJ 

Speciftc Gnrity-1.03 

UnJted Nation, N1U11ber .... 

CHRIS Code .. 

Bo1Un1 Point .. 

Freedn1 Point .... 

---=-

Cllemlcal FunJly-Glycol ether 
Vapor Preuure lO"C (68"F) (mmH&) .. ~ 
Reid Vapor Preau.re (P1ia)... ~ 

Pollution Cateaory-USEPA ___ IMO ---1IL._ 

Applicable Bulk Reg, .tel CFR Sabchapter ....... _Q._ 

Vapor Preuu.re 46"C (ll!l'F) (pila).. .....2J2L 
Vapor Demlty (Air = 1.0) ......................... ___!.§2_ 
SGlublUty In Water.. ComPlat@ 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Eleetrkal Group-C 

General-Mod&fate hazard when exposed to heat. 

Fluh Point ('F) .. 205 
Fluunable Llmitl .. LEL=1.2% UEL=8.5% (est.) 
AutfNp.itloa Temp. ("Fl .. 400 
E1:tJiquh:bJ111 Agent. .. Ory chemical, alcohol foam or carbon dioxide. 
Speclal Fire Procedurn .. Coat exposed tanks with wateJ. 

HEALTH HAZARD DATA 
Health Huanl Ratlnp Odor Th!'flhold (ppm) PEL/TWA (ppm) nv /TWA (ppm) 

0, o, 0 Unavallable Unavailable Unavailable 
General-Strong ingestive toxin. Mild local Irritant. Under ordinary conditions of handling not considered toxic. 

Symptom1-None expected with oormal use. 

Short Ex,.,.ure Toleranee-Unavallable. 

E1:po11ure Proced11rn-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected area with water for 15 minutes. Get medical advice for eye contact. 

REACTIVITY DATA 
Stablllty-Stable. Can react with oxidizing materials. 

CompatJblUty-MaterlaJ: Usual materials of construction are suitable. 

Carao: Group 40 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. Absorti on paper towel and vermiculite. 

U a splU oecun, can the National Re.,onse Center, 800-424-IIOl. 

Remarks: :t UnasSigned 
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DIETHYLENE GYLCOL METHYL ETHER 
Sy_y __ Oowanol OM; EktasolYe OM Solvent; 

2-(2-Methoxyethoxy)elhanol; Methyl Carbitot 

CHRIS Code .... ....llWL 

Formula-CH.OCH,CH,OCH,CH,OH 

Appeuance-Odor-Corless liquid with a mild pleasant 
B0Uln1 Point.... __w·c _____lli"F 

'C 'F - Freedq; Point.. -8;4"C -120"F 
___ ·c ---·• Speclftc: Gnrity-1.03 

a.-1ca1 Family-Glycol ether 
Vapor Preaure 20'C (A'F) (mmffa).. _.Qi_ 
Reid Vapor .._re (IIIUI)... .....QJlL.. 

Polllll'lon Cateaory-USEPA --- IMO~ 
Vapor PnAure 4fi"C (115'F) (psla).. .....QJl2_ 
Va,or Denll.ty (Air • 1.0).. .....J.li._ 

Appllcllltle Bulk Rq. 46 CFR Sllbdiaptel' ....... ___!UL Sol•billty In WaW.. Cgmpttlf 

Grade-E: Combustible liquid 
Electrical Groap-C 

FIRE & EXPWSION HAZARD DATA 

General-Mod8fate fire hazard when exposed to heat or flame. 

Flub Poillt ("F) .. 

Flamnuhff Umltl .. 
A11tolpltlon Temp. ('Fl . 
Extinpl1bln1 Aaenb. 
Special Fire Proceduret .. 

Health Hazard Ratings 
0, 0, 0 

200 
LEL=1.2% UEL-unavailable 
Unavailable 
Water, carbon dioxide, dry chemical, or alcohol foam 
Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor Tbrabold (ppm) PEL/TWA (ppm) 

Unavailable Unavailable 

General-Not considered toKic under ordinary conditions of handling. 

Symptom■-Liquid may irritate eyes. 

Short Expo11ure Tolerance-Unavailable. 

nV/TWA (ppm) 
Unavailable 

Expoaure Procedurn-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected area with water tor 15 minutes. Get medical advice tor eye contact 

REACTIVITY DATA 
StabHlty-Stable. Can react with oxidizing materials. 

Compltlblllty-M■terlal: Usual materials of constrL.1Cti0n are suitable. 

e■r.o: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If 1 .,W occun, c■ll die N■tioa■l RapoaN Center, I00-4Z4-II02. 

Rem■rk■: t Unassigned 
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S,-,-bls(2-Amlnoethyl)amlne; 
2,2' •Dlamlnodlethylamine 

DIETHYLENETRIAMINE 
Ulllted N■d- Number ... 

CHRIS Code .. 

JOZL. 

_w._ 

Fonallla-NH.CH1CH1 NHCH,iCH,NH,. 

Appearuce-Odor-Thick yellow NQUld; ammonia-like 
BotllnaPoUl1---- ___w•c ~•F 

'C "F -- FneldD1 PIN11t... -39'C -3B'F 
s,edllc Gnrity-0.95 

___ ·c ___ "F 

Claemk:a1 Family-Amine 
Vapor Preaure lO"C (61'F) (mmHI) ..... _I.a_ 
Rlld VIIJIOI' Pre.are (pita)... ... -2..Qi_ 

Polbttloa Cateaory-USEPA __ IMO _______ll...._ 
Vapor PreNare 46"C (115'F) (,-.).. ~ 

Allfllable Bulk Res, <M CFR S...,._ ........ ____Q_ 
Vapor Ile-'ty (Afr = 1,01------=-~ 
Sol■WUty in Wat« ComPleta 

Grade--E: Combustible liquid -- FIRE & EXPLOSION HAZARD DATA 

Ge.enl-At ambieot temperatures the fire hazard Is low. Irritating vapors are generated when heated. 

Plaall POU.I ("F).. 215 
m-ble IJalg _____ 1 to 10% (calculated) 

Autoi .. doll Temp. ('F) .. 750 
- _,.._ ___ CO.., dry chemical, alcohol toam. water fog. 
Speelal Fin Procedans .. Water increues the amount of vapor produced. Fire parties should -•r body 

and self-contained breathing apparatus. 

Healtla Huar1I Ratlap 
2, 2, 2 

HEALTH HAZARD DATA 
Odor 'l1lnllto1d (11pm) PEL/IWA (ppm) 

10 1 

Ge.end-Liquid causes severe bums. Vapor is irritating. 

TLV/1WA (ppm) 
1/Skin 

Sym,toat-Throat irritation, nausea, wheezing breath. liquid contact can cause serious eye and skin bums and 
severe allergk: reactions. 

Sllort ExpoRN Toleruff-Unknown. No animal deaths followed on 8-hour exposure to saturated vapors at 
room temperature. 

Ez...-.re Procedllrel-Vapor-remove victim to fresh air; If breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, is helpful. Skin or eye contact-ntl'TIOV8 contaminated clothing and gently 
flush affected areas with water tor 15 minutes. Get medical advice or attention. 

REACilVITY DATA 
StllWUty-Stable. Water dllvtioo will evolve toxic vapors. 

CompatfbilltJ-Materlal: Corrodes copper and Its alloya. 

Carao: Group 7 of compatibility chart. See alao Appendrx I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face-Shield or all-purpose canllter mask, and protective clothing. Avoid contact with the 

liquid. May cover with &odium bisulfate. spray with large excess of water and washup. 

Ir • aplU --- eaU die Natlml a-- Cent., I00-414 IIOl. 
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DIETHYLETHANOLAMINE 
SJ11011YJM- DEAE; Dlethylaminoethanol; 2-0lethyl 

amino ethanol; 2-N-Olethylamino ethanol; 2-0lethyl 
amlnoethyl alcohol; beta-Diethylaminoethyl alcohol; 
N,N-Dlethylethanolamlne; Diethyl-(2-hydroxyethyl) 
amine; 2-Hydroxytriethyl amine 

United Natl- N1Qllber ..... 

CHRIS Code .. 

Boillaa; Point.. ___.1§3'C ___.W"F 
'C "F Appearuee-()dor-lorless liquid; weak ammonia-like -SpecHk Grarity-0.88 

Chemical Fuuly-Amine 

Polllltlon Cateaor7-USEPA ___ IMO~ 
Applicable B■Ur. Rea. 46 CFR S■bcbapter ........ _____Q__ 

Fmzin& Point. ... pOlK point -78'C - JQ8'F 
___ 'C ___ 'F 

Vapor er-re lO'C (68"F) (mmffa) .. ~ 
Reid Vapor ~ (plia)..... __i_ 
Vapor Pralllre 46"C (IU"F) (pm)... ~ 
Vapor Dentlty (Air = 1.0) ... ---~ ~ 
Sol■billty ln Water Cqmp!ale 

FIRE & EXPWSION HAZARD DATA 
Gl'INle-0: Combustible liquid 
Eltttrical Groo,-C 

General-Moderate lire hazard when exposed to heat or llama. Toxic and irritating gases may be generated. 

Flllfh Point <'FL .... 126 
Flammable Limits. 7 to 12% 
Antolpldon Temp. ('F) .. Unavailable 
Extinpi1biq Agents ... Dry chemical, CO.. alcohol loam, water fog 
Sptdal Fire Procedura .. Cool exposed tanks with water. Provide fire fighters with sell-contained 

breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Health Huard Rltl■p Odor Thretltold (ppm) PEL/1WA(ppm.) TL V /J'W A (ppa) 

1, 1, 3 0.04 10/Skin 10/Skin 

General-Vapor irritating to eyes, mucous membraoes. Liquid irritating to skin. 

Sympt-Vapors cause nausea, vomiting, respiratory irritation. Liquid causes eye and skin irritation. 

Sllort Expo.are Tolerance-500 ppm in 30 minutes: 200 ppm is toxic to central nervous system. 

Exp119ure Proced■rw-Remove victim to fresh air, if breathing stops administer artificial respiration. 1mmedlately 
flush with large amounts of water for 15 minutes, get medical attention. 

REACTIVITY DATA 
St■blllty-Can react with oxidizers and strong acids. 

CompatlbUity-Material: lncompatlble with zinc, galvanized iron, copper, and copper alloys. 

Carp: Group 8 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, goggles, gloves. Secure Ignition sources. Cover with sufficient quantities of sodium 

bisuHate and sprinkle water. 

U a IJl(ll oecan, call tbe NatloMI a-- Cenle!', I00-4:Z4 880:Z, 

Remark■: t Unavailable 
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DIETHYL SULFATE 

s,_.,._ Ethyl aulfate: Sulfuric acid, diethyl .... , 
CHRIS Code .. 

____!_W_ 

---=-
Bollin& Pol■t .. ------=.2Q§"C ~•F 

'C "F ~lorless oHy liquid; peppermint odor 

s.eetllcGraritJ-1.18 
Freedq Point.. -24"C ~•F ___ ·c ___ •F 

a..dcal Family-Ester 
V1por Preaure zo·c (68'FJ (mndlg) .. .. ...fillli._ 
Reid Vapor Pnaare ( .. lll)... ...Y...lmL 

Poln.tloa c.te,ory-USEPA ___ IMO _JL_ 
Vq,ar Prelaare 46'C (115'F) (!Illa)... --1..._ 
VIIPOJ' Deulty (Air = I.OJ... _U,_ 

AIIPHcule Bllllr. Rea- 4' CFR S■bchafter ........ ___Q__ So111billty In Water.. .. IDROluble 

Grade-E: Combustible liquid 

"""""C-.-D 

FIRE & EXPWSION HAZARD DATA 

Geaenl-Low hazard when exposed to fire or flame. 

F1M11 Pofllt ('Fl.. 220 
~We u.u.... 4.1 to 12.4% (estimate) 
A.iotpidaa Temp, ('F).. 817 
~I Apata... .. Alcohol foam, CO., dry chemical 
Spedal Fire Proeed... Water or foam may cause frothing. Do not direct water directly into fire. wear 

self-contained breathing apparatus, gloves. 

HEALTH HAZARD DATA 
Health Huard Ratlnp Odor 1'llrwllold 0,,.) PEL;TW A (ppm) nv .rrw A (ppm) 

Geaerat-Highly toxic by Ingestion 811d inhalation. Strong irritant. Decomposition liberates ethyl ether and suffur 
oxides. 

Sympiom,-Hlghly irritating to skin and mucous membl'8nes. Burns are caused on prolonged contact. Nausea 
and vomiting. 

Sllort ~ Tolennee-Anlmal studies showed the lowest lethal concentration to be 250 ppm for 4 hours. 
Serious Illness may result from prolonged contact. 

Ex,oare J»>ooeedr • Remove victim to fresh air. Administer artificial respiration or o>eygen as necessary. 
Irrigate eyes with watar. Wash akin with 10ap and walef. Get medical advice or attention. 

REACTIVITY DATA 
StaltWty-Decompoaea to form ethyl ether; water 11owty decomposes substance to form sulfuric acid. 

Incompatible with strong alkalies. 

~-Mllterlals: Aluminum, zinc, galvanized Iron, lead, nickel or copper and Its alloys should not be 
used. Phenolic-lined or atalnleu ateal are suitable. 

Carao: Group 34 of comp11libNlty chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, self-contained breathing apparatus, gloves. Soak up small apiHa with abaorbent or 

soda aah. Waah large apills with water. 

It a -'11 -- call die NlltlomJ RapoW Cent.-, 800--414 180:Z, 

Reaarb: • Begins to decompose below 1t1 boiling point. 
t Unavailable 
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DIISOBUTYLAMINE 
Synoa)'IM- N-(2-Mathyl propy1)amlne; 

N,N-bi9(2-Methy1propyl)amlne; 1-Propaoamine, 
2-methyl-

Ullllell Nlldoa N .. Nr _____ ....2lll.... 

CHRIS°""--------··· ....mlL. 

Fonnubt-C.H,.N 
eow., Point. _____ -----1D"C ------2U"F 

"C "F Appearuee-Odor-Water white liquid: amine odor 

Spedllc Gl'fflty-0.745 
Fnez1111 P9'11.1... -n·c -lOZ'F 

___ ·c ---·• 

Oleadcal Family-Amines 
Vapor ~re lO'C (61"F) C-Ha) .. ___JQ___ 
Reid Vapor Pr-.re (plla)>----- ...Jl.2L. 

Pollution Cateaory-USEPA ___ IMO _____c__ 
Vapor '"-re 46'C (115"F) ()Illa) ............ ~ 
Vapor Deaslty (Afr ,. 1.0>----- .J&... 

Applkdile Blllk Rq. 46 CFR Subcupter ....... _.Q__ So111WlHy In Water_____ 511qht 

Gndr-D: Combustible liquid 
E~lcal Group-C 

FIRE ,I EXPLOSION HAZARD DATA 

General-Highly dangerous when exposed to heat or flame 

Flab. Point ("F).. 
Flam-ble Umltl .. 
A11tolpltfon Temp, ("F) .. 

EsdnplMlng Allflltl ... 
Special Fire Procedlllrn .. 

84 
Unavailable 
Unavailable 
Alcohol foam, co., dry chemical 
Full respiratory protection aa wall as body protection. 

HEALTH HAZARD DATA 
Health Huard Ratinp Odor 'l1lrahold (ppm) PEL/IW A (wm) 

3, 4, 3 Unavailable UnavaMable 

General-Liquid causes burns and eye Injury. 

Symptome-lrritation of lungs and respiratory tract. Skin-light irritation to burns. 

nV/l'WA (pfm) 
unavailable 

Short Exp01ure Toleruce-E,cposures greater than 100 ppm will produce irritation of respiratory tract. Pulmonary 
edema may resuh. 

E:1po1111·t Proced• -Romova to fresh air. Give artificial respiration °' oxygen ae necessary. Skin, eyes-fluah 
immadiatety with water tor at least 15 minutes. Remove contaminated clothing at onca. 

REACJ'IVITY DATA 
Stability-Stable. 

Compadblllty-Mlttrlal: Will dissolve paint and most plastic materials. 

Carso: Group 7 Of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear sett.contained breathing apparatus. lull protective clothing and rubber gloves. Avoid contact with liquid. 

Secure ignitiOn sources. 

If• .,W occwn. CID tbe Nadoaal •-c.ter, IIJ0,-,4l4 8802. 
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DIISDBUTYL CARBINOL 
Synonr-- 2,6-Dimethyl-4-heptanol; aec-Nonyl alcohol Ullited Natloq Number ... 

CHRIS Code .... _JlK._ 

F-u1•-((CH1)iCHCH,J.CHOH 

~lor1ea&. olly liquid with a 
BoHIJII Poinl .... ----1Z&"C ~-F 

"C "F 
characteristic odof 

Speclfk Gra"rity-0.81 
Freez1n1 Po111t... -as·c -as·F ___ ·c ___ ., 

a..lcal Fm.111-Alcohol 
Vapor ~- lfl"C (68"F) (mmff&) .. ----2.a._ 
Reid Vapor ,..._re( .. )....... _.QJl!t_ 

Polllltlcm Caleaorr-USEPA ___ IMO .....JIR.k_ 
Vapor Pree.re 46'C (115"F) (plia)... _QJ__ 

Allf]kal,le Balk Rea,. 46 CFR S.bdlaftw ........ _QJ2,_ 
Vapor Den1ftJ (Air = 1.0) .......................... ----i..iL.. 
Solublllty ID Waler.. )asoJyblf 

GnNle-E: Combustible liquid 
Electrical Group-[) 

FIRE & EXPWSION HAZARD DATA 

General-Moderate hazard, when exposed to heat or flame. 

Flub Point ("F) .. 

Jolammal,le LlmH• .. 
Autcnpjtto. Temp. ("FL. 
ExUqukbl111 Aaena ..... 
Special F1re Procedurel .. 

Healtb Huard R1tbip 
1, 1,1 

Gmerat-Low toxicity. 

165 
0.8 to 6.1% at 212'F 
494 
Carbon dioxide. dry chemical, alcohol loam 
Not pertinent 

HEALTH HAZARD DATA 
Odor Threuold IIIPJII) PEL/J'W A (ppm) 

Unavailable Unavailable 
IlV/IWA (ppm) 

Unavailable 

Symptoim-Vapor caUHs eye, nose, and throat Irritation. Liquid contact causes redness, flaking, cracking. 

Short Ell:po111re Tolerance-Eye Irritation at leu than 5 ppm. Nose and throat irritation at 10 ppm. 

Exposare Proced..--Vapor-remove victim to freeh air. Skin or aye contact-remove contaminated clothing 
and lluah affected areas with water for 15 minutes. Get medical advice. 

REACTIVITY DATA 
StabWty-Stable. can react with OXldtzlng materials. 

O>mpaUMUty-Mllterlal: Usual materials of construction are suitable. 

Carso: Group 20 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If • 1P111 ocean. .U tbe Natloul •-C.ter, I00-424-IIOl, 

Remarb: :t Unassigned 
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DIISDBUTYLENE 
Synonyms- D1isobutene; D1isobutylene, isomeric 

comp's; 2,4,4-Trimethyl pentene-1: 2,4,4-Trimethyl 
pentene-2; Trimethyl pentene 

Formula--C.H, 6 

A•aranu-Odor-Water white liquid; typical organic 
odo, 

Speciftc Gr■'l'ity-0.72 

Cbemical Family-Olefin 

Pollution Category-USEPA ___ IMO ____a__ 

United Na1iom Number ... 

CHRIS Code .. 

Boilln11 Point .. 

Freezln1 Point .. 

___.1Q2·C 
·c 

-93•c 
·c 

Vapor Preaure 20·c (68.F) (nunHa) ... 
Reid Vapor Preaure (,-la) ... 

~ 

Jlfil_ 

___lli"F 
"F 

-136'F ___ ., 
~ 
___ll_ 
--'l,H.._ 

Applicable Bulk Reg. 46 CFR Subchapter ...... ~ 

Vapor Preuure 46'C {US"F) (psia) ..... 
Vapor De1111ity (Air = 1,0) .... 
Solubility In Water .... lnsntvable 

Gr■de-C: Flammable liquid 
Electrical Group-□ 

FIRE & EXPLOSION HAZARD DATA 

General-Dangerous when exposed to heat or flame. Flashback along vapor trail may occur. Vapof may 
explode if ignited in an enclosed area 

20 
LEL=0.9% (est.) UEL-unavailable 
788 
Foam, carbon dioxide, or dry chemical 

Ruh Point ("Fl .. 
flammable Limits .. 
Autoignition Temp. ("F). 

Extinguishing Aiients .. 
Specllll Fire Procedures .. , Cool exposed tanks with water. Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Health Hazard Ratings 

0, 1, 0 
Odor Threshold (ppm) 

Unavailable 

General-Slight vapor hazard, and slight skin irritant. 

PEL/TWA(ppm) 
Unavailable 

TI.V/TWA (ppm) 
Unavailable 

Sympto11111-Headache, nausea, weakness, mental depression, inability for sustained attention. 

Short Expos11re Toler1111ce-lrritant and narcotic in high concentration. Has caused liver damage in test animals. 

ExpMUre Procecl11res--Vapor-remove victim to fresh air. Administer artificial respiration if necessary. 
~"m-wash with copious amounts of water. Call a doctor. 

REACTIVITY DATA 
Stability-Will not spontaneously decompose. 

Compatibility-Material: Usual materials of construction are suitable. 

Cargo: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. 

If II spill occun, call the NlltiOlllli Response Center, 800-424--8802. 

Remarks: • Vapor Pressure: 67 mmHg at 35'C. 
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DIISOBUTYL KETONE 
SyllOllylllt- DIBK; sym-Dilsopropylacetone; sym-5-

0iisopropylacetone; 2,6-Dimethyl-4-
heptanone; lsovalarone; Valerone 

Fonn11l1-[(CH,),,CHCH,],CO 

Appearance-Odor-Colorless liquid; mild odor 

Spedflc Gruity--0.81 

United Natto. Number ..... 

CHRIS Code .. 

Bolllna; Point .. 

Fneziq Point .. 

__ J_§!!"C 
·c 

~41·c ____ ·c 

....11.oL 

_lllJL_ 

~-, 
'F 

~42"F ____ ., 
Chemical FllllliJy-Katone 

Vapor Preuure l(l"C (68"F) (IQIHg) .. .........l_ 
Reid Vapor Premire (pm)... ----2.2.1_ 

Poll•tlon Catesory-USEPA ___ IMO _.lL_ 
Vapor ~ 4Ci"C (115"F) (plia).. __Q&l_ 
Vspor Delll.lty (Air = 1.0) .......................... ____.!.i._ 

Appllc:r,ble Built Rea, 46 CFR Sabchapter, ...... _Q__ Solubility ln Water.. N,W1gjhle 

Gnuie-D: Combustible liquid 
Electrical Group--0 

FIRE & EXPWSION HAZARD DATA 

GeneraJ-Moderate fire hazard when exposed to heat or flame. 

Flath Point ("F) .. 140 
Flammable Lim.its.... 0.8 to 6.2% 
Autolpjtlon Temp. ("F) .. 745 
Ei:tinguilbln1 ,¼entll.. Carbon dioxide, dry chamieal, alcohol toam 
Spedal Fire Proced- .. Wear self-contained breathing apparatus. Cool fire-exposed tanks with water. 

Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Health Huard Ratings 

2, 1, 1 
Odor Thre-11old (ppm) 

Unavailable 

General-Fairly toxic ii inhaled; minor skin irritation. 

PEL/TWA(ppm) 
25 

Symptoms-Redness or irritation of skin: irritation of eye, nose and throat. 

nv /TWA (ppm) 
25 

Short Esponre TolerlUlCe-Animal tests show minor skin irritation, traces of eye injury. Inhalation resulted in 
33% death rate in 8 hOlJrs, on test. 

Exposure Procedara-lnhalation: Remove victim to fresh air, if breathing stops, apPly artificial respiration. Skin 
or eye contact: Flush affected areas for 15 minutes with water. Get medical advice or attention. 

REACTIVITY DATA 
St.ltllity-Stable. Can react with oxidizing materials. 

C.OlllJllltlltility-Material: Mild steal can be used. 

Carao: Group 18 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
11 possible, wear rubber gloves, lace shield, and protective clothing. Secure ignition sources. Have all-purpose 

canister mask available. Keep unprotected personnel upwind of contaminated araa. Flush with water. 

If I spill oocura, call tbe N1Uoul Jle■poDle Center, I00-4l4-880l, 

Remarb: 
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DIISOPROPANOLAMINE 
SJIIOll)'DII- 2,2' -Dihydroxydlpropylamina; OIPA: 

1, 1 '-lminodi-2-propanol 
United Natioa Na•ber·------ __i__ 

CHRIS Code .. _.llJf_ 

FormuJa-(CH,CHOHCH.>,NH 

Appearpce-Odor-While crystalline sotid or colorless 
Bolllq Point __2!9"C ___j§Q"F 

"C "F 
monen llquid; ammonia-like odor 

Specific Graflty-0.98 at 42"C 
Freubla Pot•~---- ____gc -----1.Ql'F 

___ ·c ---·• 

Oiemical F~y-Alkanolamines 
Vapor Preuure JG"C (61"F) (-Ifs) .....J2JL_ 
Reul Vapor "'-re (pm), _____ ~ 

Pollution C.tqory-USEPA ___ IMO _____Q__ 
VllfOJ' PreN...-e 46"C (115"F) (plfa).. ~ 
Vapor Deulty (Air "" 1.0).... ~ 

Appllcable &lk Res, 46 CFR Subcbapler ....... __Q__ So111MHty In Water.. Cgm9IIJI 

FIRE & EXPLOSION HAZARD DATA 
GrMle--E: Combustible 
Electrlc:al GrOtlp-0 

General-Slight fire hazard when expc,sed to heat. Material kept at 120"-140"F for ease ol handling. High 
temperature evolve ammonia and other toxic vapors. 

F1ub Point ("F).. 260 
Flammable Limits. 1.1 to 5.4% 
Autoignition Temp. ('F) .. 580 
Extlngullliln& Aaents... Carbon dioxide, dl'y chemical. alcohol loam. 
Special F'tn, PrGcedurea .. Wear self-contained breathing apparatus and full protective clothlng. Water 

may be ineffective on fire; water or foam may cause frOthing. 

Healtll Huard Ratlnp 
2, 2, 2 

HEALTH HAZARD DATA 
Odor Threellold (ppm) PEL/I'W A (ppm) 

Unavailable Unavailable 
TLV/TWA (ppm) 

Unavailable 
Genend-Slight skin irritation from contact. Slight vapor irritation. Principal hazard Is to eyes. Wear eye 

protection. Possibility of thermal burns from hot liquid. 

Symptoms-Liquid: skin irritation. 

Short Expoaure Tolerance-Breathing the mist generated from the chemical held at 338"F was not fatal to 
animals in an 8 hour expQsure. 

Es:poaure Procedures-If eyes are splashed with dllsopropanolamlne, wash with water immedlately. Obtain 
medical aid. 

REACTIVITY DATA 
Stability-Chemically stable. Upon heating breaks down Into original starting materials. 

Compatibility-Material: No action on common materials at ambient conditions. Copper or copper alloys should 
not be used. 

Carao: Group 8 of compatiblHty chart. 

SPILL OR LEAK PROCEDURE 
Wear full face Shields or goggles with side shield, or equivalent Wear rubber gloves and protective clothing. 

Avoid contact with liquid which can cause thermal burns. 

If a lplll occun, can the National R-,oue euter, 800-42~8802. 

Remarkl: t Unassigned 
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DIISOPROPYLAMINE 
S)'IIODY-- DIPA; N-(1-Methylethyl)-2-propanamine U•lted Natl.au N■mbff ... -11.5L 

CHRIS c:ode .. ---
Boiling Point . 

Freezln& Point .. 

_u•c __ .1§~."F 
'C 'F ~---Colorlesa liquid; amine odOf 

Speclfk GravHy-0.72 
----=iij•c -=-i?•F 
___ 'C ___ •F 

Cbelllical Family-Amine 
Vapor Prealllrt 20'C (68"F) (mmff&) .•.. 
Reid Vapor Preaure (plia) ..... 

--12._ 
-2.L_ 
__u_ 
__l.L_ Pollutioll Caleam'Y-USEPA --- IMO __c__ 

AppUcal,le Blllk Rea. 46 CFR Subeupter ...... _.c__ 

Vapm Preaure 4Ci'C (115"F) (PIiia) .. 
V,IJNII' Duslty (Air = 1.0) ..... 
SoJ11blllty In Water .. Cnmelata 

Grade-C: Flammable liquid 
Electrical Group-(: 

FIRE & EXPLOSION HAZARD DATA 

Geaerat-Dangerous. Keep away from heat and open flame. Toxic oxides of nitrogen may form in fires. 
Flashback alOog vapor trail may occur. Vapor may explode If ignited in an enclosed area. 

30 
Unavailable 
600 
Alcohol foam, CO., dry chemical 

Pwb Point ('Fl ... 
Fluunahle Umitl .. 
Autoipjtfoll Temp, ('F) .. 

EIU .......... Aaentl ..... 
Speda] Fire Proced11re11 .. Water may be ineffective. Wear eye protection and self-contained breathing 

apparatus. 

Health Huanl Ratinp 
3, 2. 4 

HEALTH HAZARD DATA 
Odor nn.bold (ppm) 

Unavailable 
PEL/l'WA (ppm) 

5/Skin 
TLV /TWA (ppm) 

5/Skin 

General-Liquid irritating to skin and eyes on contact. Inhalation of fumes can cause pulmonary edema. 

Symptoms-Eye, skin, and respiratory irritation. 

Short Exponre Tolerance-Death results at 2200 ppm, or from repeated exposures of 260 ppm; nausea and 
impairment ol vision occur between 25 and 50 ppm. 

E:r.pl)IW'e Procedww-Aemove victim to fresh air. Apply artificial respiration, if breathing stops. Skin or eye 
contact-remove contaminated clothing and gently flush affected area with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. 

Compatibility-Material: Avoid copper and copper alloys. 

Cvao: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear butyl rubber gloves, face shield or all-purpose canister respiratory protection, protective 

clothing. Secure ignition sources. Cover with sodium bisuffate and clean up. Flush spill with large quantities Of 
watar. 

If• apU] ocean. call die Nnloul Reepow Cuter, 800 42-4 8802. ....... .., 
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DIMETHYLAMINE 
Synonyn111- Oimethylamine, anhydrous; OMA; 

Methanamine, N-methyl-; N-Methylmelhanamine 
United N■t'- Nuaber ... 

CHRIS Codr 

Formula--(CH3}2NH 

Appearance..Qdor-Colorless gas; fish-like or 
Bollio1 Pol•< . ____l"C ~•F 

ammonia-like odor 
"C 'F 

Freezin1 Point.. --=ii·c -14l"F 
Specific: Gra'flty---0.68 at re (a liquid) 

___ ·c ___ "F 

Chemical Family-Amine 
Vapor Preuure lO"C (68'F) (mmHR) .. _ll!2Q_ 
Rehl Vapor Preuure (pita)... ~ 

Pollu1ion Catepy-USEPA _____Q___ IMO _____gu_ 
Applicable Bulk Reg. 46 CFR Subcb■pter. ___Q__ 

Vapor Preaure 46'C (ll!!i"F) (pila).. ___.M._ 
Vapor Density (Air = 1.0).. . .............. ~ 
Solubility In Water.. AoorAGi@blA 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Ele<trical Group-C 

Genl'r■l-Unless the !low of gas can be stopped, putting out a dimethylamine fire will permit an explosive vapor 
concentrat1on to accumulate. Extremely flammable. Vapors are eye, skin and respiratory irritants. 

Huh Point l"l·l Flammable gas; solutions of 5% or more are considered flammable liquids 
tlamm11ble Umits ..................... 2.8 to 14.4% 
Autoi1P1ition Temp. ("F} . 756 
Edinguishln1 A~nts.. Stop flow of gas; ~. dry chemical, water fog 
Spedal F1re Procedures Use of foam is not recommended Tanks exposed to fire should be cooled 

with a water spray. Firefighting personnel should be provided with self-contained breathing apparatus and 
body protection 

HEALTH HAZARD DATA 
Health Haz.ard Ratinp 

3, 2. 3 
Odor Thrabold (ppm) 

0.047 

~neral-Vapor extremely irritating. Liquid causes burns. 

PEL/fWA (ppm) 

10 
TLV/TWA (ppAI) 

10 

S)·mp1om1-Eye irritation; irritation to nose and throat. coughing and sneezing; headache, nausea 

Short E11:poa11re Tolelllnee-20 ppm for 5 minutes. 

E11:poaure Proceduru-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen. 
admIrnstered by trained personnel, is Often helpful. Skin or eye contact-immediately flood affected areas 
gently with water. Remove contaminated clothing and continue to flush affected area for 15 minutes. Get 
medical attention. 

REACTIVITY DATA 
Stability-Stable. OMA is highly reactive with other material. 

Compatlblllty-Matert.J: Steel is a suitable construction material. Copper, aluminum, and their alloys, 
magnesium, zinc and galvanized metal are attacked readily and shoutd not be used. 

Carao: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, all-purpose canister respirator, protective clothing. Avoid contact with liquid. Secure 

ignition sources. Flush spill with large quantities of water. For a gas leak from a faulty tank, keep concentration 
of gas below the explosive mixture range by forced ventilation. 

If a spill occurs, call tbe National Rnponte Center, 800-424--8802. 

Remarks: 
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DIMETHYLAMINE SOLUTION, 40% 
Synony-- Methanamioe, N-methyl-; N-Methyl 

methanamine, 40% 

Fol'lllula-(CH,},NH 

Ap,evance-Odor-Clear, colorless liqutd; ammoniacal, 
fishy odor 

Specific Gnrity-0.892 

United Nations N•mber ... 

CHRIS Code .. 

Boiling Point .. 

FrMZtng Point .. 

____illQ_ 

---llWL 

_____M•C ----1.2£!'F ·c ___ ·F 

-37"C --=.3~tF ___ 'C ___ 'F 

Chemical Family-Aliphatic amines 
Vapor Preaure lO"C (68'F) (mmH&). 
Reid Vapor Preaure (psla) ... 

-11Q_ 
_u_ 
_i.L_ 
....liL PolluUoa C.teaory-USEPA ____..c._ IMO ___Q__ 

AppllCUle Bnlk Rea, 46 CFR Subcbapter ...... ______Q__ 

Vapor PreMUre 46'C (ll5"F) (pail) ... 
Vapor l>e1U1ity (Air = J.0) ... 
Solubility In Water .. 

F1RE & EXPWSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Group-B 

APPCflGiibla 

General-Vapor is elctremety flammable. Flashback along vapor trail may occur. Vapor may explode if ignited in 
an enclosed area. 

F1ub Point (F) ... -1 (cc) 
Flammable Umitll.. 2.8 to 14.4% (anhydrous) 
AutCH111itlon Temp. ('F) .. 752 (anhydrous) 
Exti11JUllhin1 Ap,nQ.. Water log, CO., dry chemical, alcohol foam 
Speelal Fire Procedllffll . Use water fog to protect personnel ard cool containers. Wear protecflve 

clothing and self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

3, 2, 3 
Odor Thrnbold (pplll) 

0.6 

General-Vapor very irritating, liquid causes burns. 

PEL/TWA (ppm) 
10 

TLV/TWA (pp111) 
10 

S)'lllptoms-Vapor causes sneezing, coughing, pll&umonitis, pulmonary edema. Liquid bums skin, eyes, mouth, 
throat. 

Short Expo11ure Tolerance-Vapor very irritating above 10 ppm. 

Expo11ure Proced~Get med"1eal attention. Inhalation: Remove to fresh air, rest, give mouth to mouth 
rescusltatiOo or oxygen if needed. Ingestion: Do not induce vomiting. Skin contact: Flush skin and eyes for 
at least 15 minutes. 

REACTIVITY DATA 
Stability-Generally stable; reacts with acids, strong oxidizers. Can explode In contact with mercury if ammonia 

present, so keep mercury thermometers and similar instruments away. 

Compatibillty-M■teriaJ: Suitable: Stainless steel, mild steel, iron. Unsuitable: (Corrosive) Aluminum, copper, 
zinc, brass, bronze. 

Carao: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact, do not breath vapor. Wear protective clothing (lace shield, hard hat, goggles, rubber gauntlet 

gloves, apron, boots). Use sell-contaill&d breathing apparatus if needed. Do not flush into sewers: dike and 
remove, then flush spill area with water. Secure all ignltion sources. 

If • spUI oceura, call the National Rnponlt' Center, 800-424-8802. 

1990 
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DIMETHYLAMINE SOLUTION, 50% 
sy-ynq- Methanamlne, N-methyl-; N-Methyl 

mathanamlne, 50% 
United Natioa N11mber·------

CHRIS Code .. 

...... Pomt.. _-•c --1.l.3°F 
A,,earuee-Odor-Claan, colorleu liquid; ammonlacal, "C "F 

fishy odor Fnez1ns Point.. -::q•c -48"F 
Specific Grutty-0.863 ___ ·c ---·• 

C'llemlcal FU1lly-Aliphatie amines 
Vapor Prealll'e lG"C {61"FJ (m9Ha).. . ~ 
Reid Vapol' rr-ure (pM)..... __L_ 

Polladoa Cateaorf-USEPA __Q__ IMO __Q__ 
Vapor Prelfare 46'C (115'F) (ptia)... __L_ 

Applicable Bulk Re&, 4fi CFR Sabcbapter ....... ~ 
Vapor Dellllty (Air = 1.0,,_ ___ ~ ---1.aL 
Solublllty In Wates-... AOOr:tGilbJ@ 

Grade-A: Flammable liquid' 
ElectrietJ Group-8 

FIRE & EXPWSION HAZARD DATA 

General-Vapor is extremely flammable. Flashback along vapor trail may occur. Vapor may explode if ignited in 
an enclosed area. 

F1 .. h Point ('F).. -9 
Flammable Llmlb.. 2.8 to 14.4% (anhydrous) 
Autolp.itlon Temp, ('F) .. . 752 (anhydrous) 
Extinpilblna Aaenb..... Water fog, CO., dry chemical, alcohol foam 
Special Fire Procedures.. Use water fog to protect personnel and cool containers. Wear protective 

clothing and self-contained breathing apparatus. 

Health Hu.an! lh.tlnp 
3, 2. 3 

HEALTH HAZARD DATA 
Odor Thrahold (fpm) PEL/TWA (ppm) 

0.6 10 
General-Vapor very irritating, liquid causes bums. 

TL V /TWA {ppm) 

10 

Symptom1-Vapors cause sneezing, coughing, pneumonitis, pulmonary edema. Liquid burns skin, eyes, mouth, 
throat 

Short Expo■ure Tolerance-Vapor very irritating above 10 ppm. 

Expo9ure Procedura-Get medical attention. Inhalation: Remove to fresh air. rest, give mouth to mouth 
resuscitation if needed. Ingestion: Do not induce vomiting. Skin contact: Flush skin and eyes for at least 15 
minutes. 

REAcrIVITY DATA 
Stability-Generally stable; reacts with acids, strong oiddlzers. Gan explode in contact with mercury if ammonia 

present, so keep mercury thermometers and similar instrument& away. 

Compatibillty-M1terlal: Suitable: stainless steel, mild steel, Iron. Unsuitable: (corrosive) Aluminum, copper, zinc, 
brass, bronze. 

Carso: Group 7 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact, do not breath vapor. Wear protective clothing (face shield, hard hat, goggles, rubber gauntlet 

gloves, apron, boots). Use eeH-contained breathing apparatus if needed. Do not flush into sewers; dike and 
remove, then flush spill area with water. Secure all Ignition sources. 

If I Ifill ocean. call die Nlllloul RelpOIIN Center, I00-4:z4-880l. 

Remarkt: • Grade based on calculated vapor pressure for 55% solution. 
t UnavaHable 
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DIMETHYLETHANOLAMINE 
s,...,..._0eano1: 2•(0imethylamino)ethanol; 

beta-Oirnethylaminoethyl alcohol: 
N,N-Oimethyl-N-(2-hydrnxyethyl)amine 

Untied N•d- N■mber ... 

CHRIS Code .. __l2!4L 

Fonnllla-{CH.)sNC.H,OH 

Apparuce-Odor--lor1ess liquid; ammonia-like odor 

Spedfk Grarity-0.89 

BoWq Pohlt.. --1.a§'C ---- ·c 
____m·, ., 

PnnJna: Point.. -&Q"C ---=f.\•F ___ ·c ___ ., 
Chellllw FamUy-Atkanolamines 

Vapor PreN.re zo•c CA'P> (mmHaJ .. . _j..2,_ 
Reid V11pt1r Prelllll"e (pm) ____ _1_ 

Pollutto. c..teaorr-USEPA --- IMO ___IL_ 
ApplleaMe Balk Rea. 46 CPR S.bcbapter ........ ____Q_ 

Vapor Preuure 4''C (115"F) (pehi)... _L_ 
Vap!M' Deuity (Air = 1.0) _..a.m.._ 
Sol11blllty 11 Water.. .. Comolf1e 

FIRE & EXPLOSION HAZARD DATA 
Gnidt-0: Combusltlla HRLJld --,-c 
General-Moderate hazard, when exposed to heat or flame; can react vigorously with oxidizing materials . 

.,.. Point ("F) .. 

F'lamalble LlmH• .. 
Autoipudon Tem,. {'F) .. 
Ea:tlnplaldq Apaa ... 
Spedal Fire Proced..re1 .. 

Healdll Huard a.u.,. 
Unavailable 

105 
Unavailable 
Unavallable 
CO. dry chemical, alcohol foam, water fog 
Water may be Ineffective 

HEALTH HAZARD DATA 
Oclor Thredtold (ppm) PEL/J'W A (ppm) 

Unavailable Unavailable 
General-Skin contact extremely dangerous. 

S)']llptom.-lnitation of nose and throat 

Sllort b:potUre Tolerance-Unavailable 

TLV/IWA (ppm) 
Unavailable 

E:1:JIC)IIU'e Proceiil-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove oontaminated Clothing and gently flush affected areas with water for 15 minutes. Get 
medlCal advice or attention. 

REACTIVITY DATA 
Stabfllty-This is a relatlYefy reactive substance which can react with many other chemicals. 

eom,.UbJHty-Material: Copper and copper alloys, and zinc and galvanized iron are corroded readily and 
should be avoided. 

Cuao: Group a of compatiblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, full-protective clothing. Avoid cootact with liquid. Secure ignition sources. 

U a ...UI occ11111, call tbe National RelJNNIM Center, II00424 8801, 

Remarb: t Unavailable 
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DIMETHYLFORMAMIDE 
Synonyms- N,N-Oimethylformamide; OMF; DMFA United Nations Numbllir.. .. 

CHRIS Code .. _llML 

Formula-HCON(CH,). 
Bolling Point .. 

Freeztna Point .. 

_____]2Z"F 

Appearance-Odor-Colorless liquid: unpleasant and fishy "F 

""''· -73'F 
Specific Grnity-0.95 

Chemical Family-Amide 

Pollution C■tegory-USEPA ___ IMO~ 

Applicable Bulk Reg. 46 CFR Subcbapter ...... __Q__ 

Vapor rre.iure 20'C (6B'F) (nunHa) .. 
Reid Vapor Preuure (p1la) ... 
Vapor Preuure 46"C (115"F) (pail). 
Vapor Den.lty (Air = 1.0) ... 
SolubUity in Water ... 

FIRE It EXPWSION HAZARD DATA 
Gradf'-D: Combustible liquid 
Electrical Group-□ 

___ ., 
_.Q.JL 
--"!L 
~ 

Comolate 

General-Moderate hazard, when exposed to heat or flame; can react with ·oxidizing materials. Vapors are 
irritating 

136 
2.2 to 15.2% 
833 
Alcohol foam, CO-i, or dry chemical. 

Fluh Point ("Fl 
Flammable Limits. 
Autoignition Temp. ("F) 

Ei:tinguishing A~nts .. 
Special 1-'ire Procedures Provide lire-fighters with self-contained breathing apparatus and protective 

clothing 

Health Hazard Ratings 
2, 2. 3 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

100 
PEL/fWA(ppm) 

10/Skin 
TLV/IWA (ppm) 

10/Skin 

General-Moderate hazard. May be absorbed through skin. Experimental evidence of liver and kidney damage. 
May defat skin. Highly irritating 

Symptom,-Nausea. vomiting; skin irritation from liquid contact. 

Short Expo11ure Tolerance-Prolonged inhalation of 100 ppm has produced liver damage in experimental animals. 

Expo11ure Procedures-Wash contaminated skin with copioos amounts of water. Irrigate eyes with wateJ for at 
least 15 minutes 

REACTIVITY DATA 
Stability-Stable 

Compatibllity-\bterial: Compatible with all common metals except copper and copper alloys. 

Carso: Group 10 of compattbillty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, safety glasses, protective clothing. Avoid contact with liquid. Secure ignition sources. 

Scoop up, add alcohol and burn in a safe place outside. 

If a 1pW occun., call the National Reaponae Cater, II00-4J4-.8802, 

Remarks: • Vapor Pressure: 3.7 mmHg at 2s·c. 
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DIOCTYL PHTHALATE 

S)1IOllyma- D1-(2-ethylhexyl)phthalate; DOP; 
bis{2-Ethylhaxyl)phthalate; Octoil; Phthalic acid, 
bis(2-ethylhexyl}ester 

United Nations Number ... 

CHRIS Code .. 

___;__ 

__QQf__ 

Fonnllla-C,,H,(COOC.H,,)2 

~r-Colorless oily liquid: mild odor. 

Spednc Grfflty~.99 

Boill■1 Point .. 

Freeztna; Point .. 

______aB§"C ~•F 
•c "F 

-55"C -§Z'F 

Chemical F..Uy-Ester 

Polhatfoa Cateaorr-USEPA ___ IMO ___JJl..._ 

Applicable Bulk Rea, 46 CFR Subdl■pler ....... _JL_ 

Vapor Pre.lure 20"C (68"F) (mmH&) .. 
Reid Vapor Prellllre ((Iii.) ... 
Vapor Pr-.re 46"C (ll!i"F) (pei-.J .. 
Vapor Density (AJr = 1.0) .. 

Solubility in Water .. 

FIRE & EXPWSION HAZARD DATA 
Gnde-E; Combustible liquid 
Electrical Groap-0 

GeneraJ-Sllght hazard, when exposed to heat or flame. 

Flab Poiat ("F).. 425 
Flammable IJ.adn.. Unavailable 
Autolpldu. Teinp. ("Fl .. 770 
Extlnpldiln1 Aenta.. carbon dioxide, cky chemical, foam, water spray 

'C ___ 'F 

_J!J2L 
____l.!M.__ = ,...11&_ 

IOSOM>le 

Special Fire Procedura .. Water or foam may cause trothing. Do not direct water directly into fire. Use 
water to keep lire exposed containers cool. 

HEALTH HAZARD DATA 
Health Huanl Ratinp 

Unavailable 
Odor Tlr,reshold (ppm) 

Unavailable 
PEL/TWA(ppm) 

Unavailable 
TLV /TWA (ppm) 

Unavailable 

General-Suspected carcinogen. Produces no ill effects at normal temperatures but may give off irritating 
vapors at high temperatures. 

Symptoms-After repeated exposures to skin, liquid causes reddening and scaling of the skin. 

Sbort Eipopn: Toleruee-Unavailable 

Eipollll"e Procedura-Skin contact-wash affected parts as soon as possible. Eye contact-Hood eye gently 
with clean water. Continue washing for at least 15 minutes. 

REACTIVITY DATA 
Stallillty-Stable. 

C-patlblUty-Mlterlal: usual materials of construction are suitable. 

Carito: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If 1 1J1W ocnn. call tbe National Rapoue Center, 800-424-880:Z. 

Remarb: :t: Unassigned 
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14-DIOXANE 
s,..,., ..... Dlathylene dioxide; 1,4-0lethylenedloxlda; 

Olethylena ether, Olethylene oxlda; Dloxan; 
Dloxane; p,-Dloxane; Glycol ethylene ether 

A..- acm 01hr Clear liquid; mMd, alcoholic odor 

SpecUk Grmty-1.04 at 20·120·c 

a..1ca1 Faaily--Cycllc ether 

Pelbltlaa Catepr,-USEPA ____a_ IMO ______c__ 
._ .......... CFR ................. _2,_ 

Ullhed Nlltiom N_._, ____ _ ...lllL 

CHRIS Code .. ------- .Jl!2L 

....,. ...,. ______ 1w:c _____w·F 
•c "F 

Freeda& Poml'---- =:Jj•c §1"F 
___ ·c ---·• 

Vapor Pr-.,e lO'C (68"P) (-"I) .......... ___JJ_ 
Reid Vapor ~ c,,taJ ---1.L_ 
Vapor ~ 4'"C (115"F) (Jiu) ....... ---1.L,_ 
Vapor D..aty (Air = LO>---- _J.Q.._ 
SobiblHty Ill Wllter---- Cggppto 

FIRE .t EXPLOSION HAZARD DATA 
Gnde-C: Flammable liquid --Geaenl-When anhydroue, forms exploai\le peroxides with air. DanQMOU8, when exp088d to heat or flame. 

Flashback along vapor trall may occur. Vapor may explode if ignHad in an encloeed area. Toxic vapor1 .,. 

generated when heated. 
F1ah Pobll ("F) 54 (cc); 74 (TOCJ 
"--blel.Jml.tl ..... 2 to 22% 
AlltolpitlonTem,.("F) .. 356 
Esthtpillliq Ala .... CC>t, dry chemical, alcohol foam 
S,edal Fire Proeed- .. .......... Wear goggles, seU-contained breathing apparatua and rubber overclothlng. 

Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Health Huard Raiql °""-- PEVI'WA_, TI.V /l'W A CJ,a) 

1, 1, 3 620 mg/m'" 25/Skln 25/Skln 

Geaenl-Suspected carcinogen. Vapor has poor warning properties and can be inhaled In amount8 which may 
cause serious intoxication or death with injury of liver and kidneys. Liquid can be abaorbed through skin In 
sufficient quantities to produce injury. 

S,,.,coi.-lnttatlon to eyes, nose and throat (300 ppm) 

Short Es.-ve T~OO ppm for 15 minutes cause mild inttation. 

I -FOf eye or skin oontact-flulh wi1h water tor 15 minutes and remove any contaminated Es,c.an. I\ 
clothing. Obtain medical care it expoHd to high vapor concentration. 

• NOTE: Detectable odor Is "91.ter than the TL V. Exposure to potentially dangerous vapor concentratlOns can 
occur betON the vapor 18 detected by smell. 

REACTIVITY DATA 
SabWtJ-Stable, no polymerization: forms peroxide& with air, lhould be padded wi1h nitrogen. 

eo.,.dbfllt,-Mster:lal: Carbon steel recommended. Copp« and copper alloy& may cau .. sight 
dlscolorizatlon. 

Cuao: Group 41 ol oornpatibHlty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face lhleld, protective clothing. Have all1)Urpose canister muk available. Secure ignition 

IOUl'C89. Small spill• may be flushed away with watef. 

U • .,W oee.n, call die Nal:loul .. -H c.ter, I004l4 IIOJ, 
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DIPHENYL-DIPHENYL ETHER MIXTURE 
s,_,__. Blphenykilphenyl ether mixture; 

Dlphenyl-dlphenyl oxide mixture: Oiphenyl 
oxlde-diphenyl mixture; Dowtherm A: Phenyl 
ether-blphenyl mixture 

Foraabt-Ci1H10O 

~traw coror liquid; phenol-Hke odor 

s,.dftc Gnnity-1.07 

Uldted Natlou Number ...... 

CHRIS Code .. 

_;__ 

....lllXL 

~•C ___ill"F 
•c "F 

~-c~•F 
___ •C ___ •F 

a..k111 Fuatly-Ether 
Vapor ~ 20'C (WP) (Jmnffa) .. ..Y....l,mt.. 

Polldcla c.teaorJ-USEPA ___ IMO __.e.._ 

lhltl Vapor Preuure (plla). _____ ---
Vapor~ 4'"C (115"F) (pda)... ~ 
Vapor De-1ty (Air = 1.01 ~ 

A,.uawe Balk Rea, 441 CFR S.bcbapter ......•. ~ SoJ•bHlty la Water.. Negligible 

FIRE & EXPLOSION HAZARD DATA 
GrNe-E: Combustlble liquid 
,,_...G,.......0 

Gealnl-Moderate hazard, when exposed to heat or flame. Irritating vapors generated when heated. 

~ Point rF> .. . 255 
-,. u.tt, _____ 0.8 to 3.3% at 300"F 

AllkHpltloa Temp, rF> .. 1150 
Es~ Aaeatl--- COi. dry chemical, water fog and loam 
Special Fin Pl'VCeltaret .. . Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Haldi Huard lbtt_,. Odor nn.ltold (ppm) PEL/I'WA (ppm) nv/lWA (ppm) 

t, t, 1 1 Unavailable Unavailable 

GeMnl-Skin Irritation Of more or 1888 mild degree may be expected only from prolonQed and repeated -· S~lnhalatlon-eye or respiratory irritation. Sk1n contact-reddening, slight irritation. 

Sllort l:x)IOIID'e Toluaace--Unavallable 

~ ~V&por-f'8n'IOV& victim to fraeh air; If breathing stops, apply artificial respiration. Skin or 
eye contact--f'8fflove contaminated clothing and gently flush with water. 

REACTIVITY DATA 
Stabftlty-Ve,y stable. 

O.,atiltHitJ-MaterW: Usual materials of construction are suitable. 

Carao: Group 33 of compatibiNty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves. face shield, full protective clothing. Secure Ignition sources. Small spills may be flushed 

away with water. 

If a aHI ocean, call tbe Natlmaal RNpOW Centff, M-424 88112 

llaarkl: t Unassigned 
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DIPHENYLMETHANE DIISOCYANATE 
Synon)'lllll- 4,4-Diisocyanodiphenylmethane; 

4,4'-Diphenylmethane diisocyanate: 
Diphenylmethane-4,4'-diisocyanate; MDI; Methylene 
bis(4-phenyl rsocyanate); Methylene 
bis-phenyl isocyanate 

Formul1-(0CNC.H,).CH, 

United NlltloRI Number ... 

CHRIS Code .... ~ 

Bolll111 Point .. Decomposes ~-c ____.z3§'F 
'C 'F Appuranre-Odor-Lighl yellow solid (at room 

temp&Jature) or molten liquid; slightly musty odOf 
Speclfk Gravity-1.19 al 77"F (25"C) 

Freuin1 Point.. ~•c __iS!"F ___ •c ___ "F 

Chemical Family-Isocyanate 
Vapor Preaure 20"C (68'F) (mmHI).. ~ 
Reid Vapor Preuure (plia)... ..Y..J.mt... 

Pollution C11e11:or)·-USEPA ___ IMO ~ 
Vapor Preaure 46"C (115"F) (p11la).. Jl...l2tL. 
Vapor Demllty (Air = 1.0)... . _A.L 

Applicable Bulk Reg. 46 Ct'R Subchapter .. . ____Q__ SolublUty In Water ... 

FIRE & EXPLOSION HAZARD DATA 
Grade-E· Combustible 
Eledrinl Group,----NA 

General-Light yellow solid. Flammable at high temperatures. Toxic vapors of carbon monoxide, oxides Of 
nitrogen. hydrogen cyanide are generated when heated. Fire may cause polymerization and decomposition 
leading to violent rupture of containers or tanks. 

I-lash Pt>int ('f,f 374 
Unavailable 
465 
Water spray, CO., dry chemical, water spray. 

f1amm11h\f l.imils 
Auloignilion fcmp. (F) 

E1.tin!luishinit A!lf"nts 
Spe-cial 1-'ire Pr11cl'dures Wear self-contained breathing apparatus aocl protective clothing. Cool 

exposed tanks with water. 

Health Huard Ratings 
3, 2, 4 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PEL/IWA (ppm) 

0.01 
TLV/IWA (ppm) 

0.005 

General-Vapor is strong irritant to eyes and throat; can cause eye and lung injury. Cannot be tolerated even at 
low concentrations. 

Symptoms-Watering Of reddening of eyes, diarrhea, and loss of weight. Breathlessness, chest discomfort, and 
reduced pulmonary function. 

Short Exposure Tolerance-Animal tests have shown slight eye damage in 50% solution: oral lethal dose is tn 
excess of 21.6 g/kg of body weight; no primary skin irritation; no deaths by inhalation in 5-6 hours. 

Exposure Procedur-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and immediately flush affected areas with water for 15 minutes. 
Gall a doctor. 

REACTIVITY DATA 
Stability-Material must be blanketed with dry nitrogen; unstable in traces ol moisture, slowly forming carbon 

dioxide gas 

Compatibility-Material: Do not have in direct contact with wood. 

Car110: Group 12 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing and self-contained breathing apparatus. Avoid contact 

with liquid. Secure ignition sources. 

If • spill occurs. call die National Rttponte Center, ·800-424-880l. 

Remarks: • Negligible; reacts slowly. 
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Dl•n-PROPYLAMINE 
SyllOll)'--Olpropylamioe; OPA; 1-Propanamine, 

N-propyl-
UnHed N1tlo111 Number .... ...mL 

CHRIS Code .. _..llliA_ 

Bolllna Point.. -------1QZ'C ~·F 
Apparuce-Oiior-Color1ess liquid; pungent "C 'F 

ammoniacal odor 
Spedftc: Gra,lty-0.74 

Freezina Point.. -83'C -81"F ___ •c ___ •F 

Cbeaal Family-Amines 
Vapor PreNure 20'C (68'F) (mmH&) .. _2.Q._ 
Reid VllpOJ' Pre.ore (plla)... ~ 

Pollution Cllteao,y-USEPA _____Q_ IMO ___Q__ 
Applic:11ble Bwk Rea- 46 CFR Subc:lulpter ....... ______Q___ 

VllpOJ' Pre.ore 46'C (115"F) (p11ia).. ---1..il_ 
Vapor Deulty (Air = I.OJ.. ~ 
SoJublllty la W■ter .. 2 5% by weight 

Gnde-C: Flammable liquid _G.......,, 
FIRE It EXPLOSION HAZARD DATA 

General-Dangerous when exposed to heal o, llama. Flashback along vapor trail may occur. Vapor may 
explode if ignited in an enclosed area. 

Flub Polnt ("Fl .. 
FlulmableLlmltl .. 
Autolpltlon Temp. ('F) .. 

EstlnllUlldna; Aaenu .. 
S,ecial Ftre Pn:lced11n1 .. 

Heal.ti. Hu.rd Rat:11115 
Unavailable 

General-Toxic, noxious. 

63 
Unavailable 
Unavailable 
Foam, COa, dry chemical 
Wea, self-contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Odor n.r.hold (Jlpm) 

0.01 to 0.t 
PEL/TWA (ppm) 

Unavailable 
TLV /TWA (ppm) 

Unavailable 

Sympto--Skin bums, eye damage (permanent). lnhalatlon: pulmonary edema. Ingestion: alkaline burns, death. 

Sltort hpo11UR Tolerance-Inhalation; 1000 ppm produces severe irritation of respiratOfY tract and lungs, with 
possible pulmonary edema. 

Ez,-are Procedllret-Get medical attention. Inhalation: Remove to fresh air, administer oxygen if needed. Skin, 
eye contact: Flush with water for at least 15 minutes. 

REACTIVITY DATA 
StabWty-Stable. Reacts with acids. 

CompadbWty-Material: Dissolves paint and most plastics; swells rubber. Suitable: Carbon steel, stainless steel. 
Unsuitable: Copper, zinc. brass, bronze, aluminum, magnesium. 

Car-Jo: Group 7 on compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact. Wear sell•contaioed breathing apparatus, lace shield, protective clothing. Wash clothing 

thoroughly before reuse. For small spills, flush area with water spray. Secure ignition sources. 

If a .,W occ:1tn, caU tlte National RelpOIIM Center, 800-4~ .....,.., 
1990 
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DIPROPYLENE GLYCOL 
Synony-- 2,2-Dihydroxydipropyl ether, Uaited NadOM N...,_, ------ ____t_ 

2,2' -Dihydroxyiaopropyl ether; 1, 1 '-Oxydl-2-propanol 

CHRIS Code .. -------- ...Jlf!L 

Formula-(CH,CHOHCH.)..O 

A,..earuce-Odor-Colorless, slightly viscous liquid: 

Belllq pohlf ____ __m•c ~•F 
"C "F 

"'°" ... F'reezlJII PoJloc suiil{cooil·c ==·F ___ 'C ___ 'F 
Specific Grulty-1.03 

Chemical Faadly-Glycol ether 
vapor PreNare zo•c (61'F> <-Ill> ~ 
Re6d Vapor Pr-.re (pu)O..---- ..Ll.m<. 
Vapor Prwwe 46'C (ll!l'F) (,-a)... _.Q.QL 

PGltutioll eatqory-USEPA ___ IMO _____fil__ Vapor De.tty (Ab' = 1,0 ~ 
SohabUHy Ill Water_____ 9mJwll Applicable Bulk Rea, 46 CFR S.llcbapter ........ ___Q__ 

Gnde-E: Combustible liquid -- FIRE & EXPWSION HAZARD DATA 

GeneraJ-Sllght hazard when exposed to heat or flame. 

Flub Poi■t ("F) .. 

F1llllllUble UmJtl .. 
Autoipldon Temp, ("F) .. 

Edlnpldilna Apab ... 
Speclal Fire Proudun11 •. . 

Health Huard Radap 
0, o, 1 

280 
LEL=2.2% UEL-unavailable 
Unavailable 
Water, COii. dry ctlamlcal, alcohol foam 
Water or foam may cause frothing. 

HEALTH HAZARD DATA 
Odor Draltold (Jlfm) PEL/TWA <P,m) 

Unavailable Unavailable 

General-Not considered toxic under ordinary conditions of handling. 

Sympto11111-Minor eye irritant. 

Short E1:po111are Tolenuw:-Unavailable. 

nvnwA<..-> 
Unavailable 

E1:ponre Proceduret-Skln or eye contact-remove contaminated clothing and gently flush with water for 15 
minutes. Get medical advice for eye contact. 

REACTIVITY DATA 
Stability-Stable. 

Comp11tlbUlty-MatffW: Usual materials of construction are suitable. 

Carao: Group 40 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If a .,W OCClll'I, call Ille Nadoul .. __ u C.W, IOB4l4 II02, 

Remarlu: + Unassigned 
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DODECENE 
s,._,,_ alpha-Oodecylene; Propylene tetramer: United Natlom Number .... --1___ 

T etrapropytene 

CHRIS C.ode .. -=-
Fonnu.Ia-C,.Hu 

BoUlq Point .. 

Freezing Point .. 

----2.1.3'C ~•F 
Appearuce-Odor-CoOf'less liquid; pleasant odor 

Speclftc GraTll)'-0.76 

___ ·c ---·• 
--=..a2'C ~•F 

·c ---·• 
Vapor Prelluff 20"C (68'F) (nunffl) .. 
Reid Vapor Pre.lure ((lllaJ •.. 

Poll11tlon Catqory-USEPA ___ IMO _fl_ 
Vapor Preawre 46'C (115'F) (11111.1) .. 
Vapor Deuity (Air = 1,0)... 
SolubUlty 111 Waler .. AppUcable Bulk Rea,. 46 CFR Subcbapter .....•. --12....Q... 

FIRE & EXPLOSION HAZARD DATA 
Gnde-D; Combustible liquid 
Electrical Group--D 

General-Moderate fire hazard when exposed to heat. 

Flub Point ("F) .. 144 
F1ammabJe UmJb: .. LEL=0.8% UEl-Unavallable 
Auloqnttlon Temp. {"F) .. 400 
Eitln,uillllq; Apnta ... Carbon dioxide, dry chemical, or foam 
Spec.la] Fire Procedures .. Cool exposed tanks with water. Water may be ineffective on fire. 

HEALTH HAZARD DATA 

....J!.l!L 
__ML 
_ill_ 

NagUaibla 

Healtll Huard Ratlap Odor 'Illrelhold (ppm) PEL;TWA (ppm) nv JTW A (ppm> 
1,1, 1 Unavailable Unavailable Unavailable 

General-Vapor slightly irritating in high concentrations. 

Sympto--Slight smarting of the eyes or respiratory system if present in high concentrations. 

Sbort Exll(lllln Toluance--Unavailable 

E:s:IIO'llf'e Procedw-es-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected areas with water. 

REACTIVITY DATA 
Stallllity-Stable. Can react with oxidizing materials. 

Compatlblllty-Materllll: usual material• ol construction are suitable. 

Carso: Group 30 Of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure Ignition sources. 

If I iplU OCCllnt call tbe Natioul RHD<>ue Cuter, 800--424 8802, 

Remarb: • Vapor Pressure: 1 mmHg at 47.2'C. 
:t Unassigned 
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DODECYLBENZENE 
Synony..._Alkylbenzene: Detergent alkylate #2: 

n-Dodecylbenzene; Laurylbenzene: 
1-Phenyldodecane 

United Natioas Number .. 

CHRIS Code 

------'--

_lllllL 

Bollin& Point.. ~-c --~lltF 
___ 'C ___ 'F Appearance-Odor-Water-white liquid: kerosene-like 

odo, Freezing Point.. ___ 4"C ~•F 
Spedflc Gravity-0.86 'C ___ 'F 

Chemical Family-Aromatic hydrocarbons 
Vapor Praaure ·20-C (68'F) (mmHa)... ____Q,_Q1_ 
Reid Vapor Pre.ore (peia),.... --4.L 

Pollution Cate11ory-USEPA ___ IMO ___fil_ 

Appliuble Bulk Reg. 46 CFR Subchapter .. _____Q___ 

Vapor Pres&&ttt 46"C (ll5"F) (p11laJ.. ____..!.L__ 
Vapor Den■lty (Air = 1.0). . ........... ~ 
Solubility In Water.. Nealkilibl@ 

FIRE & EXPLOSION HAZARD DATA 
Gradl'-E Combustible liquid. 
Ele-ctrinl (;roup-0 

C.,.n~ni.1-CO and CO, fumes produced on combustion. 

Flub Point n-1 235 
f.l•mm•ble l.imits Unavailable 
A11toi11:nition Temp. l'l·l Unavailable 
Euinguishinit A1ents Confined aFea-CO,, dry chemical. Open area-foam, water spray. 
SPl"Cial Fin Pro«durn Water or foam may cause frothing. 

HEALTH HAZARD DATA 
Health Huard Ratings Odor Threshold {ppm) PEL/TWA {ppm) TLV /TWA {ppm) 

0. 0, 0 Unavailable Unavailable Unavailable 
General-Very low tox,c1ty 

Symptoms-Very low toxicity. 

Short Exposure Tolerante-Very low toxicity. 

Exposure Procedures-Skin contact-wash well with soap and water. Eye contact-flush with potable water. 

REACTIVITY DATA 
Stability-Stable 

Compatibilit)·-:\lattrial: Usual materials of construction are suitable. 

C11.rgo: Group 32 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact with liQuid. 

If a lpill IICClln, call the National R-,oue Cealer, 800-424-8802. 

Remark.s: + Unassigned 
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DODECYL PHENOL 
Sy_,,__ No common aynonyms. 

CHRIS Code .. --=----
Fonn111a-CH,C1 , H11C.H,OH 

BoW111 PoJnt .. 

Freez.1111 Point. 

~•c ~•F 
Appearance-Odor-Straw colored liquid; phenolic odor 

Spedftc Gn•lty--0.90 to 0.99 

'C 'F 
__j'C ==•F ·c ___ ., 

Cbmldcal Family-Phenols 

Polludoll Catqory-USEPA ___ IMO ......A_ 

Vapor ~re 20"C (68"F) (mmffa) .. 
Reid V1por Pttslu.re (Pila) ... 
Vapor Pre.u.re 46'C (115'F) i1N1lal .. 
Vapor Deulty (Air = I.OJ .. 
Sol11blllty In Water .. 

__!__ 
__!__ 
__!__ 
_D.2L 

Applkable &.llr. Rea- 46 CFR S11bduipter ....... ___Q_ ln@luble 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Eleetric:al Gro~D 

General-Slight f,re hazard when exposed to heat or flame: decomposes when heated yielding toxic products. 

Flab Point ('FL 325 
Flammahle Umltl .. Unavailable 
A■tofpltlon Temp. ('F) .... Unavailable 
Eztinaaisblq Apab .. CO., dry chemical, alcohol foam, water log 
Special Fire Proceduret .... Waat self-contained breathing apparatus. Water can cause frothing. 

HEALTH HAZARD DATA 
Healda Huard lt.Uap Odor lbreebold (ppm) PELITWA{ppml TLV /TWA (ppm) 

Unavailable Unavailable Unavalable Unavailable 
General-Moderately toxic, highly irritating. 

Sympt-lngestion: Burning pain in mouth and throat, abdominal pain, vomiting, diarrhea, weakness, 
dizziness. Corrodes digestive tract. Inhalation: Irritation, bronchitis, pnetJmonia. Skin: irritation, pain 

Sllort El:)IOIW'e Toleruce-

El:ponrt Prvceftra-Get medical attention. Ingestion: Drink water or milk, swallow activated charcoal or castor 
oM. Inhalation: Remove to fresh air. Skin contact: Wash twice with soap and water. Eye contact: Flush with 
water for at least 15 minutes. 

REACTIVITY DATA 
StalNUty-Generally stable but decomposes when heated forming toxic products. Reacts with oxidizing 

materials. 

Compat:lbJllty-Mat.w: 

Carso: Group 21 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact. Wear protectivt! clothing and lace shield. II spill is heated or burning, wear seH-contained 

breathing apparatus. Material is a seri01JS pollution hazard. 

If a 1pm occun, call the Nat:IOllal llelpo111e Center, 800-424 8802. 

Remarb: t Unavailable , ... 
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EPICHLOROHYDRIN 
Synony- 1.Chloro-2,3-epoxypropane; 

3-Chloro-1,2-epoxypropane; Chloromethylo)drane; 
2-Chloropropylene OXide: gamma-Chloropropylane 
0Kide; O><lrane, (chloromethyl)-: Propane, 
1-chloro-2,3-epo>cy 

r°l 
CHRIS Code ..• 

----2!lil_ 

~ 

Formula-CH,CHCH,CI 
Ap~IOfless liquid; chloroform-like, 

BoUU11 Point.. --1.l§"C _____liQ•F 

sweetish odor 
Speelftc Graflty-1.18 

•c •F 
FTeeziq Point.... -§B"C --=li•F ___ •c ___ "F 

Chemical FU!Uly-Eplchlorohydrin 

Pollution Cateaory-USEPA ____JL_ IMO _.Q__ 
Applicable BuJk Rea. 46 CFR Subcbapter ....... ___Q__ 

v.,.,.. Pnaaiure 20·c (68'F> <mmHa>.. --12.L 
Reid Vapw Prsnre (],lia)•:----,--,----- _JW._ 
Vapor Preleure 46"C (115"F) (plla).. ---1.L 
Vapor Deulty (Air = I.OJ, _____ _j.JL_ 
SolublUty ID Water.. 8% 

FIRE & EXPWSION HAZARD DATA 
Grade-D: Combustible liquid 
Electrical Group-C 

General-One of the products ol combustion is hydrochloric acid gas, which Is both toxic and corrosive. Ignited 
by heat and open flame. This product can decompose to form highly toxic phosgena gas. 

FluJI Point ('Fl.. 105 
Flammable Ltinits.. 3.8 to 21% 
Autoignition Temp. ("F) ... 804 
Extinp.l1hin1 Agentl.. CO,, dry chemical, alcohol foam, water log. 
Specl•I Ftre Proced11re1 .. Keep e:w:posed tank cool with water spray. Provide respiratory and body 

protection to firefighting personnel. 

HEALTH HAZARD DATA 
HeaJth HIIZllrd R1tinp 

3, 3, 4 
Odor Thnshold (ppm) 

10 to 25 
PEL/IW A (ppm) 

2/Skln 
1L V /IW A (],pin) 

2/Skin 
General-Suspected carcinogen. Vapor extremely irritating. Lung injury may be delayed. Liquid causes severe 

burns; absorbed by leather and causes delayed bums. Class B poison. 

SymptolllS-The liquid blisters skin on contact. The vapor causes eye and respiratory Irritation. It may also 
cause vomiting, convulsions, rapid pulse, and respiratory paralysis. 

Short Expo1111re Tolerance-Concentrations exceeding 40 ppm rapidly produce imtation to nose and eyes. 

Ell:poaure Procedures--Vapor-remove victim to fresh air; if breathing stops, apply artificial respktltioo. Skin Of 

eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical attention as soon as possible. 

REACTIVITY DATA 
St.billty-Stable und8f usual handling conditions. However, It will polymerize at elevated temperatures or in the 

presence of certain catalysts; acids, alkalies and metallic halides are known to be effective catalysts for 
polymerization and should be avoided. 

Compadbillty-M1terlal: Usually carried in steel tanks; however, the wet prod!Jct will pit steel. 

Cup: Group 17 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective Clothing. Evacuate personnel not equipped 

with protective clothing and respiratory protection. Secure ignition sources. 

If I mlll ocaan, call die N1tloml. Reapow Center, 800-4:Z4 8802. 

RellUU'kll: 
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Synoa)'111f- Blmethy1: Dimethyl; Ethyl hydride; 
Methylmethane 

ETHANE 
United N1tio"' Number .. refrigerated 

compressed 

CHRIS Code .. 

--1.iil_ 
-1ill._ 

_.rti..._ 

Bolllq Point.. 

1-"reezina; Point ... 

~·c -=12§'F 
'F Appearuce.Qdor-Clor1eas gas, colorless liquid; - __ ·c 

-----=;J§Q'C -=m·F 
speanc Grftlly-0.45 (Hquid) 

___ ·c ___ 'F 

C.-kaJ Famlly-Saturated hydrocarbon 

Polbttioa C.teaory-USEPA ___ IMO -----
ApplicQle hlk Rea, 4Ci CFR S.bcbapter ..•..... .....12.Jl.. 

Vapor Preaure 20'C (61'FJ (m•Hs> .. 
Reid Vapor Prea11re (pail) .. 
Vapor Prea11re 4Ci"C (ll!l'F) (plj1J .. 
Vapor Demily (AJr = 1.0) ... 

SolabHlt)' In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Eleetrlcal Group--0 

..'L..Jjjgh_ 

..'L..Jjjgh_ 

..'L..Jjjgh_ 
--1.llL 

Muhl, 

Geaenl-Dangerous, when exposec:I to heat or flame. Unless the flow of gas can be stopped, extinguishing a 
lire will permit accumulation of an explosive concentration ol vapor, and subsequent explosion or re-flash. 

Flall Poi■t ("F).. -211 
l'lammahlt Llmtts... 3 to 12.5% 
Aliloipjtlon Temp. ("F) .. 959 
Extinpiablq Asents... . Stop flow of gas: CO., dry chemical 
SpecJal F1re Prucedura .. Shut off gas supply, then use dry chemical or CO.. Tanks exposed to fire 

should be kept cool with a continuous spray of water. 

Healtli Haanl Ratiap 
Unavailable 

HEALTH HAZARD DATA 
Odor Tlira.bold (ppm) PEL/IW A (ppm) 

899 Unavailable 
TLV /TWA (ppi11) 

Unavailable 

Genlnll-Simpla asphyxiant. Breathing vapor may cause unconsciousness without warning because of lack of 
oxygen. Contact with liquid will cause frostbite. 

S1m...-1nhalation-headache, dizziness, drowsiness. Skin contact-frostbite. 

Sltort ~re T~sure of guinea piga to concentrations of from 4.7 to 5.5% for 2 hoors caused 
only slight drowslnel8 and irregular respiration. 

Exponre Proced-Vapor-remove to fresh air; if breathing stops, apply artificial respiration. If the liquid has 
spUled onto the skin, points of contact may be frostbitten; handle gently and protect from mechanical 
damage. 00 NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stabotty-Stable. 

CompatU,WtJ-M•terial: Noncorrosive 

Carao: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister respirator available. Liquid will 

evaporate rapidly. Secure all possible sources of ignition. 

H • lpill occun, call the Nadoul Reepoue Center, 800-124 8801. 
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ETHANOLAMINE 
s,-)'1111-Aminoethanol; 2-Aminoethanol: 

beta-Aminoethyl alcohol; Colamine: Ethylolamine; 
2-HydrO)cethylamine: beta-Hydroxethylamine: 
Moooethanolamine 

Formula-HOCH,CH2NH2 

CHRIS Code .. 

....2ill... 

~ 

Bolllna Point.. -----1Z2·c ~·F 
'C 'F Appeannce-Odor-ColOJless liquid; ammonia-like odor 

Speclfk Gra:rity-1.02 
freezjq Point.. --1.Q'C _____;Q"F ___ •c ___ ·F 

aie.lcal Family-Amine 
V■por Prea11re lO'C (61"F) <-Ha).. _a.a_ 
Reid V■por Preuun (pda)... . ~ 

Pollutioa C.tegory-USEPA ___ IMO _____Q__ 
Vapor Preu11re 46'C (115"F) (plla).. --2JQ_ 
Vapor Deu.lty (Alr = 1.0) ......................... .....2.J.L 

Applk:llble B11111. Res. 46 CFR S11bcbapter ....... ____Q__ Solubility I■ Water.. CgmRfttt 

Grade-E: Combustible liquid 
EIKtrical Group-□ 

FIRE & EXPLOSION HAZARD DATA 

Generlll-Moderate hazard, when exposed to heat or flame. Irritating vapol'S generated when heated. 

200 
Unavailable 
greater than 500 
C~. dry chemical, alcohol foam, water fog 

F1ub Point ("F). 

Flammable Limits .. 
Autoipition Temp. ("F) .. 

Extinguishing Agents .. 
Special Fire Procedures .. Respiratory and body protection should be wom by fire parties. 

Health Huard Ratinp 
2, 2, 2 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PEL/TWA (ppm) 

3 
nv11WA <ppm> 

3 

General-Liquid contact causes severe eye irritation. Vapor inhaJation causes respiratory irritation. 

Symptoms-Respiratory irritation will range from itching to severe burning depending upon concentration. 

Short Exposure Tolerance-SO ppm for 30 minutes 

Ell:poaure Proc:edures-Vapor---remove victim to fresh air; ii breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, is often helpful. Skin or eye contact-remove contaminated clothing and 
gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
StahlUty-I1 will oxidize in the presence of air, so is often shipped under a pad of inert gas. Ethanolamlne is a 

reactive material combining chemically with many other substances. 

Comp■tiblllty-M■terial: Corrosive to copper and its alloys; also attacks rubber. 

Cargo: Group a of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, face shield or all.purpose canister respirator, protective clothing. AvOid contact with 

liquid. Cover spill with sodium bisulfate. Wash with excess ol water. 

If a lpjll occun. call die Nadoaal Rn,- Center, 800-4l4-IIOl, 
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ETHOXY TRIGL YCOL 

s,_,_ 2·(2-(2-Ethyoxyetho,cy)ethoity]ethanol; 
Ethyoxytriethylene glycol: Trlethylene glycol ethyl 
ether; Triglycol ethyl ether: Triglycol moooethyl 
_, 

Formula-C.H10(CH,}aO(CH,),OCH,CH,£JH 

AppelJ'UICe•Odot-Colorless and practically odorless 

C'Hmk:al Family-Glycol ether 

PoU111lo11 C.teaorr-USEPA ___ IMO ---'L_ 

United Nadom Number ... 

CHRIS Code .. 

Bolllna Point . 

Freezlna Point .. 

-----lli'C __ ·c 
--=.ll!'C ___ ·c 

Vapor Preuure lO'C (68"FJ l111111H&) .. 
Reid Vapor Preaure (plia) ... 

--'--

___ru'F 
'F 

- 'F 
___ 'F 

_Q,QL 
..ll..Lm,_ 
~ 
....§.li__ 

ApplicaWe Blllk Rea. 46 CFR S11bd111pter ....... __Q___ 

Vapor Pressure 46"C (115"F) (,-JaJ .. 
Vapor Den1Uy (Air = 1,6) ... 
SolubUity 111 Water .. Cpq)pjtt, 

Gnule-E: Combustible liquid 
Electrical Group-C 

FIRE & EXPLOSION HAZARD DATA 

General-Slight fire hazard, when exposed to heat or flame. 

275 
Unavailable 
Unavailable 
Carbon dioxide, dry chemical, alcohol foam 

Flub Point ('Fl ... 
F1amnuible Ll•ltl .. 
AutmpJtto. Temp, ("F) .. 

Ezt111111l1hl111 Aaents ... 
Special Fb-e Procedllrel .. Water and loam may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Huard Radnp 

o, o, 0 
Oclor lbrahold (pPIQ) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 

General-Under ordinary conditions of handling, not considered toxic. 

Sym...-No appreciable hazard in ordinary handling or use. 

Short Exponre Toleruce-Not pertinent. 

Expoaure Proced11res-Eye contact-flush gently with water. 

REACTIVITY DATA 
Stallillty-Stable. 

C-patlWllty-MateriaJ: Usual materials of construction are suitable. 

Carao: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If a spJll occ11n. caJJ tlle National Rnpoue Center, 100-4l4-8802, 

Rnnarb: t Unas111gned 
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ETHYL ACETATE 
Synooynu-Acetic acid, ethyl ester: Acetie ester; Acetic 

ether: Ethyl ethanoate; Vinegar naphtha 

Fonmda-CH,C~H$ 

United Nations NIUftber ..... . 

CHRIS Code .. 

---=-
...ilL 

Bonina Point .. ___ ll,.'C ----111"F 
Appearuce-Odor-Colorless liquid; pteasant, fruity odor 

Specific Gra~ity-0.90 

"C 'F 
~-c -llZ-F 

Chemical Family-Ester 

Pollution Cateiory-USEPA _____Q__ IMO _____Q__ 
Applicable Bulk Rea- 46 CFR Subcbapter ....... _____Q__ 

Vapor Preuure 20'C (68"F) CmmHK) .. 
Reid Vapor Preuun (pita) .... 
Vapor Pre.ure 46"C (115"F) (pill!) .. 

Vapol" Dea:lty (Al:r = 1.0) ... 
Solu"llity In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Group-□ 

'C ___ 'F 

::ill: 
___il_ 
...,UL 

87% 

General-Ethyl acetate is highly flammable and its vapors form explosive mixtures with air. Flashback along 
vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

J<l115h Poinl ('Fl . 24 (cc) 
Flammable LimiUI .. 2.2 to 11.5% 
Autoignition Temp. t•F). 800 
E,;tlnguishing Agents CO,, alcohol loam, water log, dry chemical 
Special Fire Procedures .. Use of dry chemical Wh8fe it can get into a tank of ethyl acetate is not 

recommended. Fire involving spills 01.Jtside of tanks can be extinguished with dry chemical. 

Health Hll7JU"d Ratings 
1. 1, 2 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

100 
PEL/IWA(ppm) 

400 
TLV /fWA (p,-J 

400 

General-Vapor causes some irritation. Absorption is chiefly by inhalation. Continued skin cootact will d'y and 
crack skin with chance of dermatitis and infection. 

Symptoms-Headache, irritation of respiratory passages and eyes. 

Short E,;posure Tolerance-1000 ppm for 5 minutes. 

E,;posure Procedures-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. Will hydrolize (react with water) on standing to form acetic acid and ethyl alcohol. This 

reaction is greatly accelerated by bases (alkalies). Can react vigorously with oxidizing materials. 

Compatibility-Material: Softens and dissolves rubber and many plastics. 

Cargo: Group 34 Of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothlng. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

Ir. spill OCClll'I, call the National Raponte Center, 800-4~:Z. 

Remarks: • Vapor Pressure: 100 mmHg at 27"C, 
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ETHYL ACRYLATE 
s,,_,,__Acry1ic acid, ethyl ester, Ethyl propenoate; 

Ethyl 2-propenoate; 2-Propenoic acid, ethyl ester 

Form■la-CH, = CHCOOC.H, 

Appeuance-Odor-lotless liquid; pungent odol' 

Specific Gri,rity-0.93 

Chemical Funily-Acrylates 

Pollution Cateaory-USEPA _____D___ IMO ---A._ 
Appllmble Blllk Rea. 4Ci CFR Subehapter ...... ____Q._ 

United N■tlo1111 Number.. .. 

CHRIS Code .. 

Doffing Point .. .. 

Freezing Point .. . 

Vapor Prasure lO"C (68"F) (mmH&) .. 
Reid Vapor P..-re (pila) ... 
Vapor Preuure 46"C (115'F) (plla) ... 
Vapor Den,ity (Al:r = 1.0) .. 
Solubility In Waler .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Group-D 

----1.filL 

____lli"F 
___ 'F 

------=-1Qa'F 
___ "F 

---2U._ 

-1.L. 
_ZJL 
___a.;_ 

15% 

General-Ignited by heat, sparks 01' open flame. Flashback along vapor trail may occur. Vapor may explode if 
Ignited in an enclosed area. Fire may cause violent rupture of tank. Toxic and irritating vapors generated 
when heated. 

Plall Point ('F) .. 60(oc); 4S"F (TCC) 
Flammable Umlb.. 1.8 to 9.5% (calculated) 
Auto(Jlljtlon Temp. ('F).. 700 
E:r.tlnpllldq Aatnts.. COa, dry chemical, water log, alcohol loam 
Special Fire ProcedllRI.. Keep tank cool with a water spray to prevent polymerization. Wear chemical 

protective clothing, eye protection and self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Heal.di Huard Rati!IP 

3, 2, 3 
Oclor ThreAOld (ppm) 

0.00047 

Ge.end-Suspected carcinogen. Vapor Irritating. 

PEL/TWA (ppm) 
5/Skin 

Symptom1-Eye and throat irritation, shortness of breath, and convulsions. 

TLV /TWA (ppm) 
5 

Short Expoaure Tolerance-SO ppm for 15 minutes. 2000 ppm vapor killed rats in 4 hours with death attributable 
to severe pulmonary irritation. 

Ell:potUre Proced.urea-Vapor-remove vietim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye cootact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
stablUty-Will polymerize spontaneously ii not Inhibited. 

C.O..patiblUty-M..terial: Usual materials ol construction are suitable. 

Carao: Group 14 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a ll(NU occun, call the National Reapome Center, 800-424-880:Z. 
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ETHYL ALCOHOL 
Synoa)'IIII-AlcohOI; Alcohol Anhydrous: Alcohol C-2; 

Cologne spirit: Denatured alcohol; Ethanol; Ethyl 
hydroxide; Fermentation alcohol; Grain alcohol; 
Methyl carbinol 

Fonn11l1-C.HoOH 

U■ltecl Nation NumNr ... 

CHRIS Code .. 

....llZJL 

Bollia& Poiot .. --1ll'C ---1,U'F 
A~or-Color1ess liqwd; smells like wine or "C "F 

shellac thinner 
Specllk GruHy-0.79 

Cltemkal FU11ly-Alcohol 

Freedna Point.. -1 l ◄'C -173'F ___ •c ___ 'F 

V■por Preaure lO"C (68"F) (mmH&) .. ---"--
Reid Vapol" p.,._re (psla)... ---2.L.. 

Polluffoa C.tesorJ-USEPA ___ IMO --1lL.._ 
V■,or P-re 46'C (115"F) {plia).... _____a.L_ 
Vapor Oe.ty (Air = I.OJ.. ---1.L. 

Apf:lkalde 8-lk Rea- 46 CFR Sllbdlapler ........ _____Q___ Sol11billty in WllteT .. Coroplfta 

Grue--C: Flammable liquid 
Elec:trkal Gt-o.p-0 

FIRE & EXPWSION HAZARD DATA 

Genen.1-0angerous when exposed to heat or flame. Flashback along vapor trail may occur. Vapor may 
eKplode ii ignited in an enclosed area. 

65 
3.3 to 19% 
793 
CO:,, dry chemical, alcohol foam, water tog 

FlMll Poinl ("Fl 
Fl.unm■ble Lhnlb 
Anlolpdtlon TH1p. ("F). 

E11tinpiUin1 A1enC. .. 
Special fire Pn>ttdures .. Water may not be effective unless large quantities are used. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

1, 0, 1 
Odor TbreaboJd (ppm) 

10 

Genenl-One of the least hazardous industrial organic solvents. 

PEL/TWA (ppm) 
1000 

IlV/fWA(ppm) 
1000 

Symptoms-Dizziness, double vision, alld other classic alcohol intoKication symptoms. These may be 
accompanied by symptoms such as vomiting, attributable to the denaturant. 

Short E:r.llO'llre Tolerance-5000-10,000 ppm irritates eyes alld upper respiratory tract stupor alld drOWSiness 
may result after an hour at this concentration. More than 1000 ppm may cause headache and eye Irritation. 

E:r.po1111tt Procedurft-Vapor-remove victim for fresh aif; if breathing stops, apply artificial respiration. Eye 
contact---gentty flush with walef for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
StabUity-Stable. 

Compatlblllty-M■terlal: Usual materials ol construction are suitable. 

Cargo: Group 20 of compatibility chart. See also AppendiK I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Secure ignition sources. Spills may be flushed away with water, but should not be flushed into a confined 

space because of the exploeioo hazard. 

If a ■piU occurs, eaU die National Rapoue Center, 800-424-880l, 

Re-■rb: 
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ETHYLAMINE 
Synonyms-Aminoethane; Ethylamine, anhydrous; 

Monoethylamina 
UnJted Nattoa Number .. 

CHRIS Code .. ---=----
Formula-CH,CH,NH2 

Appearpce-Odor-Clorless liquid or gas; strong 
Boillq Pol:nt .. -11'C -.Jl2'F 

ammonia-like odor. 
Spedftc Grarity-0.80 

___ 'C 'F 

Freezina Point.. ------=.ll 'C ----::J;;i·F ___ •c ___ ·F 

Chemical FU1Uy-Amine 
Vapor Pre.ure 20"C (61"F) (-H&) .. ___ug__ 
Reid Vapor Pl'N911J'e (pm)... ~ 

Pollution Cateaory-USEPA ___a_ IMO _L._ 
Appllcable Bulk Rea,. 46 CFR S11bcu,ter ...... ~ 

VllfOf PrNliu-e .WC (1U"F) ( .... J.. _J,QL 
Vapol' 0-.lty (Air = 1.0)... . .............. ____UL_ 
Solubility la Water.. Cn,nRIPli 

Grade-A: Flammable liquid 
Electrical Gl'Gllp-C 

FIRE & EXPWSION HAZARD DATA 

General-Toxic oxides of nitrogen may form in fire. Dangerous. Keep away from heat and open flame. 
Flashback along vapor trail may OCC!Jr. Vapor may explode if ignited in an enclosed area. 

less than 0 
3.5 to 14.0% 
725 
Alcohol foam, carbon dioxide, or dry chemical 

FIMII Point ('F) ... 

Flam-Me Um.lb .. 
Autolpid1111 Temp, ("F) .. 

ElltlnptllhJq Apnb .. 
Spedal Fin Procedurea .. Keep burning tank and tanks adjacent to it cool with a water spray. 

HEALTif HAZARD DATA 
Health Hazard Radnp Odor 1bre.ttol4 (ppm) PEL/TWA (ppm) nv11WA1p,-) 

3, 2, 3 Unavailable 10 10 

Genen.1-Oirect contact can cause burns. 

Symptoms-Liquid causes eye injury and skin irritation. 

Short E1:p119111e Tolerance-Unavailable 

Exp119ure Procedura-ln case of contact with eyes or skin, immediately flush with plenty ol water for at least 15 
minutes: for eyes get medical attention. Remove contaminated clothing and shoes at once. 

REACTIVITY DATA 
StabUlty-Stable. 

Compatibility-Material: Steel, stainless steel and nickel are compatible. Aluminum and copper should not be 
used. 

Carao: Group 7 of compatibiHty Chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear butyl rubber gloves, face shield or all-purpose canister respirator, and protective Clothing. 

Secure ignition sources. Cover with sodium bisullate. Clean up. Do not flush spill into confined spaces where 
flammable vapors can accumulate. 

If a 11pHI occun, call tbe Natloul a-Cater, 800-4l4-8110l, 

Remarlu: 
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ETHYLAMINE SOLUTION, 70% 

Sy-,--Ethylamine, aqueous solutions; MEA, 70%; 
Monoethylamine solution, 70% 

u.itei1 NadoM Nwmber ... ----22ZlL 

CHRIS Code .. 

eom., Pmnt .. __a·c -----1.lll2·F 
Appearanc:e-Odor-Colorleas liquid; sharp, ammonlacal 

"""" 
"C 'F 

Freealaa Point... <-9D"C <-13Q'F 
___ ·c ---·• Specific Gn,lty-0.8 

Vapor PrtNure lO'C (A"F) (m•H&J .. ~ 

Pollution Cateaory-USEPA --- IMO~ 
Applicable Balk Rea, 46 CFR Suldapter ...... __g__ 

Reid V.,.- ~re 1,-.,,_____ ....li.L 
Vapor Preaure 46"C (115'F) ( .... ).. .....15L 
Vapor Demity (Air = 1.0,,_____ ....uL 
Solubility t. Wllter .. Cpmgfthp 

Grade-A: Flammable liquid 
Elec:triell GrH.p-D 

FIRE & EXPWSION HAZARD DATA 

General-Highly flammable vapor. Keep away from ignition sources. Flashback along vapor trail may occur. 
Vapor may explode If ignited in an enclosed area. 

below O 
3.5 to 14.0% 
723 
Water log, dry chemical, CO., alcohol foam 

Flqh Point ("F) ... 

Flammable Limits .. 
Autolplt:IOII Temp. ('F) 

Ext:lnplsblna Apatll ... 
Specl.i Fire Procedurn .. Wear protective clothing, &elf-contained breathing apparatus, and eye 

protection. 

Health Hazard Ratlnp 
3, 2, 3 

HEALTH HAZARD DATA 
Odor Thrabold (ppsnl PEL/TWA <pp.) 

0.83 10 

General-This very volatile solution produces a toxic irritating vapor. 

TLV/TWA (nm) 
10 

Symptoms-Inhalation: Irritation, coughing, chest pain, pulmonary edema. Ingestion: severe burns of mouth and 
stomach. Skin and eyes: Severe irritation and burns. 

Sllort Ex,ogre Tole....-High volatility means vapo, concentration can easily exceed TLV even at room 
temperature. 

Expos11re ProcedUffll-Get medical attention. Skin or eye contact: Flush skin and eyes with water fOr 15 
minutes. Inhalation: Remove to fresh air and provide mouth to mouth resuscitation or oxygen as needed. 

REACTIVITY DATA 
StllMllty-Stable. Reacts with acids and oxidizers. Reacts explosively with mercury. 

Compatibility-Material: Suitable: Stainlee11lNI, mild steel, nickel, tinned Iron. Unsuitable: Copper, aluminum, 
zinc, brau, bronze, ;alvanlzed Iron, polyethylene, rubber. 

CUto: Group 7 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact and stay upwind. EMminate ignition sources. Wear sell-contained breathing apparatus or 

amine-type mask, plasllc gloves, face shield, goggles. Wash clothing before reuse. Flush spill area with water. 
Do not flush spill into confined spaces where flammable vapors can acCtJmulate. 

If a 11pm Otcllrt, ull die Nlltlonal Ree- Center, II00-424-18f12. 

Remarkl: , ... 
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ETHYLBENZENE 
Syaoay-- EB: EthylbenzOI: Phenylethane United Nlltiom N11mber ... ....lllL 

CHRIS Code .. --ilL 

Fwm11bt-C.H.C.H& 
Bolli .. Point.. --la§"C __fil'F 

'C 'F ~ ... liquid; aromatic odor 

s,edftc Grfflty-0.87 
Fnezia& Point... -Q5"C -1j39'F 

___ ·c ---·• 

Cltealal F .. Hy-Aromatic hydrocarbon 
Vapor Preaue lO'C {61'Fl (-Ha).. ----1.a.L_ 
Reid Va,or ~ (pu)... ......Q.!_ 

Pollatloa C.teaorr-USEPA _____c_ IMO ___j,!__ 
Appl~e Bllllt Rea, 46 CFll S■bdaapter ........ .....Jl...Q_ 

Vapor Pr-.re 46'C (115'Fl (pm)... ----2,,L_ 
Vapor Dllllfty (Air = 1.0) .......................... ....a.e..._ 
Sol■WUty la Water.. NfteOgjble 

Grade-C: Flammable liquid 
EledriealGrollp-D 

FIRE & EXPWSION HAZARD DATA 

General-Irritating ~ are generated when heated. Vapors may travel considerable distances from a source 
in a flemrNblll concentration. Fluhback along vapor traM may OCC\K. Vapor may explode ff Ignited in an 
•ncloNd area. 

Fla Poiat ("Fl----- 50 
n.m..we u.i.a.. 1.0 to 6.7% 
A11lolpftloa Temp. rFJ.. 810 
Es.d...-hlna Apata... CO., dry chemical, foam, water fog 
Special Pin ProcedlUW .. Fight In the aame manner as any Grade C petroleum fire. Firefighters should 

weer self-contained breathing apparatus, protective clothing and eye protection. 

Heald! Huanl Ratlnp 
2, 2, 2 

HEALTH HAZARD DATA 
Odor 1'lmlllold (ppm) PEL/TWA (ppm) 

140 100 
n V /'IW A (ppm) 

100 
~Vapote cause eye irritation, dlzzlneea, narc08is (paralysi8), bums of the skin, sensation ol chest 

constriction. Irritation of respiratory tract, conjunctivltia, dennatitis. Exfoliation of large patches of skin and 
chapped appearanoe result. 

Sym,tom-lrritation to eyes and throat, dizziness and a feeling of chest constrictiOn. 

Short Exponre Tolennce-200 ppm fer 30 minutes; 1000 ppm Irritates skin and mucous membranes. 2000 ppm 
eKtremely irritating. 

Ex,-ire Proctduret-Vapor-rernove viclim to fresh air; If breathing stops, apply artlflclal resplratiOn. Skin or 
eye contact-remove contaminated clothing and gently !lush affected areas with water for 15 minutes. Get 
medcal advice or attention. 

REACllVITY DATA 
Slablllty-Stable. 

O..patlbllity-Mlterlal: Rubber In prolonged exposure to ethylbenzene first sweels, then aoftens. 

Cuaci: Group 32 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face lhleld, protective clothlng. Have all-purpose canister mask aveilable. Avoid contact 

with liquid. Secora ignition IOUl'Off. 

If• .,W OCClln, call die Nnloul Reepoue Center, I004l,f 1802, 

It-a: • Pollution Category Coil-like, 33 CFR 151.49. 
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ETHYL BUTANOL 
s,-,-2-Ethylbutanot; 2-Ethyl·1·butanol: 2-Ethyl 

butyl alcohol: sec-Hexyl alcohOI; aec-Pentylcarblnol: 
Pseudotlexyl alcOhol 

CHRIS Code ... 

Fora•la-CH.CH,CH(C.H.)CH2OH 

A~ss flquicl; mild odor 

SpecHk Grmty-0,83 

Boll,.. Pomt .. __ ,litre ______m·F 
•c "F 

Free:d111 ro1a1... . - 1 u·c ----=-ila·F 
___ ·c ---·• 

~ F-..tly-Alcohols 
Vapor P,-,e zo•c (A"F) C-H&).,. _Q,i_ 
Relll V-,or P.....-e (plia)... . _.Q.QL 

Poll.Uoa Calepy-USEPA --- IMO _JID._ 
v.,.,.. ~ 46'C (US"F) (pm).... ---'L.1L. 

A,,Jleable 811111 Rea, 44!i CFR Sabeu,ter ....... _Q__ 
Vapor o-tty (Ab- .., l.01------. ___j.L._ 
Sol•bftltJ' Ill Willer.. Sffeht 

Gnde-0: Combustible Hquid 
E.ctrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

Ge.era!-Moderate fire hazard when exposed to heat or flame. 

137 
1.9 to 8.8% 
580 (calculated) 
Water spray, dry chemical, foam or CO.. 

Flub Point ("Fl. 
Flammable Llmib .. 
A11toipjtlon Te111p. ('F) .. 

Ext:l■pishlns Aanta .... 
Special Fire Procediirel ... Cool exposed tanks with water. If a leak or spill has not ignited, use water 

sp,ay to disperse vapors. 

HEALTH HAZARD DATA 
Hn.Jtb Hazard lbtiap Odor Tlirahold (ppm) PEL/1WA(ppm) nV/TWA (ppa) 

1, 2, 0 Unavailable Unava~able Unavailable 
General-Low to,c:icity. 

S)'lllptomt-Animals teats show minor skin irritation after 24 hours. Severe surface damage of eye when alcohol 
in sufficient concentration. No deaths upon ingesfion. 

Short Expo111re Tolerance-Unavailable 

Ex)IOlllft p, h.:-Vapor---<emove vicfim to fresh air; If breathing st09S, apply artfflclal rnpiration. Eye ond 
skin contact-gently flush affected areas with water for 15 minutes. Get medical attantiOn. 

REACTIVITY DATA 
Stability-Stable. 

Coinpatfblllty-Material: Usual materials of construciiOn are suitable. 

Carao: Group 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Secure ignition sourcn. Waar rubber gloves, face shield, f)f01ectlve Clothing. Have afl.purpoee canister mask. 

available. 

U • tpll] occart, call Ille NatlonaJ a.,.... Cealer, IIOO-G4-IINl2. 
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ETHYL CHLORIDE 
S)'!IOllym..-Chloroethane; Ether, hydrochloric; 

Hydrochloric ethsr; Monochlore>elhane; Muriatic 
ether 

United Nati11111 Number ... 

CHRIS Code ... 

--1.lfil._ 

----=---
Bollin& Point . ---12•c ______M'F 

Appnrance-Odo,-Colorless gas or liquid; ether-like 
___ 'C ___ 'F 

odo, Freezln1 Point.. -----=1.ai"C -----=-2.11'F 
Spedfk Grnl.ty--0.92 ___ 'C ___ 'F 

Chemical Family-Halogenated hydrocarbon 
Vapor Pre11111re 20"C (68"F) (mmHK) .... ---1.QL 
Reid Vapor Pressure (JBi■)..... ----3il.._ 

PoU■tion C.teaory-USEPA --- IMO __JJ__ 
Applicable Bulk Reg. 46 CFR Subehapter .. ____Q__ 

Vapor Pra.un 46"C (115"F) (psj1J.. __,!Q__ 
Vapor Density (Air = I.OJ ......................... ---2.tt_ 
Solublllty In Wmr .. Slight 

Grade-A: Flammable liquid 
Electrica.l Grot1p--O 

FIRE & EXPWSION HAZARD DATA 

Genenl-A highly flammable, volatile liquid; produces highly poisonous phosgene gas when ignited. Unless flow 
of gas can be stopped, putting out an ethyl chloride fire will permit accumulation of an explosive vapor 
concentration. 

-45 
3.6 to 14.8% 
966 
Stop flow of gas: CD!, dry chemical, water log 

Flub Point ("F) .. 

Flammable Llmlh .. 
Autolpltlon Temp. ("F) .. 

Extlnp-11lng A;ent. .. 
Special Fire Procedures .. Fire parties must wear respiratory protection. Keep tanks cool with water 

spray. 

Hellltb Hazard Rattnp 
1, 1, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PELnwA (ppm) 

1000 
General-Vapor harmful. liquid may cause skin o, eye injury similar to frostbite. 

Sympto1111-lrritating to eyes. Drowsiness and dizziness. Frostbitten areas will be white. 

nv !TWA (ppm) 
1000 

Short Expo.ue ToJeram:e-lnhalation ol 19,000 ppm in air caused partial intoxication in one minute which 
increased to distinct intoxication with slight analgesia in 12 minutes. 

Expo.ure Proceduea-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and immediately flush affected areas with wat8f for 15 minutes. 
Handle frostbitten parts gently. Get medical advice o, attention. 

REACTIVITY DATA 
Stab1Uty-Dang8fous reaction is possible with oxidizing agents. Slow hydro!ysis (reaction with water) in 

presence of saH or fresh water to form toxic and co,rosive fumes of hydrogen chloride gas. 

CompatfbUlty-Materlal: Compatible with most materials of construction. 

Carao: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glOV9s, sett-contained breathing apparatus, protective clothing. Secure ignition sources. If water 

temperature is above 54'F, the ethyl chloride will soon boil off. Do not flush spill into confined spaces where 
flammable vapors can accumulate. Personnel not wearing respiratOl"y protection should be kept upwind of the 
spill. 

If I ,pm OCClll"I, cal] the National Reapon-e Center' 800-i24-880l, 

Remarb: # No Determination 
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ETHYLENE 
s,-, __ Bicarburettecl hydrogen; Elayl; Ethane; 

Olefiant gas 

FOffll1la-CH1CH2 

~ortess liquid or gas; very taint, 
sweet odor. 

Specllk Gra,tty-0.34 

Claeatlcal Fanllly-01elln 

U■ited N~ N11mber .. compressed 
refrigerated 

CHRIS Code .. 

Bolllna: Polllt .. ~·c 
'C 

Freezln1 Poi■t .. -J§i"C __ ·c 
Vapor Pre.are 20'C (68'F) <•mffs> .. 
Retd Vap<,r Prel.llJ'e CPRII) ... 
V■por Pream-e 46'C (115"F) l .. laJ .. 

-1HL 
---1Jl&._ 

~•F 
'F 

-272"F ___ ., 
Polh1tkm Catqory-USEPA ___ IMO ----
Applicable S.lk ... 46 CFR Subcbapl:er ........ ...J2....Q_ 

Vapor Deulty (Air = 1.0) ... 
Sol■WHty In Water .. 

___.Q.il_ 
NIPIIAlhkl 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefield Flammable Gas (LFG) 
Electrical Group-C 

Ge11t11n.l-Unless flow of gas can be stopped, putting out an ethylene fire will permit the accumulation of an 
eKploslve vapor concentration. Vapors are anesthetic. 

Flub Point ("Fl.. - 213 
Flam-bk Llmltl.. 2.7 to 34% 
A11toipltlo1 Temp. ('Fl .. 842 
Exthlp.ilblq Apnta.. Stop !low of gas; CO., dry chemical, water tog 
Special Fire Procedun1 . . Tanks exposed in lire ShOukl be kept cool with a water spray. Attempt to shut 

off leak. Wear sell-contained breathing apparatus. 

Health Huard Ratillp 
0, 0, t 

HEALTH HAZARD DATA 
Odor Tlliruhold (ppm) PEL/I'W A (ppm) 

Unavailable Unavailable 

Gi,llfflll-A 11imple asphyxiant. High concentrations cause anesthesia. 

Symptolllt-Dizziness and drowsiness. Contact with liquid will cause frostbite. 

Short E1:poi1ure Tolerllllce-Unavailable 

TLV /fWA (ppm) 

Unavallable 

EJ:PQNre Procedurm-Vapor-remove victim to fresh air; if breathing stops, apply artiflclat respiratiOn. II the 
liquid has spilled onto the skin, points of contact may be frostbitten; handle gently and protect from 
mechanical damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stability-Ethylene is a reactive compound but must be catalyzed before most reactioos take place. 

Cocn,.tiWUty-Materlal: Ethylene is not corrosive. 

Carao: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glOVff, lace shield, protective clothing. Have all.purpose canister available. For a gas leak from 

a faulty _tank, keep concentration of gas below the explosive mixture range by forced ventHation. Avoid contact 
with liquid. Secure ignition sources. The liquid will rapidly boil away, leaving no residue. 

Ir I spiU OCCllr■, call tbt N■tloul Reapow Cenler, 8004l4 8802. 

Rellllrb: Ethylene 1s a gas at temperatures above 48.7"F. 
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ETHYLENE CHLOROHYDRIN 
s,,_)']U- 2-ChlOfethanol; 2-Chloroathanol: 

2..Chloroethyl alcohol: Ethylene chlorhydrin: Glycol 
chlorohydrin 

Form■la-CICH,CH.OH 

Appearaaee-Odor-loriess liquid; faint 
alcohol-ether-like odor. 

Speclftc GrnltJ-1 .21 

CHRIS Code .... 

Boilbi1 Point ... . 

Freedna; Pota1 .. . 

----1.2ll'C __ ·c 
~·c __ ·c 

-1..W_ 

C'llemlcal Fandly-Alcohol 
Vapor PrelRlre zo·c (61'F> (mmHa).. ~ 
Ridd Vapor Pnaure (pm)... -------1--.... 

Polludoli C:.tqory-USEPA --- IMO ___c__ 
Vapor Preaure 46'C (115"F) (,-ta)... __Q.H_ 
Vapor Deiwty (Air = t.0)... .. ........... -2.ZL 

App]icai,le Btdk Rea, 46 CFR Subcllapter ....... __Q__ Sol■INHty In Water .. CnmPl@Jt 

FlRE & EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
Electrical Gro..,_O 

Genenl-Moderate fire hazard when exposed to heat or flame. Dangerous; when heated to decomposition, 
emits highly toxic fumes ol phosgeoe. 

Flaab.Pelnt("F) ..... . 
Flammable Limlll .. . 

140 
4.9 to 15.9% 
797 
Water, CO., alcohol loam and dry chemical 

Autotpldon Temp. ('F) .. 
Enlqu111d111 Apntl ... 
S,e,clal Fin Procediares .. Wear seff-oontalned breathing apparatus and full protective clothing. Cool 

exposed tanks with water. 

Heatth Haard Ratlnp 
3, 2, 0 

HEALTH HAZARD DATA 
Odof 'Iluw.bold (ppm) 

High 
PEL/IWA(p,m) 

1/Skin 
UV/I'WA (ppm) 

1/Skin 

Geaeral-Little margin of safety between early reversible symptoms and fatal into,cicatlon. Fatal amounts may be 
absorbed by the skin. 

Sym~Vapor-causes nausea, vomiting, vertigo, incoordination, numbness. 

Short E:s:pl)IUJ'e Tolenmc.-Absorption by inhalation Of skin may cause death. lnhalafion-240 ppm lethal to rats 
in four hOUfS. Human fatality at 350 ppm for two and one-half hours. 

E:s:po1ure Procechira-Vapor-remove victim from vapor and administer oxygen if available. Administer artificial 
respiration if necessary. If swallowed, induce vomiting. Call a dOctor. 

REACTIVITY DATA 
StaWUty-Ds.ngerously decomposes at high temperatures. 

CompatibHlty-Materilll.: Stael is satisfactory. 

Carao: Group 20 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear neoprene gloves, plastic protective clothing and self-contained breathing apparatus. Provide good 

ventHafion. Secure all ignition sources. Wa&h skin immediately with water. 

If a 1pHI occurt, call die N1tJonal Rllf,llllle Ceater, 800-424-810l. 

Remarb: • Vapor Pressure: 6.8 mmHg at 2s·c. 
t Unavailable 
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ETHYLENE CYANOHYDRIN 
Synony-- 2-Cyanoathaool; Glycol cyanohydrin; 

Hydracrylonitrile; 1-Hydroxy-2-cyanoethane; 
3-Hydroxyprope,_nenitrile; 3-Hydroxypropiomtrile; 
beta-HyctroxypropiOnitrile 

CHRIS Code 

_j;__ 

JI£_ 

Fonn11la-HOCH,CH,CN 

Appearuce-Odor-Straw-colored liquid; oot unpleasant 
Boillna Point .... Q.e.c.Qffll19.~ __2ZZ-C _______ilQ'F 

·c ---·• 
odo<. Freed111 Point.. ~46'C ~•F 

Specific Gra•lty-1.04 •c ___ •F 

Chemical Family-Alcohol 
Vapor PreAUtt lO"C (68T) (mmHI).. ~ 
Reid Vapor Pre.ure (plUIJ... ~ 

Polludo-. c.teac,ry-USEPA ___ IMO ___Q__ 
Vapor ~re 46'C (115"F) (peia).. ~ 
Vapor Demit)' (Air = 1.0)... . ............... -2..JL 

Applicable Bulk Ilea- 46 CFR Subcbapter ...... ____JL_ Solllbllity in W■ter.. ComPlete 

FIRE & EXPLOSION HAZARD DATA 
Gradt-E: Combustible liquid 
Eltttrk■I Group-0 

~ntral-When heated, ethylene cyanohydrin gives off poisonous fumes of cyanides. Reacts with water to 
produce cyanide gas, which is highly poisonous and flammable vapors. 

265 
2.3 to 12.1% 
922 
CO,, dry chemical, ak:ohol foam 

Flub Point ('F) .. 

Flamm■ble Umlb . . 
Autoipltioa. Temp. ("F) .. 

El[tinaullliln& Ase■b .. 
S~ial Fire Procedures .. Firelighters should wear sell-contained breathing apparatus and full protective 

clothing. 

HEALTH HAZARD DATA 
He.Ith Huard Rllti■p 

0,0, 2 
Odor Threshold (ppm) 

Unavailable 
General-Toxic by ingestion. Avoid high vapor concentrations. 

Symptom1-Headache, dizziness, blueness of lips and fingernails. 

Sltort bposure Toleranee-Unavailable 

PEL;TW A (ppm) 

Unavailable 
nV.ll"WA (ppm) 

Unavailable 

Expollll1l Pro«idulff-lf ingested, induce vomiting at once; vapor-remove victim to fresh air; ii breathing stOl)S, 
apply artllicial respiration. Skin or eye contact-remove contaminated clothing and gently flush affected 
areas with water for 15 minutes. Get medical advice or attention. 

See Medical Kit Information, Appendix B 

REACTIVITY DATA 
Stability-Avoid basic contamination to prevent polymerization. Stable on prolonged storage. Reacts with water, 

Reacts vigorously with oxidizing materials, chlorsulfonic acid, oleum, sodium hydroxide, sulfuric acid. 

Coinpanlnllty-M•terl•I: Corrosive to mild steel. 

Carao: Group 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid all contact with liquid or vapor. Wear rubber gloves, lace shield, full protective clothing. Secure ignition 

sources. Flood with copious amounts of water. 

U • apW OCCllrt, call die Nltlonll JletpoaM Center, B00-424-8802. 

Rem11rks: t Unassigned 
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ETHYLENEDIAMINE 
Sy-y1111- 1,2-Diaminoethall8; 1,2-Ethanediamlne; 

Elhylenediamine, anhydrous 

Formula-N~CH1CH,NH1 

Appeannce-Odor-Colorless liquid; mildly ammonia-like 

"'°' Speclftt GrnUy-0.91 

Chemical Family-Amine 

Pollutlosi C.tegory-USEPA ~ IMO _____Q__ 

United N•tlolQI Number ... 

CHRIS Code .. 

Bollin& Pol■t .. 

Freezlna Pol■t. 

--111·c 
·c 

---11·c 
·c 

Vapor Pre1t11n= 20'C (61"F) (mmHa) .. 
Reid Vapor P.--re (pal.I) ...• 

--1Ji2L 

~-· ---·· ---.,2"F 

---·· 
--1Q,L_ 
__J!.L_ 
__J!.L_ 
-1..1_ 

Appllcabk Bulk Rq. 46 CFR S11bchapter ...... ___Q_ 

Vapor Preaaure 46"C (ll!l"Fl (pi1la) .. 

VQ(lr Density {Air = 1.0) ... 
SolublUty In Water .... ComPlete 

Gradt-0: Combustible liquid 
Electrlc11l Group--D 

FIRE & EXPLOSION HAZARD DATA 

General-Ignited by heat and open flame. Irritating vapors are generated when heated. 

Flub Point ("Fl.. 99 
FIIUlllllable Limits., 5.8 to 11.1% 
Autolpitlon Temp. ('Fl.. 725 
Extlllpllbin& Asents.. CC>t, dry chemical, alcohol loam, water tog 
Special Fire Proeedva .. Because this material can cauH severe eye and skin burns and respiratory 

distress, lire parties must wear full body and respiratory protection. 

HEALTH HAZARD DATA 
Health Hazard Ratlnp 

3, 3, 3 
Oclor Threshold (ppm) 

Unavailable 

~neral-Causes severe burns. Vapor harmful. 

PEL/TWA (ppm) 
10 

1LV /TWA (ppm) 

10 

Sy111ptom1-Coughing, redness ol eyes, wheezing breath. Liquid contact can cause immediate skin damage and 
blistering. 

Short Exposure Tolerance-400 ppm has been reported to produce immediate and severe irritation to nose and 
throat. 

E:1po911re Proc:edura-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, can prove helpful. Skin or eye contact-remove contaminated clothing 
and gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
SuMllty-This is a reactive substance, combining chemically with many others. 

Comp1tiblllty-Materlli: Copper and its alloys are corroded readily and should be avoided. 

Carao: Group 7 compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, all-purpose canister respirator, protective clothing. Secu,e ignition sources. Keep 

unprotected personnel away from spill. If possible cover with sodium bisulfate. Spray with water. An aNernative is 
to reduce vapor hazard by covering with alcohol loam. 

If I tpUl OCCllrl, call tbe Natioul. lletpOW Center, ~l4 IIOl. 

Relall'ks! On-scene supervisors should avoid vapor exposure to persons who have asthma or other respiratory 
ailments. 
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ETHYLENE DIBROMIDE 
Sy-yins- Bromolume; 1,2-0ibromoethane; 

sym-Dlbtomoethane; EDB; Ethane, 1,2-dibromo-; 
Ethylene bromide; Glycol dibromide 

Fonnal■-BrCH,CH,Br 

A,,earuce-Odor-Colorless liquid; sweet odor 

Specific GniYlty-2.17 at 60"F 

C11et11k!el Family-Halogenated hydrocarbon 

Pollution c.tepry-USEPA __ x__ IMO ____JL_ 

Applicable Balk Rea, 46 CFR Subcbapter . . ... ______Q__ 

CHRIS Code .. __ElL_ 

Bolllq Point . -----13.1 •c --2§§"F ___ ·c ___ ., 
Fnezln1 Point.. ~•c ~•F ___ ·c ___ ., 
V1por P-R lO"C (68"F) (mmfl&) .. ___i.2__ 
Reid Vapor Pn.1ue (plja).. --2.L._ 
Vapor P,-re 46'C (115'FJ (pN1).. ___su__ 
Vapor Derwtty (Air = 1.0)... ------U_ 
Solubility In Water.. SHght 

FIRE & EXPLOSION HAZARD DATA 
Grade-NA 
Elettrkal Group-0 

~neral-Ethylene dibromide is difficulty flammable. Dangeroos, when heated to decomposition, it emits highly 
toxic fumes of bromides 

None 
None 
960 
Water spray, dry chem,cal, foam or COii 

Flash Point ("fl 

Flammable Limitll 
Autoignition Temp. ("Fl .. 
Extin1uishin11 Aaents ... 
Special Fire Procedures. Fire fighters should wear full-protective clothing and respiratory protection. 

Health Huard Ratings 
1, 1, 3 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

22 
PEL/TWA {ppm) 

Unavailable 
nV/'IWA(ppm) 

Skin 

General-Suspected carcinogen. Prolonged contact with skin should be avoided. Toxic by inhalation, skin 
contact and ingestion 

Symptoms-Blistering of skin; destruction of tissue 

Short Exposure Toleruce-200 ppm for one hour: 5000 ppm for several minutes might be fatal. 

Expo,ure Procedures-Contaminated shoes and clothing should be removed at once and the skin should be 
thoroughly cleaned with soap and water. If eyes are accidently contaminated they should be flushed 
thoroughly with flowing wat&f for 15 minutes. A physician should be consulted. 

REACTIVITY DATA 
Stability-Stable, has no oxidizing or polymerizing characteristics. WIH not react with air, wat&f vapor, fresh or 

salt water at temperatures below 115"F. 

Compatlblllty-Materl&I: Reacts vigorously with aluminum and magneSium. No appreciable attack on steel, 
wood, or cloth. Softens and det&fiorates rubber and paint. 

Carao: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Wash away with water. 

If a apjll occun, can dte Nadoul Reapoue Center, 8004l4 8802. 

Remarks: 
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ETHYLENE DICHLORIDE 
SyWJ~ 1.2-0lchloroettlan ~; 

Dutch liquid; Dutch Oil; EOC; Ethane, 1,2-dlehloro-; 
UIIIW~N__, _____ .....1.1.li... 

- ohlorido; - -

anus"""'-------
P..........CICH,CH,Cl 

App • Ollar Col ..... oily ~; Chlorofonn-llke -s,.dfte GntftJ-1.26 ,_,,,, __ v...,.. ~ we (dl"P) <-a.>.... .,., a.wv.,...,_,.~,----~ 
Polhltloa c:.t.eorJ-USEPA __J__ IMO ___L_ 
~ llalll. .... 46 en.~ ........ ____JL, 

v.,.... ~ 46"C (115'F) <,mi)... .. .. .....J.L v...,.. Da11tJ (Air - 1 ....ML_ 
SobiWUty 1a w... Sight 

FIRE & EXPWSION HAZARD DATA .,___,,, __ --c...J-The VIP()rl are Irritating. In contact with a hot eurface, ethylene dichloride dec:ompoeN Into 
phoagene, which II highly polaonoua. Ignited by heat. ..,.its or open flame. 

PlalllPoiat("F) 65 
-Ualt, 8.2 to 16% 
AlltotplttoaT-,.C-F) ............. m 
~ Aailm--- CO.. cty chemical, foam, water tog 
Spedd Pin ~ ................ Keep expoeed tanks 000I with water apray. Water may be ineffective on fire. 

Supply 1'81piratory protection and full protective clothing for fire parties. 

HEALTH HAZARD DATA --- 04ornNIIIMtlil<,,.) PEL/TWA (ppa) nv/'IWA c:,,-1 
2, 2, 3 200· 1 10 

Gw:.aLS::s~ :ted .:arcinogen. 1/tJfXX harmful; cauw sysfMlic poisoning through Inhalation. Liquid contact on 
lkln may cauN dermatitis or a tun. Toxic by Inhalation, aim contact and lngeetion. ., ,, ln1tation, dizziness, nausea, rapid pulN, blueneu of Ups and flngemails . 

Sliort Ex,Nue T~ ppm for one hour. 

k,....P. I -vapor-remove victim to frnh air; If breathing stops, apply artificial respiration. Skin or 
eye contact~ contaminated clothlng and gently llulh affected areas with wat.. tor 15 mlnutea. Get 
medical adYlce or attention . 

• NOTE: Detectable odor ii greater than the TLV. Expoeuni to potentially dangaroue vapor conoentrationl can 
occur before the vapor la detected by amell 

REACTIVITY DATA ----
c-,dllWty-Mmml: ~ at normal almolpheric tempsaturH WMn dry, When contaminated with 

water at elevated temperatures It 00f1'0dN Iron. 

Carta: Group 38 of compatiblllty chart SN alao Appendb( 1-Exceptlona to the Chart 

SPlll OR LEAK PROCEDURE 
w .. rubber gloYet, Nlf-contalned breathing apparatus, protective clothing. AVOld contact with liquid. Secure --

U ■ ..W. ooc.n. c■H di■ N■tioa■i n-c.ter, I004l1 IIOl, 

--■rb: • Vapor Pru■ure: 100 mmHg at 29.4"C. 
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ETHYLENE GLYCOL• 
Syn1111y1111-1,2-0ihydroxyethane; 1,2-Ethanediol: 

Ethylene alcohol; Ethylene dlhydrate; Glycol; Glycol 
alcohol: Monoethytene glycol 

Formul■-HOCHrCH,OH 

CHRIS Code ____ _ 

BoWq Point.. __ill·c ----3Z"F 
'C "F Apfe&l'UCe-O!lor-Colorless, syrupy liquid; slight odor, 

sweetish taste 
S,eclftc Gral'ity-1.13 

Freezina Polat... --::-jz•c 10'F 
___ ·c ---·• 

Chemical Family-Glycol 
Vapor PnNure lO"C (Ql"F) (mmHI).. ~ 
Re6d Va,or Pre.ire (pita)____ ~ 

Pohdon Caleaory-USEPA ___ IMO __Q__ 
Vapor "-re 46'C (115"Fl ( .. ).. ..Jl.QL_ 
Vapor Demffy (Air= 1,0) ____ _uJ__ 

Appllcable Bulk Rea, 46 CFR Subdlapter ....... __Q__ Sol■bllllty In Water---- Cgmetata 

Grade-E: Combustible liquid 
Electrical Gmup-D 

FIRE & EXPWSION HAZARD DATA 

General-Slight hazard when exposed to heat or flame. 

Flub Point ("F) ... 

Flamnlule Limltl . 
Autoipltlon THlp. ("F) ,. 
Exti■pj■bl .. Agents .... 
Special Fire Procedures .. 

240 
LEl=3.2% UEL-unavallable 
775 (antifreeze grade); 752 (pure) 
co,, dry chemical, alcohol foam, water fog 
Water may be ineffective on fire. Cool fire exposed tanks with water. 

HEALTH HAZARD DATA 
Heal.di Hazard R1tlnp Odor Tltrmold (p ... ) PEL/TWA (ppa) nV/IWA (ppm) 

O, O, 1 Unavailable 50 50 

Gmenil-Aelatively non-toxic unless ingested. II ingested, serious Injury or death may resuH from as little as 60 
ml (approx. 2 oz.). 

Sy111pto1118-Headache, nausea, and dizziness. 

Short Exp(llllre Tolerance-Inhalation is no hazard al normal room temperatures. 

Expo1un Procedura-lngeslion: induce vomiting and call a physician. Never give fluids or induce vomiting If 
victim is unconscious or having convulsions. Skin and eyes: !lush with water for 10 minutes. 

REACTIVITY DATA 
Stability-Stable. 

CcJmpatibUity-Material: Most materials of construction are suitable. 

Car11C1: Group 20 of compatibility chart. See alao Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Avoid contact with liquid. 

If ■ lfilll OCC:1111, call the N■doul D-H ee.ter, ~:Z4 IIOl. 

Remarks: • Data are for the "pure" grade, not the "anti-freeze" grade. 
:j: Unassigned 
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ETHYLENE GLYCOL BUTYL ETHER 
Sr-,-- 2-Butyl ethanol; Butyl CellOBOlve; Butyl 

oxltol; Dowanol EB; Ektasolve EB Solvent 
Ethanol, 2-butoxy-

U■ited N.UO. N.._ ... 

CHRIS Code .. __EllM__ 

Fom111la-HOCH,,CHaOC,H,, 

~ oily liquid: mild rancid odor 

Specific Graflty-0.90 

Bolliq P9'..t .. 

Fl'NdqPW!t ... 

----1ll"C ~·F 
"C "F 

-ere -12s·F 

Cllemkal F..tly-Glycol ether 

PoUnlon Catesor)'-USEPA ___ IMO ___.llL_ 

Appllcu]e 8111k. Rea, 46 CFR S.IM:bapter ....... __c__ 

Vapor PreNure lfl"C (68"F) <-Ha> ... 
Rdd Vapor ""-re( .... ) ... 
Vapor PreNure 4''C (115'P) (,-111) ... 

Vapor Deulty (Air = 1,0) ... 
Sol111WHty In WIICer .. 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Gn.,-C 

General-Moderate hazard, when exposed to heat or flame. 

Flqh Pol11t ('F). 141 (cc) .,__.,le Limits.. 1.1 to 10.6% 
Autoipidoa Temp, ('F) .. 472 
Exthl1u1tlth11 A,elltl... Water, alcohol loam, carbOn dioxide or dry chemical. 

·c ---·• 
_Q,ZL 

-=----=---J,QL 
Cgmefttl 

Special Fire ProcedllrN .. The same techniques used for fighting lire involving combustible petroleum 
produets are applicable. Cool fire exposed tanks with water. 

HEALTH HAZARD DATA 
Healtll Huard Ratlnp Odor Threullld (llf!II) PEL/TWA (ppm) lLV/IWA (ppm) 

1, 1, 2 Unavailable Unavailable Unavailable 
Geaeral.-Eye and respiratory tract lnitation, narcosis, blOOd, kidney, and to a leaser degree, liver damage can 

be produced in animals from a single or repeated exposures at concentrations less than saturation. 

Sympt-Eye, nose, and throat irritation. 

Short Expo11ure Toleraaee---200 ppm tor approximately ooe hOIX. 

Expotlll'e Pnieed•,-f)reyent repeated skin contact by wearing protective clothing. 

REACTIVITY DATA 
Stoillty-ln general, an inert solvent. 

CompadbHlty-M•terlaJ: Compatible with usual materials of construction. Plastic materials and rubber are not 
recommended. 

CarJc,: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid 

personnel contact with liquid and vapor. Secure all sources of Ignition. 

If a -,ill occun, call die National lltepOMe Center, IIOO-tl4-m2. 

Remarb: 
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ETHYLENE GLYCOL DIACETATE 
s,-,---1,2-Ethanedol diacetate; Ethylene acetate; 

Ethylene di&cetate; Glycol diacetate 

F-ul•-CH,COOCH,CH.OOCCH, 

A.,aruce-Otlor-Colorless liquid; faint fruity odor 

Specinc: Gra-.lty-1.13 

PollutiDll C.lqory-USEPA ___ IMO --"--

A.,lleablc: lhalk Reg. 46 CFR Subcbapter ....... _c.,_Q_ 

CHRIS Code .. __.la!lL 

BoHlna Point.. . ~·c ____u:i"F 
'C "F 

Freed111 Pohlt.. -41"C -42'F 
___ 'C ___ 'F 

V-,or Pl'ellllft lU"C (61'F) (nunffc) .... ~ 
Reftl v.,r Preaiire ~)... _L_ 
V..,ar PrNare '6"C (115'F) (Pila).. .....I.a.... 
Vapor DendtJ (Air = 1.0) .......................... _i.._ 
Solultlllty In Willer.. 10% 

FIRE & EXPLOSION HAZARD DATA 
Grade-E· Combustible liquid 
Elttlrlnl Group-0 

Grneral-Moderate tire hazard. 

205 
1.6 to 8.4% 
900 

Aah Point ('F) . 

Flammable Limits .. 
Autolpition Temp. ("F). 

E11tin1ui1hing Apntl .. 
Spedal Fire Procedures . 

Confined area-CO., dry chemical. Open area-polar solvent loam, water log. 
Unavailable 

Health Hazard Ratlnp 
0, 0, 0 

General-Low toxicity 

Symptom1-Unavailable 

HEALTH HAZARD DATA 
Odor lbrelbold (ppm.) 

Unavailable 
PEL/TWA(ppml 

Unavailable 
TL V /l'W A (Ji,.) 

Unavailable 

Short E:1ponre Toleran-Animal tests show: No primary skin Irritation, a trace of eye injury. Inhalation caused 
no deaths in 24 hour pel'iOd. 

Exponre ProeedllJ'ff-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water. Call a doctor. 

REACTIVITY DATA 
St1bUity-Stable. 

Compaffblllty-Msterlsl: Usual materials of construction are suitable. 

Carao: Group 34 of compatibility chart. 

~PILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask available. AvOid contact 

with liquid. Secure ignition sources. 

RemarU: t Unavailable 
t Unassigned 

Ifs ,,m oecun, call the Nstlonal R------- Ceater, I00-4l4-8802. 
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ETHYLENE GLYCOL ETHYL ETHER 
~Celloaolve Solvent: Oowanol EE: EE 

Solvent; Ethanol, 2-ethoxy-; 2-Ett'IOXyethanOI; 
Ethylene glycol monoethyl ether; Glycol ~ .... 

Ualtell Nlldou N ........ . 

CHRJS "'------

·····• .. ~ 

········~ 
F-llla--CH.CHsOCHtCH.OH 

~ llquid; ether-like odor. 
Bolliaa Poflll ~•c --ZZa'F 

---- 'C "F 

Practloally odorleu. 
s,ectfk Grfflly--0.93 

....... .. ,._____ -1§"C -a,\'F 
'C ___ 'F 

Onllcal Family-Glycol ethers 
VllpOI' Pr...-e JO"C (611"F> (..ita) ........ J.Q...... 
Re6d Vapor Plw9re ("'8) ~ 

Polludoll CateaetJ-USEPA ~ IMO _Q__ 
App11c1b1e Ball; Res. 46 CFR Sddapter.. .. _J2_ 

Vapor Prellme 46'C (115"F) (pm) ........... _QJ,L_ 
Vapor o.dtJ (Air .,. 1.0) ~ 
Solllbil:l.ly ta Water ...... Cgmpfela 

Grade-D: Combustible liquid -- FIRE & EXPWSION HAZARD DATA 

General-Moderate hazard, when eiq,osed to heat or flame. 

F1m Point ("F) .... ---- 120 
Ftam .. ble Lualt:1... 1.7 to t5.6o/o 
Alltolpldoa Tem,- ("F) .. 460 
Ed.,..._. .. ,\pills... . . ... CO,, dry chemical, alcohol foam, water tog. 
SpedaJ Fire Procedunl .. The same techniques used for fighting fire Involving combustible petroleum 

products are appllcable. Cool fire exposed tanks with water. 

Healtla Huan1 R.11:btp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor nNIINlld (..,_i PEI/l'WA (ppaJ 

UnavaHabte UnavaNable 

General-low hazard for acute inhalation; moderate for chronic inhalation. 

Sy•ptom9-Headache, nausea, eye Irritation. 

1LV/JWA (ppm) 
5/Skio 

s.ort E:qloAN Tolerance-Exposure to air saturated with cellosolve vapor (0.6%) for a few seconds rHOtted in 
Irritation of the eyes. 

Ell:,oave Prociedunl-Vapor--remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact---i'8ffl0Vfl contaminated clothing and gently flush affected areas with water lor 15 minutes. Get 
med'rcal advice or attention. 

REACl'IVITY DATA 
Stulllty-This Is a relatively stable compound. 

COl!lpatfbility-Materlal: Softens rubber and many plastics. AVOld aluminum and its alloys. 

Cup: Group 40 of compatlbiNty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face ahielcl, protective clothing. Have all-purpose canister mask available. AVOld contact 

with liquid. Secure Ignition sources. 

If a .,W occun, call die Natleaal ........ Ceater, II00424 8IOl 
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ETHYLENE GLYCOL ETHYL ETHER ACETATE 
Sy-.r-- CelloeONe Acetate; Ethanol, 2-ethoxy-, 

acetate; 2-Ethoxyethylacetate; Glycol monoethyl 
ether acetate 

CHa!SC.odt ....... . 

-111L 

F..ula-CH,COOC,H,OCiH, 

Appearnce-Ollor---Coloriess liquid; pleasant fruity odor 

s,edllc: Grnlty-0.97 

...... Polat..... . --1.i§'C __lli'F 
•c "F 

Fnean, Poiat... ... -§2"C ~•F 
___ 'C ___ 'F 

QeMlw F-'IJ-Ester 
Vapor ~ ZO"C (61"P) (-Ht).. ---1..2._ 
Reill Vapor ~ <,lta)... _Q.l_ 

P.a.tiDa Cateaory-USEPA --- IMO _.i;__ 
Va,er Pr---= ..i;•c (IH"Fl (pMJ..... .......Q.L 
Vaperl>eMHJ(Air=t.0) .......................... J.22..... 

Atl,lkule Balk Rq. 46 CFR S-:hapter ....... _Q.__Q_ Solablllty • wmr .. .. ....... 0 AeP!PPiebla 

Gr.de-0: Combustible liquid --p--C FIRE .t EXPLOSION HAZARD DATA 

Gellend-Moderate hazard, when exposed to heal or flame. 

~ Poiat ("F),. .. 135 
n.-.t,le Lilllits.. LEL= 1.7% UEL-Unavallable 
AlltOipltlon T-p. ('Fl .. 715 
Ex~ Apa.ti... COt, dry chemical. alcohol foam, water tog 
s,edal Fire Proceores .... The same techniquN used for lighting fire irwOMng combustible petroleum 

products are applicable. Cool fire exposed tanks with water. 

Health Huard R1thlp 
1,1, 1 

HEALTH HAZARD DATA 
Odor 1'llrelhold (pi-al PEL/l"W A (Jpa) 

0.056 Unavailable 

General-Slight skin irritation. More of a chronic systemic hazard frOm inhalation. 

Symptoms-Irritation from skin contact. Vapor: Irritation of nose and throat. 

Sbort Exponre Tolerance-High vapor concentrations can cause nose and thrOat irrltatiort 

UV/1WA(lllllft) 
5/Skio 

Es~ Pl i re11 Vapor-remove victim to freah ar, If breathing stops, apply ar1lficial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water tor 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stnillty-This is a relatively stable compound. 

0..,-dWUty-Materlal: Softens many plastics. 

Carp: Group 34 of compatlbiHly chart. 

SPILL OR LEAK PROCEDURE 
AVOld contact with lquid. Secure ignition sources. 

If a .,W occ.,.., call Ille Natioul ...,_. Cenla, l80-4J4...l802. 
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ETHYLENE GLYCOL METHYL ETHER 
s,-,..._.Dowanol EM: Ethanol. 2-methoxy-; Glycol 

monomethyl ether; 2-Methoxyethanol: 
Methyl CellO&Olve: Methyl oxitol 

United N.UO. NM1ber ... 

CHRIS Code ... 

.JlJIL 

JML 

Bolun1 Pm■t .. _w·c __m·F 
·c 'F A~lortess liquid; mild, agreeable odor 

SpecJtlc GraritJ-0.97 
FTteztnaPolnt..... -85'C -121'F 

'C ___ 'F 

C1tealkal F...Uy-Glycol ether 
Va,or Pree,a111 20'C (68"F) (111111H&).. _.u__ 
Reid Vapor l"re,a11re (,.ta)... ~ 

Polhdoll Cau,ory-USEPA ___ IMO _JL_ 
VllpOI' ...,_..re 46'C (115'F) (psla)..... _.Q&_ 
Vapor Deadty (Alr = I.OJ... ... ........ ...1.&1,_ 

A.,ua,bie 8aJt Rec, 46 CFR S.bdlapter .. . .• __..ll_ SolubWty l■ Water.. .. Q9Dl9f@ta 

Gnide-0: Combustible Qquid 
Electrical Gl"Ollp-C 

FIRE .t EXPLOSION HAZARD DATA 

Geaeral-Moderate hazard, when expoaad to heat Ot' !tame. 

Pim Point ('F) .. 115 (cc) 
Fluu•ble Um.lb:..... 2.5 to 19.8% 
A11tolpjtton T-p. ('F) .... 551 
~ 1 AJem... CO.. dry chemical, alcohol foam, water fog 
Spedal Plre Proc:edllRII .... The same techniques used fo, fighting fires involving combustible petroleum 

products are applicable. Cool fire exposed tanks with water. 

HEALTH HAZARD DATA 
Healtb HIIUl'd Ratl• Odor lbrelltokl (ppm) PEL/'IW A <,pm) 

1, 1, 2 0.9 Unavailable 

Geneni-Harmful vapor; liquid absorption through the skin may be harmful. 

Sy•i,c-Dl'owsiness, confusion, loss of mental ability, headache. 

Shrt Eqonre Tolerance-Unavailable. 

UV/I'WA (ppm) 

5/Skin 

Exponre Procen~Vapor-remove the victim to fresh air; if breathing stops, apply artificial respiration. Skin 
or eye contact-remove cootaminated clothing and gently flush affected areas with water for 15 minutes. 
Get medical advice or attention. 

REACTIVITY DATA 
Stability-This is a relatively stable compound. 

C.O-,.tlbUlty-Material: Softens many plastics. 

Carao: Group 40 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a .,UI oceart. call tbe Nadoul RN- Center, 800-G4-8802. 
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ETHYLENE OXIDE 

Synony1111-Anprolene; Oimethylene oKide; ED; 
Epoxyethane; 1 ,2-Epoxyethane; Oxirane 

U■lted N1tlon1 N11111ber ... 

CHRIS Code .... 

Bollin& Point .. 

Freei.lq Point .. 

__ll"C _j!"F 
'C "F Appear■nce-Odor-Clear. colorless liQuid; ether-like odor 

Speclftc Gr■Yity-0.88 

-llJ'C -l§B'F 

Vapor Pranre lO"C (61'F) l••Hal .... 
Rehl V■pol" ~re (,-la) ... 

·c ___ ., 
...i-.. 
....aL 
-5JL 

Polludon C.tetQry-USEPA _...A,___ IMO __j/__ 
Aptllcable &.lk Rq. 46 CFR Subchapter . ____Q__ 

Vapor Pnallll'e 46"C (ll5'F) (pela) .. 
Vapor Dellllty (Air = 1.0) ... 
Solubility In Waler .. 

........ ....uL -
FIRE & EXPLOSION HAZARD DATA 

Grade-A: Flammable liquid 
EJec:trical Gr011p-8 

General-Irritating vapors generated when heated. Flammable-dOes not need oxygen !or combustion. If local 
"hot spots" develop in the tank, the liquid in the tank may explode. 

Fluh Point ("F) below o 
Flammable Limits .. 2 to 100% 
Autoipition Te111p. ("F) .. 804 
Extinpilbin1 Apnts. Stop flow of gas; CO., dry chemical, water log 
Speci.l Fire Procedure, .. It is important to keep the temperature of storage tank low; use large 

amounts of wat81". Approach only after considering explosion danger. Keep firefighting personnel behind 
cover ii practicable. II the water supply is inadequate or the tank shOws signs ol overheating, evacuate the 

area. 

HEALTH HAZARD DATA 
Health Hau.rd R1llnp <Mor Thretllold (ppm.) PEL/IWA(p,ml TLV /TWA (ppia) 

3, 3, 2 50 29 CFR 1910.1047 1 

General-Suspected carcinogen. Moderate hazard, for both acute and chronic exposures. Volatility is high and 

pulmonary absorption is rapid. 

Sym.pto111S-Buming sensation in eyes, nose and throat; dizziness and headache. 

Short E•posure Tolerance-200 ppm for 30 minutes 

E•po11llft Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently !lush affected areas with water for 15 minutes. Gal 

medical attention immediately. 

REACTIVITY DATA 
StabUity-Ethylene oxide's tendency to polymerize increases rapidly when the temperature goes above 30"C. 

will decompose with explosive violence when the temp&l"ature reaches 571 ·c. 

It 

Compatibility-Material: EO may polymerize violently when in contact with highly active catalytic surfaces such 
as anhydrous iron, tin and aluminum chlorides, pure iron and aluminum oxides and alkali metal l'lydroxides. 

Do not use copper, silver or their alloys. 
Carjo: Unassigned in the compatibility chart. For compatibility assistance, call 

G-MTH-1 (202-267-1577). 

SPILL OR LEAK PROCEDURE 
Wear Nbber gloves, large heavy lace shield (if in doubt use body shield also) and self-contained breathing 

apparatus. Secure ignition sources. Avoid contact with liquid. Flush with large quantities of water. Do not !lush 
spin into confined spaces where flammable vapors can accumulate. Notify local fire department 

If a 1plll occun. call the Natioul Rnpoae Center, 800-4U-IIQ:Z, 

Remarks: 
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ETHYL ETHER 
s,-,--Anesthesia ether, Anesthetic ether; Diethyl 

ether; Diethyl O)Clde; Ethane, 1,1 '-oxybis-: Ether; 
Ethoxyethane; Ethyl oxkle: 1, 1 '-0xybisethane; 
Solvent ether; Sulfuric ether 

Formu.la-(C.H,)10 

United Natl.au Number ... 

CHRIS Code ... 

eom111 Polnt... ___M·c ___i!'F 
Appeuaac:e-Odor-Colorless liq.lid; sweet, pungent odor 

Specifk Gra-,lty-0.70 

'C "F 
Freeztna Pohit.. ------::-Jij•c -180"F 

"C ___ 'F 

Vapor Preaure :zo•c <68'F) (nunHa> .. ~ 
Rekl Vapor ~re ((llllaJ...... -1§..Q__ 

Pollution Catqory-USEPA ___a__ IMO -----1Jl_ 
AppUcable Bulk Rea, 4fi CFR Subcupta- ....... __Q__ 

Vapor ~re 46'C (IIS"F) {,-la).. ~ 
Vapor Denlity (Air = 1.0)..... ............. _uL 
Solubttlty in Water.. ... Z 0% 

Grade-A: Flammable liquid 
Electrical Group--C 

FIRE & EXPWSION HAZARD DATA 

Geaeral-A highly flammable, volatile liquid with a wide explosive range and low autoignition temperatl.lf'8. 
Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

Flub. Point ('F).. -49 
Flaamable Lbidtl .. 1.85 to 48.0% 
Auloqnjtlon Temp. ('F).. 356 
Extlqulslllna Aa-c... CO,, dry chemical, alcohol foam, water tog 
SpecW Fire Procedva.. Cool tank with water spray. Keep surroundings cool to reduce the amount Of 

vapors produced. The dang81" Of reignition Is high. 

HEALTH HAZARD DATA 
Hui.di Huard Ratlap 

1, 0, 2 
Odor 'I'lltt:lliokl (ppm) 

1 
PEL/TWA (ppm) 

400 
TLV/fWA(ppm) 

400 

General-Ethyl ether is a volatile liquid possessing irritative and narcotic properties. Absorption Of excessive 
quantities by any route may lead progressively to a state ol intoxication, loss of consciousness and death 
due to respifato,y failure. 

Symptoml--EJ[hilaration may be experienced first followed by drowsiness and unconsciousness. Contact with 
the skin may cause dermatHls. 

Sltort ExpoAre ToletUCe--1000 ppm !Of 30 minutes. 

ExllOlllR Proceduret-Vapor-remove victim to fresh air; if breathing stops, apply artif1eial respiration. Oxygen, 
when administered by trained personnel, is helpful. Skin Of eye contact-remove contaminated clothing and 
gently flush affected areas with water IOI' 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
StabWty-ln the presence Of air, ether forms ethyl peroxide, which may explode if heated. 

eo..,.t1bWty-M■lerlal: Compatible with most of the usual materials of construction. Ether swells natural 
rubber, so protective clothing should be made of plastic which resists ether. 

Cuarn Group 41 ol compatib~lty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, large heavy face shield (ii In doubt use body shield also). Have sett-contained breathing 

apparatus available. Avoid contac1. with liquid. Sacute all ignition sources. Do not flush spill Into confined spaces 
where flammable vapors can accumulate. If a spill occurs into navigable water, the ether will float downstream 
and create a severe fire hazard until ii has all vaporized. 

If ■ Ifill occun, call die N■doaal R-,ow Center, IOIM24 8802, 

Rem■rb: 
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2-ETHYL HEXANOL 
SJ1H111r-Alcohol C-8; 2-Ethyl-1 ·hexanol; 

2-Ethylhexyl alcohol; Octanol; Octyl 
alcohol 

U11Hed N.._ N ...... ______ -1..... 

CHRIS c.ode-------- __..EtllL 

Formala-CH,(CH,),CH(C,H.)CH,OH 

A~Ofless. slightly viscous liquid: 

...,.,.,_ ____ _____lla'C ----•F ·-S,-lftc Gnt,ity--0.83 

'C "F 
FNmae:Pot.t... ~•c s:-lOCi"F ___ •c ___ 'F 

a.e.tcal Faally-Alcohol 

Polllldoa C.tqory-USEPA ___ IMO ....111.J..... 
AP,licable hlJr. Rea, 441 CFR S.bcllafm ....... ......12...C... 

V8fCM' Prelnre Xl'C (A"F) <maH&) ___g.a_ 
Rehl Vapor P-., (,alal~---- ..R.ll_ 
Vapor ~ 4'°C (US"P) (plla) ....QJUL 
Vapor DIMity Wr = 1.0)---~ ___u__ 
Sc:,hWlity In Water_____ SlktlS 

Grade-E: Combustible Mquid 
Electric-.! Groep-0 

FlRE & EXPWSION HAZARD DATA 

General-Moderate hazard, when exposed to heat or Ila.me. 

Flub Point ("F) .. 

Aun.able UmJb .... 
Autolpltlon Temp, {"F) .. 

E11dnpllblfl1 Aaeatl ... 
Special Fire Procedur• .. 

Healtll Huard lbtlap 
1,1, 1 

179 
Unavailable ,., 
Alcohol foam, C"2, dry chemical, water spray 
Cool 9)(p0sed tanks with water. 

HEALTH HAZARD DATA 
Odor Thrahold (.,.a) PEL/TWA (lllffll) 

Unavailable Unavailable 
General-Practically non-hazardous. Slight effect from absorption of liquid through skin. 

Sympto1111-Mild skin irritatioo. 

Sbort Exposure Toleruce-Not pertinent 

11. V /I'W A (ppa) 
Unevailabla 

Expo1ure Procedu...-Vapor-remove victim to fresh air: If breathing stops, apply artificial reapirl.tion. Skin or 
eye contact-remove contaminated clothing. Flush affected areas gantty with water tor 15 mlnutn; 20-30 
minutes for eye contact. Get medical attention. 

REACl1VITY DATA 
StabUlty-WHI undergo self-reaction If contaminated. Does not require stabMlzer. 

CompaUblllty-Material: Usual materials of construction are suitable. 

Carp: Group 20 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with llql.id. 

If a 1111111 occun, call die Nadoaal a-- C..ter, I004l4 II01. 

Remarks; .f: Unassigned 
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2•ETHYLHEXYL ACRYLATE 
s,..,.,..._ Acry11c ecicl, 2-ethylhexyl ester: 

2-Ethylhexyl, 21)JOpenOl.te: Octyl acrylate 

F---CH, "' CHCQiCH.CH(C.~)C.Ht, 

~ liquid: p1 .... n1 odor 

Spedflc Grarity--0.89 

U■lted Nlltlou Naaller ..... 

CHRIS Code ..... 

B0Ubi1 Poi■t ..... .lli,lli'C __ ·c 
~-c ___ ·c 

__t_ 

-•F 
"F 

--:-ji5•F 
___ •F 

a..lal Fudl,-Acrylate 

Polllldoa Cateeor,-USEPA --- IMO _Jj_ 
A.,ucawe 8111k Jlea. 46 CFR Subdlqter ....... ___Q_ 

v"'°" ..,_re zo•c (68"F> CmmHa) .. --2.L.... 
Reid Vapor Pr-.re (Jllia).-._-... -WU_ 
Vapor PreNID'e 46'C (115"F) (plill)... -2.2J.L 
Vapor Delllfty (Air = 1.0>----,, . ...J.aL 
Solabdity la Wider... Nagljqjbfa 

Gnde-E: Combultible liquid 
Electrkal Groa,-0 

FIRE & EXPLOSION HAZARD DATA 

o-.J-Moderate hazard, when exposed to heat or flame: wilt polymerize on heating. 

188 (CC) 
LEL=0.8% UEL=6.4% 
485 
Ory chemical, CO.., foam, water 

Flauhhlt("F) ..... 
n.-.Mel.Jaftl., 
Atdeiaaftlon T..,, ('F) .. 
EJ:tbiplalq: Apn ... 
Spedal Fire Procedllnl .. Water or loam may cause trothing. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Heallh Hmnl Ratblp Odor nr.bold (,._) PEL/IWA (ppm) nvnivA (ppm) 

0, 1, 1 Unavailable Unavailable Unavailable 

Geaeral-Uquld irritating to skin on contact. 

S~kin tmtatlon. 

Sliort El1p01111'e Tolenm-UnavaNable 

Ex,-,. ~Vapor-remove victim to fresh air; if breathing stopa, apply artfficial respiration. Skin or 
eye contact----remcwe contaminated clothing and gently flush with water. 

REACTIVITY DATA 
StabUHy-Unatable; polymerizes easily unlesa Inhibited. 

C:O.,atlbillty-Malerial: Non-corroaive to carbon steel. 

Carp; Group 14 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
If poaeible, wear rubber gloves, face shield, and protective clothing. Have all-purpose canister mask available. 

Secure ignition sources. Flush spill away with water. 

U • spill ocan, call die Natioal. a.,.,.. Celller, IIOOfJ4 ll'Y.I, 

Reasrb: • Polymerizes. 
i Unaaeigned 

156 



2-ETHYL HEXYL NITRATE 
Synoay1111-Alkyl (C7-C9) nitrates; Mixed octyl nitrates: _i..._ 

Octyt nitrates 

OIRIS Code . ..llliL 

Form11la-CH,CH,C..H,,NO, 
Bolllna; Polnt .. ~•c ~•F 

Appeannce-04or-Light yellow liquid; ester. fruity odor 

SpeclOt Gra,ity---0.96 

Decomposu..blfm"C ~•F 
Frening Point.. ___ J.Z"C ----9:'F 

___ 'C ___ 'F 

Cheinlcal Family-Nitrates 
Vapor Pr1t1111re 20'C 168'F> (mmHa> .. ~ 
Reid Va,« Preaure (pail.)... ---1..._ 

Pollatlon C.teacH"y-USEPA ___ IMO _____..iL_ 
Vapor Prt.ire 46"C (ll!"F) (1111&).... ____Q..aj_ 
Va,or Denalty {Air = 1.0)... ___,L_ 

Applicable Bulk Reg. 46 CFR Subch1pte, ..... ___Q__ SolublUty In W1ter .. . 0 02% 

Grade-E: Combustible liquid. 
Eltttrinl Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Combuslible-g1ves ott to1dc nitrogen oxides, carbon monoxide, and carbon dioxide gases when 
heated or burned. 

Flqh Point ('F). 

Flammable Limits .. 
Autolpltion Temp. ("Fl 
Exlinpishlna Allfllh .. 
Special Fire Procedurn 

container with water. 

Health Hazard Ratings 
Unavailable 

175 (cc) 
LEL,,.- 0 25% UEl-Unavailable 
266 
Water tog, loam, dry chemical, COt 
Avoid breathing vapor. Can explode ii heated while confined-cool storage 

HEALTH HAZARD DATA 
Odor Thre1hold (ppm) 

1 to 10 
PEL/I'WA (P1N11) nv /lWA (ppm) 

Unavailable Unavailable 

General-When heated. decomposes to fOl'm nitrogen oxides. Low toxicity by illQeStioo and inhalation; slightly 
toxic by skin contact 

Symptoms-Mild skm and eye irritation on contdcl. lnhalation produces headaches, dizziness, nausea, and low 
blood pressure 

Short E1lpoaure Toll!'rance-Low health nsk from inhalation unless the liquid is heated to decomposition or mist 
1s formed 

E1poaurt Pro«durn-lngestion: If conscious, drink water, induce vomiting. Inhalation: Remove to fresh air. Skin: 
Flush with soap and water. Eyes: Flush with water for at least 15 minutes. 

REACTIVITY DATA 
Stability-Stable at ambient temperature, decomposes when heated. Can explode if heated to high 

temperatures while conl,ned. Reacts with strong oxides, strong bases, strong reducing agents. 

Compatibility-Material: Suitable: Mild steel, stainlj;jSS steel, aluminum, copper, zinc, tin, brass, bronze, 
neoprene, nitrile rubber. Unsuitable: Butyl rubber, ethylene-propylene rubber. 

Cargo: Group 34 of the compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact, especially vapor. Secure all ignition sources. Wear goggles and neoprene or nitrile 

gloves-use sell-contained breathing apparatus ii needed. Dike spill, soak up with sand or earth; dispose by 
controlled burning. 

If I ,,m OCCVI, cal] the National R-,oue Center. IIOO-t24-III02. 

Remuks: • Decomposition point 
t Unavailable 
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ETHYLIDENE NORBORNENE 
Sy-yms- 5-Ethylidene bicyclo(2,2, 1 )hept-2-ene; 

Ethylidene norbomylene; Ethylideoe norcamphene 

Formul1-C.H,. 

United Nadom: N11•ber ... 

CHRISC-ocle .. 

BoWn1 Point... ----.H§"C ____2H'F 
Appearuce-Odor--COlorless liquid with a tl.lrpentine-like "C 'F - Free.d111PolnL -8Q'C -112'F 
Spec:lftc Grarity-0.90 ___ •c ___ 'F 

Clemk:al Famlly-Olefins 
Vapor PrelSllni lO'C (68"F) (mmH&) .. ~ 
Rdd Vapor PreuUR (.,.i.)... ____Q,ll..,_ 

Pollution Catepry-USEPA ___ IMO _IL_ 
Vapor Pr-..e 46"C (115'F) (plla).. _UL 
Vapor 0-.ty (Air = 1,0) .......................... _____!.1__ 

Appilc1ble Bulk Rea, 46 CFR SubchapteT ....... _____Q__ Solulllllty In WIim' .. SliAhl 

FIRE & EXPWSION HAZARD DATA 
Grade-0: Combustible liquid 
Electrical Group-C 

General-Dangerous fire hazard. 

96 
0.9 lo 6.4% 
522 
Carbon dioxide, dry chemical, loam 

F1ub Point ("F). 

F1llllllllable Limib .. 
Autolpltlon Temp. ('F) .. 
E:s:tiquishlng Aaeata .. 
Special Fire PNN;:edurn .. 

containers with water. 
Wear protective clothing. Water may be ineffective on lire. Cool exposed 

HEALTH HAZARD DATA 
Heal.di Hazard R1tinp Odor nre.ltold (ppm) PEL/TWA(ppm) TLV/TWA(ppm) 

3, 1, 4 0.007 to 0.14 5 5 
General-Moderate skin irritant. Excessive contact with skin should be avOided. 

Symptom-Inhalation-vapors cause headache, dizziness, nausea, vomiting and respiratory distress. 
Ingestion-irritation of entire digestive system. Irritates eyes and skin. 

Short E1:po1ure Tolerllnee-Prolonged exposure to vapor proved toxic to rats. 

E1:po1Ure Procedures-Remove contaminated clothing and !lush affected areas with plenty ol water for at least 
15 minutes. Remove victim to fresh air. Administer artificial respiration ii necessary. If ingested, induce 
vomiting. Get medical attention. 

REACilVITY DATA 
Stability-Stable at termperatures below 2oo·c, but unstable above 350•c, decomposing rapidly in presence of * . 
CompatiblUty-MaterW: Non-corrosive to steel, stainless steel and aluminum. Glass, "Teflon" and ceramics are 

acceptable. 

Carll(I: Group 30 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, lace shield and protective clothing. Secure ignition sources. 

If a spjll oc:cun., call die National Rea,oue Center, 800-4U-U02. 

Remarks: + Unassigned 
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ETHYL METHACRYLATE 
Synoar-- Ethyl 2-methacrylate; Ethyl 

alpha-methacrylate; Ethyl 2-methyl-2-propenoate; 
Methacrylic acid, ethyl ester; 2-Propenoic acid, 
2-methyl-, ethyl ester 

CHRIS Code .. 

Form.111a-C,H0COOC,H0 

Ap,earuce-Odor-Colortess liquid; sharp unpleasant 
Bailill& Polm .. 

Fnezhl& Point .. 

__ill'C ~•F 
'C -SJ,eclnc Gra-.ity-0.92 

-5Q'C 
'F --=a•F 

Oiemlcal FunUy-Acrylates 

Pollution Cateaory-USEPA _____£_ IMO _____IL_ 
Appllc:abk Bulk Rq, 46 CFR S11bcbapter ....... ___Q__ 

Vapor ~ zo•c (68"Fl l•mffa> .. 
Reid Va,ar Preaure (peia) ... 
Va,or ~ 4'"C (115'F) ( .... ) ..• 
V■por Deallty <Air "" 1.0) ... 
SoluMJlly I■ Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade--C: Flammable liquid 
Electriaal Group-0 

·c ___ 'F 

-----1.L_ 
__.11.ZZ.,_ 
---1JL 
_a.BL 

NtANelbft 

General-Fire may cause violent rupture of tank due to potymerizalion. Forms explosive mixtures with air In the 
prese11Ce of heat or flame. Flashback along vapor trail may occur. Vapor may explode if heated in an 
enclosed area 

Flub Point ("Fl 70 
Flammablt Limits 1.8% to saturation 
Autoignition Temp. ("Fl .. 740 
E:i:tinplshins Agents. co.., dry chemical, chemical foam 
Special Fire Proeedura .. Easlly forms explosives mixtures with air. Remove all sources of llamas, 

sparks or other ignition sources. Electrical devices should be grounded and bonded. Cool tanks with watar 
fog. 

HEALTH HAZARD DATA 
Health Huard Ratlap Odorlbrallold(ppmJ PELil'W A (ppm) nV/TWA (ppm) 

1, t, 2 Unavailable Unavailable Unavailable 
Genenu-Mod8fately toxic, liquid causes skin irritation. Vapors mildly irritating. 

Symptoms-Skin allergy develQpS, vapor causes corneal ulceration, visual disturbance. irritation to respiratory 
tract, lack of appetitie, nausea, convulsion, coma. 

Short Expo1ure Toleranee-100 ppm over 8 hours. Animal tests show effects are not cumulative. 

Expo1ure Proeedu~Remove victim to fresh air. Immediately lluah affected area with water, use mild soap and 
water for skin exposure. Experiments have shown Ethyl Methacrylate to be a teratogan: this means that 
physical defects can be produced in the developing embryo. 

REACTIVITY DATA 
Stllbillty-Polymarizes: inhibitor required. Can react with oxidizing agents. 

prevent accumulalion of static electricity. 
0:round storage drums or tanks to 

Compadbutty-Materlal: Glass, types 316 and 304 stainless steel, or aluminum are suitable; corrosive to mild 
steel. 

CaJ-ao: Group 14 of compallblllty chart. 

SPILL OR LEAK PROCEDURE 
Protective clothing, goggles, neoprene gloves, self-contained breathing apparatus should be worn. Flush spMls 

with water fog. Dike flaming poola and extinguish using chemical foams. Secure ignition sources. 

If a iplll oeeun, c:aU die National R-,oaae ee.ter, I00-4U-UOl. 
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2-ETHYL-3-PROPYLACROLEIN 
s,_,._ 2-Ethyl hexanal; 2-Ethyl-2-helCanal; 

2-Ethyl-3-propyl acyraldehyde 

For:an1Ia-C,H1CH = C(~Hr.)CHO 

A~YellOW llquid: sharp, powerful, 
initatlng odor 

Spedflc GraYHy-0.85 

United N..._ N .. ber ... 

CHRIS Code .. 

Bolllq Poiat .. 

Freeziq Point ... 

~-, ., 
=::::aa•F ___ ., 

Clieak:al F .. Dy-Aldehyde 
Vapor l'rftluff 20'C (68"F) (llllllffa) .... ---2..;__ 
Reid Vapor .._re(,._),... -'L,QL 

Poll■tloil Cateaory-USEPA ___ IMO ____a_ 
Vapor P.--re 46"C (115"F) (plia) ............ _.a.12....... 
Vlfl(N' De111Hy (Air = 1,0)...... .. ....... ~ 

Applbble Bll1l R.., 46 CFR S.bdlapter ....... ___Q_ Sol■WUty In Water.... Nagllgihla 

Gntde-E: Combustible liquid 
'""""'1G,......C 

FIRE ,t EXPLOSION HAZARD DATA 

General-Moderate hazard, when exposed lo heat or flame. 

Jllm Poult ("F) .. 155 
Plulaable Umtl .. Unavailable 
A~Teap,("F).. 392 
ElltlllplalalnI Apm..... CO., dry chemical, water fog, alcohol foam 
Special Fire Proee.1- .. The vapors ol this chemical are hlghly irritating. For this reason, respiratory 

protection la necessary. In other respects, firafiit,ting techniques will be the same as for a Grade E 
petroleum product. 

Health Hu.rd Kati ... 
3, 2, 2 

HEALTH HAZARD DATA 
Odor nn.t.ohl (ppm) PEL/TWA (ppm) 

Unavailable Unavailable 

General-Vapor is irritating to respiratory passages. Liquid irritating to skin. 

Sym~Burning sensation in respiratory passages Of on skin in contact with the liquid. 

Sllort hll(IAre Toleruce-Unava~able 

TLV!TWA (ppm) 
Unavailable 

hpollll'e Procedurn-Vapor---femove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminatad clothing and gantly flush affected areas with water for 1 5 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StllbiUty-Stable. 

Compatibility-Material: Unavailable 

Carp: Group 19 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, protective Clothing. Avoid contact with liquid. Small 

spills may be washed away with water. For large spill, cover with sodium biSIJlflte (NaHSO.). Add small amounts 
of water and milC. Scoop up. Wash site with soap solution. 

If • aplll ocean, call tbe N■Uoul RelpOW Cenler, I00-4?4 8801, 

RIJIUU'b: :t Unassigned 
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FORMALDEHYDE SOLUTIONS (37 to 50%) 
s,noay_ Formalin; Formallth; Formic aldehyde 

solUtiOn; Formal; Fyde; Methanal solution: 
United Nado. N .......... solutiOns ....22121.... 

flammable IOln. --11iL. 
Methylene oxide; Morbicld 

CHRIS Code .. 

Bolllq P°'at . . ____jz"C _____m•F 
"C "F Appearuce-Odor-Color1ess liquld; pungent, irritating - Freezl■1 Poiat.. =:i•c === "F 

Speelfte Gra-tlty-1.11 to 1.13 ___ ·c ---·• 

CJ1e11dcal F-lly-Aldehyde 
Vapor Pr-., 20°C (61°P) <-II&) ---1.a_ 
Rdd Va,orl',-e( .. )___ __l!.IIL. 

Pollutioll C.teaor,-USEPA --- IMO _L_ 
Appllnblt 81dk Rea, -Mi CFR S.bebaptel' ....... ____Q__ 

Vapor Prtalltt iM"C 1115"P) <,u>.. ~ 
Va,or Dmllty (Air ,., 1.0). . ...... --1Ja..... 
SolHWty I■ Water .. G9rnfittl 

FIRE & EXPWSION HAZARD DATA 
Grwlr-O or E· Combusbbte liquid (grade depends on concentration) 
Eltc:trical Gro11p--B 

Gt-nrral-When the solution Is heated, highly flammable vapors are giYen off. 

122 to 185 
7.0 to 73% (formaldehyde vapor in air) 
806 
CO:r, dry chemieal, alcohol loam, water fog 

F1uh Polnl ("Fl 
F1ammablr Limits 
Autolpition Temp. ("F) .. 

Extinpi1hin1 Aaenta 
Siwclal Fire Proefflll'fl .. The vapors are highly irritating, so fire parties should wear reepirato,y 

protection. 

Hff..lth Huard lh.tlngs 
3, 2, 3 

HEALTH HAZARD DATA 
Odor Thrabold (ppm) PEL/TWA (JI,-) 

below 1 3 
TI..V/TWA(.,_) 

1• 

Gesieral-Suspected carcinogen. Major effect is local irritation of eyes, nose, and throat. Strong formaldehyde 
solutions cause a hardening effect and primary skin irritation upon direct contact. 

Symptonui-Coughing, copious watering of eyes, severe respiratory irritation. 

Short E•p01111re Toleraru:e-At a vapor concentration of 10 to 20 ppm breathing baOomes difficult Expoeure to 
650 ppm for a lew minutes may cause death. 

E•ponre Procedura-Vapor-remove victim to fresh air; If breathing stops, apply artfflclal respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Solutions are often shipped at elevated temperatures to prevent polymer formation. 

CompatibUlty-Materlal: Corrosive to steel and to copper and its alloys. 

Carao: Group 19 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sen-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure 

ignition SOUfCe. If possible, cover large spills with sodium biSulftta (NaHSQ.). Add small amount of water and 
mix. Scoop up. wash site with soap solution. 

If ■ IIPD] occtlr■• call tbe N■Uoul Rw c:.w, 188 131 1182. 

ReJ1Wkl: The commercial material Is shipped as water SOiution of from about 37% to 50% concentration. 
Methanol is often used to inhibit polymerization. 

• Proposed change in TLV to 0.3 ppm. 
t Unavailable 
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FORMIC ACID 
s,-,..._Fonny11c acid; Hydrogencarboxyllc acid; 

Methanolc acid 

Formula-HCOOH 

Ualted Nlttom Number ... 

CHRIS Code .. 

---111L. 

BoHlq Point.. -----1Q.l"C -----2.U"F 
Appeuuce-Odor--Coloc1esa liquid: sharp, penetrating 'C "F -Speclftc Grt:rity-1.22 

Freezlna Po111t... ~·c __il'F ___ ·c ___ "F 

Chmk:al Fam111-Qrganic acid 
V•pOT Pre.ure 20'C (61"F) Cm•Ha) .. __jl.L_ 
Reid Vapor Prelllll"e (plla)... ----1..L_ 

hlhatloa Cateaorr-USEPA ~ IMO ____ll_ 
VIJIOI' rr-re 46'C (115"F) (pluJ.. --2.L 

Applkule Blllk Rea, 46 CFR S.bcbapter ....... ____Q_ 
VtlJIOf De111Hy (Air = I.OJ .......................... --1..§.._ 
Soh1bHlty In Wat•.. ComPl@I@ 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid. 
Electrical G"'..,_Q 

Geaenl.-Formlc acid is a coooslve, combustible liquid. Toxic vapors are generated in fires. 

Flull Poblt ('F) .. 156 (cc) 
Fta.mule U.lt. .. 18 to 57% 
Aulolpltlon T-,, ('Fl .. 1114 
Ext:1-...lllllna; Aants ... CO., dry chemieal, alcohol foam, water fog 
Special Fire Procedllrea .. Firefighting parties should wear rubber boots and gauntlets and self-contained 

breathing apparatus. 

HEALTH HAZARD DATA 
HaltaiHuanlllatiap Odor 1bretbold (ppm) PEL/TWA (ppm) TLV/IWA (ppm) 

3, 3, 3 Unavailable 5 5 
Geaeral-Natural, slow decomposition yields carbon monoxide (CO), a chemical asphyxiant, and water. 

Enclosed spaces must be tested for oxygen content (19.5% min.) before entering. Vapo, irritating. Liquid 
CIUMS bums. 

S~klng, respiratory kTltation, watering ol the eytis; skin contact will cause severe itching Of burning. 

Sllort E:1:,-ue Tolernce--Unavailable 

Ezpoeure Procedw-e.-Vapor-remove victim to fresh air; If breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and immediately flush affected areas gently with water tor 15 
minutes. Get medical attention. Use protective clothing to prevent personal contact. 

REACTIVITY DATA 
St11bHley-Reacts wHI base& (alkalis) to produce heat. H is also a reducing agent. 

C:C..P1-tlbWCy-M11erta1: Type 316, stainless steel Of lead-Hned tanks are satisfactory. 

Carso: Group 4 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
AvOicl contact with liquid. Use 1'88f)iratory protection and protective clothing. Eliminate all sources of Ignition. 

Cover contaminated surfaces and spill with large quantities of soda ash or sodium bicarbonate. Mix and add 
water if necessary fOJ good mixing. Scoop up slur')'. Wash site with soda ash solution. 

If• .,W occun, call die Nadoaal RlfllPl)IIR Cater, 800-424 8101, 
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FREON 
Syaonr- Genetron: lsolron; Halon: Refrigerant gas: 

Ucon 

CHRIS Code .. 

"F 
Form.ala-"See "Remarks" below. 

Appearuce-()dor-lorless liquid or gas; sweetish 
BoUl111 Point··---- ---.. 

odo, 
Speclftc G1-..1ty-above 1.0 

---.. _., Free:una Point. ____ _ 

CbemJcal FUU1y-Halog9nated compounds 
Vapor ..,_N 20'C ('8'FJ (-Ifs).. .Jllr:ilL 
Reid Vapor ~ c,.ta)... ....¥llill.... 

PoU.tloa Catepy-VSEPA ___ IMO -'11111.. 
Vapor P.--.e 46"C (t15'F) (,-.).. ..:uaa._ 

AppUcable Bulk Rea. 46 CFR Sndlapter ........ ___Q__ 
Vapor Denelty <Air - 1,0) .. ---~10..lll..lJllU 
Sol■WHty bi Waler.. NtRMeib!e 

FIRE & EXPLOSION HAZARD DATA 
Gr.de-NA 
EJectrical Gro.a-NA 

General-Freon 11, 12, and 114 do not bum. Freon 22 and 113 when heated can form weakly combustible 
mixtures. 

Flub Point ("F) Non-flammable 
Flammable Limits Non-flammable 
Autol1111ition Temp. ("F). Non-flammable 
E•tlnguisbing AKents Non-flammable 
Special Fire Procedura .. In contact with hot surfaces or a naked flame these compcKJncls form 

phosgene, an extremely poisonous gas. Keep tanks, adjacent to flre, cool with water spray. Fire fighters 
wear lull protective clothing including self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Hau.rd Ratinp Odor Threshold (ppm) PEL/1WA(ppm) TLV /IWA (ppm) 

Unavailable Unavailable Unavailable 1000 
Geflel'lll-Vapors are non-irritating to eyes, nose, throat, lungs, and skin, VBf)' low toxicity. 

Sy111ptoms-Drowsiness with Of without nausea. 

Short Exposure Toleraace-10,000 ppm for 5 minutes. 

Exposure Proceduret-Remove victim to fresh air. II breathing stops, apply artllic:ial respiration. Get medical 
attention. If the liquid has spilled onto the Skin, points Of contact may ba frostbitten, handle gently and 
protect from mechanical damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stability-Chemically stable, but see Special Fire Procedures above. 

Conip1tlblllty-M1teri1l: Compatible with most materials ol construction. 

Cup: Group 36 of Compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. The liquid may bOit away (see below) at ambient temperature. 

flames in vicinity of the spill in order to avoid generation Of phosgene. 
Extinguish open 

Remarkt: ~ 
CCl,F 
CCl,F, 
CHCtF, 
CCl,FCCIF, 
CCIF2CCIF2 

If I spill OCC111'1, call Che Nadoal lle■poale Cater, 800-424-8802. 

Eoisl!l 
11 
12 
22 
113 
114 

-113 
122 
121 
233 
242 163 

""BqlHnq PqJot 
+74.8"F 
-21.6 
-41.4 
+117.6 
+38.4 

"""CHRISCodtJ 
TCF 
DCF 
MCF 
TTF 
DTE 



FURFURAL 
5,._,.__ Ant all, artificial; Artificial oil of ants: Fural; 

2-Furaldehyde; 2-Furancarbonal: 
2-Furancart>oxalclehyde: Furfuraldehyde: Furfuran 
carboxyllc aldehyde; FurfU'Ole; Fixole; Pyromucic -Fmwula-C•~OCHO 

Unlled Natioal N11111ber ... 

CHRIS Code .. 

----1.IJilL 

___ff.L 

eomna Polnt.. __w·c __m·F 
A~~ss to reddish-brown riquict, 

penetrating almond-like odor 
Spedftc Gnrity-1.20 

·c ---·• 
Freezi111 Point... . ............ --=i:l·c ~•F 

___ ·c ---·• 

a.e.tcal F..Uy-Aldflhyde 
Va,w Preaure 20"C (68"F) <mmH&).. ......1..,gL 
Rel41 Vapor rr-.re (!Illa).. . ........ ____!2.1_ 

Polllldoa Caleaon-USEPA __Jl__ IMO ____L_ 
Vapor P~ 46'C (115"F) ~--· .....QJL 
VIIJIOI' Dtmhy (Air = 1.6)... _;J.aJ_ 

AP,lkule 11d: Rea- 4' CFR Subdillpter ....... ___Q__ Sol■ltHlty la Water.. .. 8 9% 

Gnde-E: Combustible llqUid -- FIRE & EXPWSION HAZARD DATA 

o-.1-Moderate hazard, when exposed to heat or !lame. Furfural can explode on contact with strong mineral 
acids and alkalis (cauatics). Irritating vapors are generated when heated. 

155 
2.1 to 19.3% 
743 
CO., dry chemical, alcohol foam, walef log 

P1a91i Point ("F) .. 
..,__Ille Umltl .. 
Alltotpltioa T-,, ("F) .. . 

Ex~Aaem--
s,edal Fire Proeed11n1 ..... wear eye protection, self-contained breathing apparatus and protective 

clothing. 

HEALTH HAZARD DATA 
Haldi Huanl Ratlqs 

2, 2, 3 
Odor Tuelltoid (ppm) 

0.4 
PEL/lWA (ppm) 

2/Skin 

General-LiQud Is mtating to skin and eyes on contact. Vapo, is respiratory irritant. 

Syaptomt-lrrltation of respiratory passages. 

Sliort EJ:,c.an Toleruce-15 ppm !or 15 minutes. 

TLV/l'WA(ppm) 
2/Skin 

EJ:p(Al"e Proeed-Vapor-remove victim to fresh air; II breathing stops, apply lr'lllicial respiration. Sltln or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACilVITY DATA 
StabHlty-Furfinl can explode on contact with strong mineral acids and alkalis. Reacts with numerous organic 

materials. 

Compatil1tlH7-M1terlal: Dissolves or softens many plastics and rubber formulations. 

Cu-so: Group 19 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and protective clothing. Have seH-contained breathing apparatus avallable. Avoid contact 

wllh Uquld. Small spills may be washed away with water. Cover large spills with sodium blsulflte (NaHSOi). Add 
small amount of water and mix. Scoop up. Wash site with soap solutlon. 

If• .,W ota1n, caU the N1doul Ra,ow Cen1-, 800-4:Z4 8802, 
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FURFURYL ALCOHOL 
s,-,--2-Furancarbinol: 2-Furanmelhanol: 

Furt1Kaleohot: Furylcarbinol; 2-Furylcarbiool; 
alpha-Furylcarbinol; 2-Furylmethanol; 
2-Hydroxymethylluran 

U■lted N~ N .. i.er ... 

CHRIS Code .. _f&._ 
FormuJ1-C,H,OCH,OH 

Ap,earuce-04er-Colorless-amber liquid turning to 
dark red-brown when exposed to light and air. 
Slight brine-Mke odor. 

eom., Pomt .. _.1Il"C ~•F 
"C "F 

FNez.1■1 Point.. -3J"C -2i"F 
Speclfk Gn.-,lty-1.29 

___ ·c ___ ., 

<ltemical Faally-AlcohOI 
Vapor PlftHre lO"C (61"P) (maHc).. ___,1__ 
Reid Vapor Pr11111tt (,el■) __jl.gz__ 

PoUutioll Cateaor,-USEPA --- IMO ______Q__ 
Vapor Pr-,e 46"C (115'F) ~).. ......Q.1_ 

A.,Ucallle B■lk Res. 4' CFR Subdllpter ...... -12....Q... 
Vapor Dnllty (Air = 1.0~---~ ...1.iL. 
So11billty In Water.. Cgmpifta 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Greup-C 

General-Slight explosion hazard when exposed to heat or !lame. However it will react with explosive violence 
in contact with mineral acids or their vapors, or with strong organie acids or their vapors. 

167 
1.8 to 16.3% 
916 

F1111h Poln1 ("F). 

Flammable Llmlts '. 
Autoipjtion Temp. ("F) .. 

Extinpi1hin1 Aaenta. Confined area-CO., dry chemieal. Open area-polar solvent foam, water 
spray. 

Spedlll Fire Procedures 
protection. 

Wear eye protection, clothing resistant to furfuryl alcohol, respiratory 

Health Hiuard Ratlnp 
2, 1, 2 

HEALTH HAZARD DATA 
Odor Thrwhold (ppm) 

6 
PEVIW A (ppm) 

10/Skin 
nv /I'WA (ppm) 

10/Skin 

General-Skin absorption may cause to,dc effects. Harmful if swallowed. Toxic concentrations of vapors may be 
present at temperatures above room temperature. 

Symptom,-Headaches, watering eyes, irritated skin. 

Sltort E1:po111re Tolerance-Vapor e1:posures-Rats show 8 percent mortality after one six holx exposure to 47 
ppm and 100 percent mortality at 243 and above. Absorption through skin is very rapid. 

Expo111.re Procedures-Eyes-wash with water for 10 minutes. Remove contaminated clothing and wash. 
Skin-wash with soap and water. Ingestion-induce vomiting. Inhalation-move to fresh air. Get medical 
actv1Ce or attention 

REACTIVITY DATA 
Stabillty-Stable. Reacllve with organic or mineral acids. 

C-ompatibillty-Materlal: Do not use near lacquers, varnish, or resins. Gan ship In ordinary steel. 

Carlo: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gtoves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. Spill area may be washed with water. 

If a udll occun, call die NaticNall 11-- C.ter, I00-4:Zt IIIOl, 

Remar~ Ground storage drums or tanks to prevent accumulation of static electricity. 
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GASOLINE, MOTOR 
Synonyms- Benzln; Motor spirit; Petrol United Nadom Number ... 

CHRIS Code .. __JlAI._ 

Bolllna: Polnl .. 

Freedn& Point .. 

~•C~'F 
'C "F Appearance-Odor-Colorless to straw-white liquid; 

sweet, pleasant odor-gasoline 
Spedftc Grnlty-0.72 to 0.76 

____j'C ===•F 

Cltemlcal Fam.Uy-Misc. hydrocarbon mixture 

Pollut:IOII c:.teaorY-USEPA ___ IMO~ 
Appllcabh Bulk Rea- 46 CFR Subdulpter ...... _12..._ 

Vapor PrelluR lO'C (61'F) (mmH&) ... 
Reid Vapor PreallJ'e <.m) ... 
Vapor PreNure 46'C (U!l'F) (J,da) .. 
VllfOl' DeNl.ty Wr = 1.0) ... 
Solubutty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Gnde-C: Flammable liquid 
Electrical Grou.p-D 

'C ___ 'F 

--1.iQ._ 
_.ll_ 
...J2,L 
~ 

NagUqibfa -

General-Dangerous fife and explosion hazard in presence of heat or flame. Flashback along vapor trail may 
occur. Vapor may explode II Ignited in an enclosed area. 

FINh Point ("F) .. -40 
Flam-hie UmJb .. 1.4 to 7.6% 
Alltoipldon Temp. ("F) .. 495 
E1:tinpllblna; Apnbl .. CO,, dry chemical, foam water fog 
Special Fire Procedures .. Tanks exposed to fire should be kept cool with a water spray. Water may be 

ineffective on lire. 

HEALTH HAZARD DATA 
Health Huanl Ratlnp Odornreuold(ppm) PEL;TW A (ppm) 1LV/fWA (ppm) 

1, 1, 2 0.25 300 300 

General-Liquid irritating to skin and eyes on contact. Vapor inhalation leads lo into)dcatlon. 

Sympto1m-lnhalatlon: Marked vertigo, inability to walk a straight line, hilarity, lncoordinatlon, intense burning in 
throat and lungs, possibly bronchopneumonia, nausea, vomiting. 

Short EJ1.po11ure Tolennce-0.5 to 1.6% vapor concentration was fatal to a man after 5 minutes exposure; 500 to 
30,000 ppm was fatal to a youth. 

EJ1.po11ure ProceduNll-lnhalation: Immediately remove victim from contaminated atmosphere. If breathing is 
interrupted, artificial respiration should be applied immediataty. A physician should be called. 

REACTIVITY DATA 
StablUty-Chemically stable. 

Compattbtllty-Material: Almost any usual material of construction is suitable. Natural rubber Is softened and 

will deteriorate rapidly. 

Carao: Group 33 of compatibility chart. 

SPILL OR LEAX PROCEDURE 
Wear polyethylene gloves. face shield. protective clothing. Have all-pt.1rpose canister mask avallable. Sec"'6 

ignilioo sources. Small spills may be flushed away with water. 

If • .,m -n. call tbe N.i:toul Rapome Center, I00-4l4-III02. 

Re-b: t Unavailable 
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GLUTARALDEHYDE SOLUTION, 50% 
s,-n.,.,.--Cldex; 1,3-Dffonnylpropane; Glutaral; 

Glutaric dialdehyde; Glul#ol; Pentanedial; 
1,5-Pentanedial 

A~ight yellow liquid; rotten apple odor 

Spectrk: Grmiy-t.124 

CHRIS Code .. 

Bolllq Point ... 

Freezl111 Pol■t ... 

...JlIA._ 

--1U'C ____jzQ"F 
'C 'F 

-l ◄'C ------2."F 
'C ___ 'F 

C'hemial FamlJ-Aldehydes 
Vapor Pre1111re 2G"C (61"F) (mmffs) .. --12...._ 
lte6d Vaa,or Pr-.( .. )... ~ 

PoUlltlon c.teao,y-USEPA ___ IMO __12_ 
v.,r ~ ••c (llS"F) (,..)... ---1,__ 
VllfOI' DemitJ (Mr= 1.0).____ _M__ 

Applicable ..._ Rea, 46 en S..M,ter ....... ____Q_ Solablllty l11 WUII'.. Sofuhla 

Gracie-Non-flammable 
Electrical G!'ffp-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Will decompose if heated (greater than approximately 400"C) to yield carbon monoxide, carbon 
dio)Cide, hydrocarbons. 

Fladl PoJnt ("F) .. 

Flam-ble Limits .. 
Autoignition Temp. ("F) .. 

Extlngui1bln1 ARellts .. 
Special Fire Procedura .. 

Health Huard Rlti11p 
1, 3, 3 

Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 
None 

HEALTH HAZARD DATA 
Odor Thn:aold (ppm) PEL/1WA (ppm) 

0.04 0.2 
Generlll-Moderate irritation to the skin. 

nvnwAc..,..1 
0.2 

Symptoms-Extended expos1Kes result in irritation of respiratory tract. Ingestion yields irritation of mouth and 
stomach. 

Short Exponre Tolennce-The lowest lethal concentratiOn for rats in 4 hours is 5000 ppm. 

bpoHre Proced.11-lmmediatety flush with plenty of water for 15 minutes. For ingestion, give large amounts 
of weter and induce vomiting if conscious. 

REACTIVITY DATA 
StablUty-Stable, but decomposes thermally about 4oo•c forming carbon oxides and hydrocarbons. 

Co111patlblllty-M1terisl: MIidiy cooosive to mild steel, aluminum, copper, zinc, tin, brass and bronze. 

Cwao: Group 19 of compatlbillty chart. 

SPILL OR LEAK PROCEDURE 
Flush with water. Wear goggles or lece shield and rubber gloves. Prevent water contamination. Toxic to fish. 

•-arks: t Unavallable 
* Unassigned 

If • .,w ocean. call die Natto.l D-C.ler I 800-424-IIOl, 
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GLYCERINE 
Sy-ym-Glycerol; Glycyl alcohol; 1,2,3-Propanetriot; 

Trihydroxypropane: 1,2,3-Trihydroxypropane 

Fonnula-CH,COCH,COH(CH,). 

Appeanuw:e-Odor-Colorless liquid; taint pleasant odor 

Specific Gra,-lty-1.26 

Chemical FamUy-Ketone/ Alcohol (exhibits properties 
of both) 

Pollution C.tqory-USEPA --- IMO ----11!_ 

United NatloQ Number ... 

CHRIS Cod,, . 

Ballina Point .. 

Freednll Point .. 

____.w·c 
·c 

~-c 
·c 

Vapor Preaure 2o·c (68'F) (mmH&) ... 
Reid Vapor Pm.ore (pa.la) ... 

___L_ 

_.i;a_ 

~•F 
___ ·F 
_M"F 
___ ·F 

..l'...l.o>L 

..l'...l.o>L 

..l'...l.o>L 
__a.u_ 

Applkal,le Balk Rea, 46 CFR Subcllapter ........ ___.ll__ 

Va"°' Preaure .u•c (US'F) (p,ia> .. 
Vapor Deqjty (AJr = 1.0) ... 
Solublllty In Watu .. Complete 

Grade--E: Combustible liquid 
EleetrlcaJ Group--0 

FIRE & EXPLOSION HAZARD DATA 

General-Slight hazard, when exposed to heat, flame, or powerful o,cidizers. 

320 
Unavailable , .. 
CO,, dry chemical, alcohol foam, water log 

Flub Point ('F) .. 

Flammable Umltl .. 
Autolp.ltlon Temp. ('F). 

Exffnpisblq Apntl .. 
Special Fire ProcedllJ'eS . Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Huard Ratlnp 

o, o, 0 
Odor Thralaold (ppm) 

Odorless 

General-Skin contact with liquid causes slight skin irritation. 

SymptoJ1U1-Contact with the llquid can cause skin irritation. 

Short Eipo1ure Tolennce-No appreciable hazard. 

PEL/IWA (ppm) 

10 mg/m 1 as a mist 
nv /TWA (ppm) 

10 mg/m• as a mist 

Ex!IOl'lre Proced11ra-Wash glycerine from skin with water. Launder clothing contaminated by the liquid. 

REACTIVITY DATA 
Stllblllty-Reacts with strong ox"1dizing agents. Polymerizes about 300"F. 

Compatiblllty-MaterW: No apparent effect on steel or aluminum. 

Carao: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Secure ignition sources. Spills may be washed away with water. 

If a 9)1111 o«ars. cidl the National Rnpoue Center, 800-424 8802. 

Remarks: Even a small amount ol water or other impurity will greatly lower the freezing point. 
t Unassigned 
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Synony1111- Dipropylmethane; n-Heptane; Heptyl 
hydride; Normal heptane 

HEPTANE 
U11lted Natlo• Nlllllber ... 

CHRIS Code .. 

FormuJ■-CH,(CH,).CH, 

A~e-Odor-Volatile, colorless liquid; sweet 
Bollin& Point.. ______iD'C ~•F 

"C 'F 

gasoline-like odor 
Spec:lftc Gr■•lty----0.68 

Free.dn1 Point... -!WC -132'F ___ ·c ___ ·F 

C'llemlcal Funlly-Saturated hydrocarbon 

PoU11tJon Cateaory-USEPA ___ IMO _L_ 
Applicable lhilk Re&, 46i CPR Sllbdlap1er ........ _J2JL. 

Vapor Pranre 20'C (61"F) <mmHa> .. __.l.14_ 
Reid Vapor P..-re (plia)... ----1..L 
Vapor ..,._re 46i"C (115'F) (psia).. ~ 
Vapor o-1.ty (Air = I.OJ.. ___ML 
So1111tillty Ill Water.. N,ellplbfft 

FIRE & EXPWSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrlc-.1 Group-0 

General-Highly flammable, dangerous lire risk. Flashback along vapor trail may occur. Vapor may explode it 
ignited in an enclosed area. 

F1uh Point ("F) ... 25 (CC) 
Fl■mmab~ Limib. 1.2 to 6.7% 
A111oipition Temp. ('Fl. 433 
E1:tinpi1hing Agents ... Confined area-CO., dry chemical. Open area-foam. 
Special Fire Procedures .. Fire fighters should have respiratory devices. Keep fire exposed containers 

cool with water. 

HEALTH HAZARD DATA 
He.Ith Hu.an! Ratlnp Odor Threthold (ppm) PEL/TWA (ppm) TLV/TWA(l!Pffl) 

o, 0, 1 220 400 400 

General-Moderately toxic by inhalation. 

Symptoms-Irritation ol mucous membranes. dizziness, slight nausea, intoxication. 

Short Exposure Toleram:e-1000 ppm for 6 minutes developed slight dizziness. 500 ppm for 15 minutes results 
in a condition resembling intoxication by ethyl alcohol. 

Exposure Procedurn-lf inhaled in cone. amounts, remove victim to fresh air and use oxygen. If splashed in 

eyes, wash with water for 15 minutes. Gall a doctor. 

REACTIVITY DATA 
Stablllty-Non-reacfr,1e but dangerous lire risk. Keep away from heat, sparks, or open flame. 

CompatibUity-MIterial: Mild steel and stainless steel are suitable. Natural rubber will soften and deteriorate 

rapidly. 

Carjo: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Have all-purpose canister masks available. Secure ignition sources. 

Ha iplll ocean, call die NatlOIIII RNpOW Cellltr, 8004.24 81102. 

Remarkl: 
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HEXAMETHYLENEIMINE 
s,_,._ Azacyclohelane: Heqhydroazepine; 

Homopiperidlne 

Form11l1--C..H,.N 

U■lted N■dou Nlllllber ... 

CHRIS CoH .. __llldL 

eom .. P9'111 .. _jB"C ___ug·F 
A~lortess to light yellow liquid; 'C ___ •F 

ammonia-Nke odor 
Spedftc Grarity~.88 

Freu:ln1 POUlt.. -38"C ~•F ___ •c ___ •F 

Cbentlcal F.....Uy-lmine 
Vapor PrellllR zo·c (61'F> (mall&).. ___;__ 
ReW Vapor Pranre (plfa)... ~ 

Pollatlon CateawY-USEPA ___ IMO~ 

Applbble Bulk Rea, 46 CFR S11bei.,ter ....... ___Q_ 

Vapor~ 46"C (U5"F) (pm).. ----5.§_ 
V-,or Dellllty (Alr = 1.0) .......................... -----1..._ 
SotabWty in Water.. COw!lta 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Groll)l'--C 

Geaeral-Toxie oxides of nilrOgan may form in fire. Dangerous fire hazard. Flashback along vapor trail may 
occur. Vapor may explode if ignHed in an enclosed area. 

Flau, Pl»nt ("F) .. 62 
Flam-ble Llmltl .. 1.6 to 2.3% 
A■tolanition Te•p. ('F) ... Unavailable 
Ell:tlnplallllq Aaenb .... Water, CO,, dry chemical 
Speda] Fire Proeedlll'ell .. Wear eye protection and sell.contained bfeathing apparatus. 

HEALTH HAZARD DATA 
Health Huard Rld■p Odor Thrnhold (ppm) PEL;TWA (ppm) nvnwA cppmJ 

3, 3, 3 Unavailable Unavailable Unavailable 
General-Liquid is irritating to the skin and respiratory tract and the vapor causes eye injury. 

concentration may cause serious eye injury. 
High vapor 

Sy•ptorm-Eye, skin and respiratory irritation. 

Sltort Exponre Tolennee-The approximate lethal vapor concentration for a four hour exposure is reported to 
the 4800 ppm in rats. 

Expo111re Procediuff-Vapor-remove victim ·10 fraSh air; if breathing stops, apply artifieial respiration. Oxygen, 
administered by trained personnel, is often helpful. Skin or eye contact-immedlataly flood affected areas 
gently with water. Remove contaminated clothing and continue to flush affected areas for 15 minutes. Get 
medical attentiOn. 

REACTIVITY DATA 
StuWty-Stable. 

Compatibility-Material: Coo-odes copper and Its alloys in air; corrodes aluminum especially when wet. 
Removes paint: swells rubber. No effect on carbon steel, wood, cloth. 

Carso: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Self-contained breathing apparatus of all-purpoaa canister mask should be worn when contact is anticipated. 

Wear impe,vlous gloves and safety goggles. Keep away from heat, sparks and open !lames: avoid breathing of 
vapors. Flush spill with large quantities of water. Secure Ignition sources. 

Ha .,W. ocean, call the Natioal. a.,.._ Center, I00-4:Z4 IIOl, 

Re-1tl: t Unavailable 
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lao-HEXANE 
Sy110.yma-- 2-Methyl pentane __,__ 

CHRISc.ode .. ___lljA_ 

Fonnll.la-CHs(CH,},CH(CH,}, 

Appeanmce-Otlor-Colorless liQUid; gasoline-like odor 

Speclne Gra,lty-0.66 

~-c ----1.42"F 
"F 

Fteezlna; Point.. 
·c 

-152"C -242"F 

Chendcal Family-Saturated hydrocarbons 

Pollution Catqory-USEPA --- IMO ___Q__ 

___ ·c 
Vapor Preulll'e lO"C (68"F) (mmHa) .. 
Rehl Vapor Pnllue (....., ... 

___ ., 
-"1Q2... 
_..IJl._ 
_iJL_ 
__i.L_ 

Applic1blt Blllk Rea. 46 CFR SllkUpter ........ ----12....Q_ 

Vapor Preaw-e 46"C (115"F) (psla) .. 
Vapor Density (Alr = 1.0) .. 
So111Mlity in Water .. ln12l11hla 

FlRE & EXPWSION HAZARD DATA 
Gnde-B or C: Flammable liquid depending on !lash point and Reid Vapor Pressure. 
Electrical Group-D 

General-Dangerous. Keep away from sparks, heat, or open flame. Flashback along vapor trail may oocur. 
Vapor may explode ii ignited in an enclosed area. 

-10 
1.7 to 7.0% 
583 
Carbon dioxide, dry chemical, water spray 

F1ub Point ("F). 

Flammable Limits . 
Autoignition Temp. ("F) .. 

htingui1bln11 AKeD1S. 
Special Fire Proceduret .. Cool containers with water ii exposed to fire. Water may be ineffective on lire. 

Health Huard R1tinp 
0, 0, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PEL/TWA (ppm) 

500 
General-Vapor slightly irritating. Liquid causes slight skin irritation on contact. 

TLV/TWA (ppm) 

Unavailable 

Symptom1-lnhalation causes irritation of respiratory tract, cough, mild depression, cardiac arrhythmia. Aspiration 
causes severe irritation of lungs, coughing, pulmonary edema; excitement followed by depression. Ingestion 
causes nausea, vomiting, swelling of abdomen, headache, depression. 

Sbort Exposure Tolerance-Unavailable 

Expo11llff Procedures-Inhalation: maintain respiration, give oxygen, if needed. Aspiration: enforce bed rest; 
administer oxygen. Ingestion: DO NOT induce vomiting. Get medical attention or advice. Eyes: wash with 
copious amounts of water. Skin: wipe off, wash with soap and water. 

REACI1VITY DATA 
Stability-Dangerous; keep away from sparil.s, heat, or open flame. Can react vigorously with oxidizing 

materials. 

Compatibillty-M■tertal: Usual materials of construction are suitable. 

Cara<,: Group 31 of compatlbillty chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. Do not flush spill into confined spaces wtlere flammable 

vapors can accumulate. 

If I .,W oec,an. c■ll tlNi N■tlon■J Relpoa■e Center, 800424 8882. 

Rem■rb: 
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n-HEXANE 

S)'lll)II)'-- Hexane; Haxyl hydride; Normal hexane 

Form■la--C,,H 14 

A~lorlesa watery liqulCI; gasoline-like -· Spectftc Gnrity-0.66 

0-.kaJ F-111-Saturated hydrocarbon 

PoJl■tlcm Cateac,ry-USEPA --- IMO -"-
Apttlbble Bait Rq. 46 CFR Subcupter ........ ____D...Q..._ 

United Nat:lon, Number ... 

CHRIS Code .... 

Bolllna; Point .... 

Freezin11 Point .. 

Vapor PreSllure 20'C (68"F) (mmH&) .. 
Reid Vapor Pressure (paja) ... 
Vapor Preesun, 46'C (115"F) (ptil) .. 
Vapor Dentity (Air = I.OJ ... 
SoluWUty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade--C: Flammable Hquld 
Electrical Gro..,_o 

Geaeral-Fluhback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

-7.0 
1.1 to 7.7% 
500 
Dry chemical, foam or carbon dioxide. 

_j22§__ 

~ 

--1.,§'F ___ ., 
-=-1.a.Z'F ___ ., 
...lliL --=----2,9_ 
..llL 

IOsoiUblft 

Fa.II PINnt ('F) ... 
Jilamaable Umlu .. 
AutmpltlOII Temp. ("F) . 

EnlllJllielda1 Aaeim .. 
Special Pin ProcedllJ'N ... Water may be ineffective on lire. Cool fire exposed tanks with water. 

Health Huard Ratbip 
0,0, 1 

HEALTH HAZARD DATA 
Odor Thnlbold (Jlpm) PEL/TWA (ppm) 

Unavailable 50 
TLV/TWA (ppm) 

50 

General-Minor skin Irritant. Irritation caused by vapor inhalation. rt-Hexane is toxic by ingestion. 

Symptonq-lnhalation causes irritation of respiratory tract cough and mild depression. Aspiration causes severe 
lung Irritation, coughing and pulmonary edema. lngeation causes nausea, vomiting, swelling of abdomen, 
headache and deprassion. 

SINJrt l:zposure Tolennce-30,000 ppm vapor concentration causes narcosis of rats in one hOur. 0.5% vapor 
concentration caused distinct dizzineas and giddiness of humans in just ten minutes. 

Ex,oAre Proeedva-Vapor-remove from area and administer arfifIcial respiration, if necessary, and then 
oxygen. Eye-wash immediately with cc,pious amounts of water. lngestio11--DO NOT induce vomiting. Get 
medical attention or advice. 

REACI1VITY DATA 
StabHlty-Stable. 

CompaUlnllty-Materlal: Certain plastics are unsuitable. 

Cu-to: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. Have ell purpose canister mask available. Gas 

leak-keep concentration of gas below exploaiva limits by forced ventilation. Uquid-ab&orti on paper and 
discharge paper. Secure ignition 90Urces. 

H • ,,m OCCIIJ'I, call tbe Nadoul. Rellpo111e C.eater, 800-U4-880l. 

Remukl: 
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HEXANOL 
Synony-Alcohol C-6; Amyl carbinot; 1-Hexanol; 

n-Hexanol; He,canots; Hexyl atcohol; n-Hexyl 
alcohol; 1-Hydroxyhaxane; Pantylcarblnol 

U■lted Natl.01111 N......., _____ _ 

CHRIS Code .. ....lllllL 

Form■la-CH,(CHl).CH,OH 

Appeannce-Odor-loriess liquid: mild-sweet odor 

Speclftc Grnlty-0.82 

Dolli,. Point.. __ JaZ"C __ill"F 
•c "F 

FreezhiI Pflin1 ______ - s2·c - 52•F 
___ •C ___ •F 

Chelllical Fudly-Alcohol 
Vapor .._re 20"C (68"F) <mmH&).. _.d.JL 
Reid Vapor P.--e (plill)... ___Q.Z5_ 

Pollution Cateaor,r-USEPA ___ IMO _L.. 
Vapor rr-re 4Ci'C (115'F) ( .. ).. -1.JlL_ 
Vapor ne.ily (Ab- = 1,0)... J52,_ 

Applicable Blllk Rea. 46 CFR S■bcbapter ....... ____c___ Sol■bilHy In Water_____ §light 

f1RE & EXPWSION HAZARD DATA 
Grade-0: Combustible liquid 
EJectrical Group-□ 

General-Moderate hazard, when exposed to heat or flame. 

140 
1.2 to 7.7% (calculated) 
559 

F111Sb Point ("F) .. 
Flammable Limits .. 
AutoilPUtlon Temp, ("F) .... 

ExtinguisblnI A&ents .. 
Special Fire Procedurn .. 

CarbOn dioxide, dry chemical, alcohol toam, water spray 
Water may be ineffective on fire. 

HEALTH HAZARD DATA 
HeaJtb Hazard Ratl■p 

unavailable 
Odor Thruhold (ppm) 

Unavailable 
General-Practically non-toxic. Handle as a detergent. 

Symptom1-Similar to alcohol intoxication. 

Sltort ExposuR Tolerance-Saturated vapor not fatal. 

PEL/IWA(IIPIII) 
Unavailable 

nvrrwA (ppm) 
Unavailable 

Expo1ure Procedura-Vapor--remove victim to fresh air; ii bfeathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water tor 15 minutes. 

REACTIVITY DATA 
StabUlty-Stable. 

CompatJbUlty-M■terlal: Usual materials of constructioo are suitable. May soften some paints and ptastica. 

CU,o: Group 20 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear chemical gloves and goggles. Avoid contact with liquid. Secure ignition sources. 

U ■ IJllll occun, adl die Nadoul Relpoue Center, ~l4 IIOl, 
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HEXYLENE GLYCOL 
SJIIOllJ'-- 2-Methyl-2,4-pentanedlol; 

Trimethyltrimethylene glycol; alpha, alpha, 
alpha' -Trimethyltrlmethylene gtycol 

U■lted Nlltlon1 Number ..... 

CHRIS Code .. 

F-ula-(CH,).COHCH.CHOHCH., 

A~-Colorless liquid; slight odor 

SpecUlc GnYl.ty-0.92 

Bolling Polat .. _____ji§"C ~•F 
'C ___ 'F 

Freezln1 Point... -5Q"C ------=3"F 
'C ___ 'F 

a.e.kal ,_lly-Glycol 
V■por Preaure lO"C (68"F) (mmH&) .. • ~ 
Reid V!lpOr Pr..ure (psia)... ......L.mL... 

PoH11doli Cateaor)'-USEPA ___ IMO _JJL_ 
Vapor Plfflure 46'C (ll!l"F) (J,m)... ----2.QL_ 
Va,or DelUllty (Alr = I.OJ ......................... ~ 

APf]bble Bulk Jles. 46 CFR Subcupter ....... _____IL_ Sol■WUty In Waler.. f,Qmpltlfl 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-D 

General-Moderate hazard, when exposed to heat or flame. 

Ft. Poillt ('F) .. 

Flammable UmJts .. 
Auloipltfoa Temp, ('F) ... 

ExtlnlPllAlna A,ents ... 
Special Ftrt Pnicediirn .. 

Healtll Huard Rattna, 
1, 0, 0 

205 
4.7 to 100% 
greater than SOO"F. 
CO., dry chemical, alcohol loam, water fog 
Water or loam may cause frothing. 

HEALTH HAZARD DATA 
Odor Thrabold (Pflll) 

less than 50 
PEL/IWA(ppm) 

25 
TLV /TWA (ppm) 

25 

General-Vapor irritating to skin and eyes at high concentrations. liquid very irritating to eyes, slightly irritating 
to skin. 

Sympto....-Headache, dizziness, nausea: strong local irritatioo of the eyes, nose, and throat: and respiratory 
discomfort. 

Sltort Expo911re Tolerance--1 ppm for 30 minutes. 

E:r.po1111re Proeedww-Remove victim to fresh air. Give artificial respiration if necessary. Wash spilled liquid from 
skin with water. Get medical attentiOn if rash develops or if victim has any breathing difficulty. 

REACTIVITY DATA 
Stat,lllty-Raacts with strong oxidizing agents. 

Comp1tlblllty-Material: Usual materials ol construction are suitable. 

Carp: Group 20 ol compatiblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with llquid. 

H I 1-plll occurs. eaJI the Natlonl llelpoue Center, 800-4l4-8802, 

Renwkl: t UnasSigned 
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HYDROCHLORIC ACID 
Syno11ym1- Chlorohydric acid: Hydrogen chloride; 

Muriatic acid 

CHRIS Code .. 

Formula-HCI (dissolved in water) 

Appearance-Odor-Colorless to light yellow liquid; 
Bolli•I Point . .. ------1.li!"C __2a2"F 

•c "F 
irritating, pungent odor 

S,eclftc Gn,lty-1.01 to 1.21 
Freezln1 Polat.. - 78"C - 105'F 

'C ___ 'F 

Cliemlcal Family-Inorganic acid 
V•por Preuure lO"C (68'Fl <•mffa) .. ---2.12._ 
Reid Vapor P-re (pNII)... ~ 

PoHution Catqory-USEPA _JL_ IMO _JL_ 
A11Plicable Bulk Rea;, 46 CFR Subclupter ...... _Q__ 

Vapor Preuure Ui'C (115"F) (paia)..... ~ 
Vapor Den.lty (Air = 1,0) .......................... -1..m.... 
Solubility in Waler.... Cqmplfle 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as a corrosive liquid. 
Electrical Group-8 (based upon possible hydrogen gas (H,) generation should a leak or spill occur) 

GeneraJ-Hydrochloric acid wffl not burn. It will react with many metals, giving off hydrogen gas which is highly 
flammable. II hydrogen is trapped in confined spaces, ii can form an explosive mixture with air. See data 
sheet for hydrogen. Toxic and irritating vapors are generated when heated. 

Flub Point ("F) .. . Non-flammable 
Flammable Llm1ts. Non-flammable 
Autoipition Temp, ('F) .,. Non-flammable 
Extlnpis.bin& Agents.. Non-flammable 
Special Fire Procedures.. . Acid tanks exposed to a lire shCMJld be cooled by a water spray. Fire parties 

must wear respiratory protection in order to avoid breathing acid vapor. Full protective clothing must also be 
worn. 

Health Hazartl R■tinp 

3, 3, 2 

HEALTH HAZARD DATA 
Odor ThraJiold (ppm) 

1 to 5 
PEL/I'W A (ppm) 

5' 
nV/IWA(ppm) 

5' 

General-Inhalation of gas results primarily in irritation of upper respiratory passages. Liquid severely irritating to 
skin and eyes. 

Sympt01111-Where touched by liquid, the skin may tingle or bum. Breathing the vapors wilt cause severe 
coughing and watering of the eyes 

Short Exp1111ure Tolerance-Inhalation of 1500 ppm in air are fatal in a few minutes. 

Expo11ure Procedurn-Vapor-remove victim lo fresh air; if breathing stops, apply artilieial respiration. Oxygen, 
administered by trained personnel, is often helpful. Skin or eye contact-remove contaminated clothing and 
gently flush affected areas with water !or 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stability-Reacts with bases (caustics) to generate heat. 

Comp■tibillty-Materi■l: Corrodes many metals, causing the evolution of hydrogen gas. lroo and alumlnum are 
corroded readily. 

C■rJO: Group 1 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Have body shield available. 

Secure Ignition sources. If possible, cover the contaminated surface and spill with sodium bicarbonate or a soda 
ash, slaked lime mixture (50-50). Mix and add water if necessary to form a slurry. Scoop up slurry. Wash site 
with soda ash solution. 

If a apjll OCCllf'■t call tile N■tioa■l Rapoae Cater, I00-4.24--8802, 

RelUl'b: • PEL and TL V based upon hydrogen chloride gas. 
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(NOTE: Thi• cargo I• curr-,itty not pennlttad to be ahll>Pff In bulk In U.S. w ...... , 
HYDROGEN (Liquefied) 

S)'IIOIIYffll-LH.; Liquid hydrogen; Protium 

Fonnu.la-H, 

United Natfnm Number .. compressed 
relrigerat1;1d 

CHRIS Code .. _jjJQL 

BoJll111 Point .. 

Freezln1 Polnl.. 

~-c -----=.m•F 
Appearuce-Odor-Colorless gas or liquid; odorless 

Specific Gr.,lty-0.07 at b.p. 

'C "F 
-259"C -----=435•, 

Chemical Famlly-

PoUutlon Cateaor,-USEPA ___ IMO ___,JL_ 
App.Ucabk BuJk Rea, 46 CFR Subdulpter ....... __ _ 

Vapor P,-re 20"C (68"F) (mmff&) .. 
Reid Vapor Pnaure (plla) ... 
Vapor Prealure 46'C (ll!l'F) (pl.la).. 
Vapor De.tty (Air = 1,0)... 
Soluhlllty In Water. 

FIRE & EXPLOSION HAZARD DATA 
Grade-liquefied Flammable Gas (LFG) 
Electrical Group--8 

·c ___ ., 
..Y..lliob. 
..Y..lliob. 
..Y..lliob. 
_ML 

N@aliQihl@ 

Geiteral-Will react violently with strong oxidizers. Will ignite easily with oxygen. Vapors form explosive or 
combustible mixture with air over a wide range of concentrations. Flame is almost invisible. Flashback along 
vapor tralf may occur. Vapor may explode ii ignited in an enclosed area. 

Flub Point ('F).. Gas 
Flllllllllable Umlts... 4.0 to 75% 
Autolpidon Temp, ('F).. 1075 
Elltfnpl&blq Apnb.. First stop flow of gas. CO., dry chemical, water 
Spec.lal Fire Procedul'ft.. Source ol hydrogen MUST be eliminated before lire is put oot to prevent 

accumulation of explosive vapors. If the insulation fails on a liquid hydrogen tank exposed to fire, the tank 
will explode; evacuate firefighters and have them take cover. 

Health Huard Ratfnp 
Unavailable 

HEALTH HAZARD DATA 
Odor Thl'ftbold (ppm) 

Odorless 
PEL'TW A (ppm) 

Unavailable 

General-Simple asphyxiant. Not considered toxic. Avoid skin contact with liquid. 

TLV !TWA (ppm) 
Unavailable 

Syinptoms-lnhalation. Drowsiness and high.pitched, squeaky voice. Skin contact: Numbness and whitening of 
skin at the area of contact. 

Short Ellposure Tolerance-Unavailable 

Ei:po111re Procedul'ft-Remove victim to fresh air; ii breathing stops, apply artificial respiration. !I the liquid has 
spilled onto the skin, points of contact may be frostbitten; handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention immediately. Avoid spalks and open flames. 

REACTIVITY DATA 
StablUty-Will ignite readily when exposed to spark source. Liquid hydrogen will flash into vapor at temperature 

above -400-F resulting in a sudden and large increase in pressure ii confined. 

C0111patlWUty-Materlal: Mild steel and most iron alloys become brittle at liquid hydrogen temperatures. 
Aluminum and stainless steel (300 series) may be used. 

Car10: Not shipped in bulk. 

SPILL OR LEAK PROCEDURE 
Secure aH nearby tgnition soorces immediately. Isolate spilt area and call local fire department and the 

Captain of the Port, U.S. Coast Guard. II the liquid does not catch lire, it wlll soon boil off and leave no residue. 

Ir• .,m occun, call tbe Natioaal RtlPOW Ceater, IIOOi24 8802. 

Remarb: • Bulk ahlpmenta not permitted. 
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HYDROGEN PEROXIDE 
(72% or 1 ... } 

Synonyms-Albone; High•strength hydrogen peroxide; 
HiOxyl; Hydrogen dioxide; Hyclroperox1de; Peroxide; 
Superoxol 

Formula-H,0, 

Appearance-Odor-Colorless watery liquid; slightly sharp 
odor. 

Specific Gravity-1.29 or less 

United Nations Number .... 

CHRIS Code .. 

Bollln1 Point. 

Freezing Point. 

~ 

.Jll'Q_ 

_____.115'C _____lli"F 
'C "F 

-40'C -----=ii•F 
___ 'C ___ 'F 

Chemical Family-
Vapor Pressure lO"C (68"F) (nunffl) .. 
Reid Vapor Pressure (pliaJ... ....YmilL 

Pollution Cltegor}·-USEPA ___ IMO __Q__ 
Vapor rn..ure 46"C (US'F) (pda).. .Jlldu... 
Vapor Denatty (Air = 1.0)... . ............ ...YIDIL 

Applk■ble Bulk Reg. 4' CFR Subchapter ___Q__ Solubility In W.t.er .. SokJbla 

FIRE & EXPLOSION HAZARD DATA 
Grade-Not applicable 
Electrical Group-Not applicable 

General-Not flammable but may cause fire and react violently with combustibles and metals. Powerful oxidize,. 
May cause fire and explode on contact with combustibtes and metals. 

tlash Point ('Fl Non-flammable 
Flammable J.imits Non-llammable 
Auloii;inition Temp. (°F) Non-flammable 
Elltin11uishin11 Agents Non-flammable 
Spel."ial Fire Procedures. Powerlul o,tidizer Wear protective clothing including self-contained breathing 

apparatus Flood discharge area with water. 

Health Hal.llrd Ratings 
2. 3, 1 

General-Vapor is 1mtatIng 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unvailable 
PEL/TWA (ppm) 

1 
TL V /TWA (pllffl) 

1 

Symptoms-Vapors cause eye and nose discomfort in moderate concentrations; less than 52% causes 
temporary irritation. Above 52% can cause blisters and eye damage. 

Short Exposure Tolerancc-77 ppm for 30 minutes 

Exposure Procedures-Avoid contact, immediately flush with water. It ingested give water, induce vomiti'lg it 
conscious. Remove contaminated clothing and shoes. 

REACTIVITY DATA 
Stabilit)-Pure grades are stable, but contamination with metals or dirt can cause violent or rapid 

decomposItIon 

Compa1ibilit)·-Material: Incompatible with iron, copper, trass, bronze, chronium, zinc, lead, manganese, silver, 
and catalytic metals. 

Car110: Unassigned In compatibility chart. For compatibility assistance, call 
G-MTH-1 (202-267-1577). 

SPILL OR LEAK PROCEDURE 
Wear protective inner and outer clothing, impermeable apron, neoprene gloves. Flush area with water. Isolate 

material from contacting flammable liquids or combustible materials. Evacuate area for at least 1 /2 mile if fire 
exists 

If a tnill occurt, call tbe National Rmpo111e Ce11ter, ~. 

Remarks: • Vapor Pressure: 5 mmHg at 86'F. 
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2-HYDROXYETHYL ACRYLATE 
Synony11111- Ethylene glycol monoacrylate: HEA: 

beta•Hydroxyethyl acrylate; 2-Hydroxyethyl 
2-propenoate 

Form•la-H,C = CHCOOCH,OH 

Appearane41-0dor-Colorless liquid with sweet odor 

Speclflc Gra-.lty-1.10 

Chemical Family-Mooomers and polymerizable est8fs 

Pollution C.teaory-USEPA --- IMO _.a..._ 

United Natfflll9 Number .... 

CHRIS Code .. 

Freezing Point .. 

----"llQ'C 
___ ·c 
~·c 

·c 
Vapor Pre.ure lO'C (68"F) (mmffg) .. 
Reid Vapor Pressure (psla) ... 

__j__ 

__tlAL_ 

_____s:_ilQ'F 
___ 'F 

---=-22.'F 
___ 'F 

..J.o,_ 

..J.o,_ 

..J.o,_ 
_J,IL_ 

Appllc:able Bulk Reg. 46 CFR Subcbapter ....... ____Q__ 

Vapor Preuure 4e"C (115"F) (PIJiaJ .. 
Vapor Density (Air = I.OJ .. 
Solubility In Water .. ComPl@te 

FIRE & EXPLOSION HAZARD DATA 
Grade--E: Combustible liquid 
Electric.I Group-D 

General-Moderate lire hazard; however, dangerous when exposed to high temperatures due to liberation of 
toxic fumes. 

Flub Point ("F) .. 220 
Flammable Linuts .. LEL=1.8% UEL-unavailable 
Autot1111ltlon Temp. ('F) .. Unavailable 
Exdnguisldq Aaents .. CO., dry chemical, water, alcohol foam. 
Special Fire ProcedllreS .. Wear eye protection, self-contained breathing apparatus, and impermeable 

protective clothing. 

HEALTH HAZARD DATA 
Health Huard Ratinp Odor 'Ilr,l'flhold (ppm) PEL/l'W A (ppm) TLV/TWA (ppm) 

4, 4, 4 Unavailable Unavailable Unavailable 
General-Severe eye damage, irritated skin, serious illness after ingestion. Class B poison. 

Sympto11U1-Watering of eyes, red or irritated skin. 

Short Exposure Tolerance-Avoid inhalation of hot vapors. Irritation of skin upon short contact; burn after 
prolooged contact. Animal tests show no deaths after ingestion. 

Exposure Procedur-11 swallowed, induce vomiting; remove victim to fresh air if any ill effects from breathing 
vapors are felt. Flush eyes and skin immediately after contact for approximately 15 minutes. Call a doctor. 

REACTIVITY DATA 
Stability-No spontaneous decomposition, but can polymerize. 

Compatibility-Material: Corrodes mild steel, tin plate, and polymerizes. No effect on stainless steel, aluminum, 
or mild steel with phenolic resin surfaces. Swells rubber, removes paints. 

Car1<1: Unassigned in compatibility guide. See Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear eye protection. Neoprene rubber or other impermeable protective clothing should be worn. SecUfe 

ignition sources. 

If a apill o«11rt, call the National Rel)KIUC! Center, 800-424-8802. 

Remarks: :j: Unassigned 
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.__.,..._ 
st,eetfkGn.rity

Cbemcal Paally-

ISO* (as a prefix) 
Look under P!'!"! compound, 

CHRIS Ccxle ... 

BolU.1 Potat .. ·c 
·c 

Prem .. Poblt---- ---:g 
Vapor rn..u. 20•c (61"F) {mmffa) .. 
Reid Vapor py__.. (,.ta), ____ _ 

v.,... Pna1n 46"C (115"F) (plla) 
Pollalioll Cnqory-USEPA --- IMO --- v.,... Dnlity (Mr = 1.•~---

Selllbfllty 11t Wa1er .. Appl&caWe Bulk Ilea. 46 CFR S.r.ca.,ter ....... ---

Gnde-
Elec:trical Group-

GeneraJ-

F1ub Point ('F) .. 
TI ... mable UmiU.. . 
Autoignition Temp. ("F) .. 

E1:tlnp1Ublq; Ap:atl .. 
Special Fire Proeed11te11 .. 

FIRE & EXPLOSION HAZARD DATA 

HEALTH HAZARD DATA 

'F ---.. ---.. ==•F 

Health Huard Rlltl■p Odor Tllreuold <pp.I PEL/TWA <pp.I TLV/l'WA (ppm) 

General-

Symptom&-

Short Exposure Toleruce-

Exposure Procedlll'a-

REACTIVITY DATA 
Sl.lbUlty-

Com)Nltlbility-M■terial: 

SPILL OR LEAK PROCEDURE 

Ir ■ ll)llll oc:can, can th Nado.l a.,.. cuter, II00-424-IIOl, 

RelQJ'b: • For example, if you wanted to look up iso-propyl alcohol It would be shown as iso-PROPYL 
ALCOHOL under "P" not "I". 
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ISOPHORONE 
S,--,,-lsoacetophenone; 

3,5,5-Trimethyl-2-cyclohexeoe-1-ona 

Formllla---C(O)CHC(CH.)CH1C(CH,,)s,CH1 

~Water white liquid; peppermint-like -Specific Gr.rity-0.93 

UnHed Natlo... Number ... 

CHRIS Code .• 

B0Uln1Pohit .. 

f"l'eeZUllPolnt ... 

___j__ 

...JflL 

~-c ______!li"F 
"C "F 

-s·c 1z-F ___ •c ___ •F 

a.-tc:111. Family-Ketone 

Polladoa Cateaer,'-USEPA ___JL_ IMO ___JL_ 

VllfO!' Preuue lCt"C (68'F) C-H&) .. 
Reid Vapol' Preaure (plla)'::-.,--:---
VllfOI' PreNIU'e 46'C (115"F) (plla) ... 
Vapor Dmllty {Air = I.OJ 

___M_ 

--------J.ZL 
A.,UC.ble Bllllt Rea, 46 CFR Subdiapter ....... ___JL_ Solubility in W•ter .. 

Gnide-E: Combustible liquid 
~ GnN,-D 

FIRE & EXPWSION HAZARD DATA 

Geaenl-Moderate fire hazard when exposed to heat or flame. 

184 
0.84 lo 3.8% 
860 
Water spray, carbon dioxide, dry chemical or foam. 

Slight 

Fluli. Point {"F) .. 

Fluulll,le Ualtl .. 
Aatoipltlon T-p. ('F) .. 
Elctblpjlldq Aaentl ... 
Special Flre Procedurw .. Use water spray to diSperse vapors. Water may be used to flush spills. 

Heal.ti! Huard Radap 
2, 2, 0 

HEALTH HAZARD DATA 
Odor Drelllold (ppm) PEL/"IW A (ppmJ 

Unavailable 4 
General-Highly toxic, strong irritant to skin and eyes. 

S,..,c-Eye, nose, and throat Irritation; narcosis. 

TLV/1WA (p..-l 
5 

Sliort Es.ponre Tolenmce-25 ppm is an inttant to most humans. Animal tests resuHad in eye injury and slight 
skin irritation after 24 hours; inhalation killed 1 of 6 animals in 8 hours. 

kpolure Protedtu-N-Remove victim to fresh air and use oxygen. Flush eyes for 15 minutes with water. Wash 
off skin. Get medical help. 

REACTIVITY DATA 
StuWty-Stable. 

Compatlblllty-Material: Steel ia satisfactOI)'. 

Carao: Group 18 of compatlblllty chart. See alSo Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, and protective clothing. Secure ignition sources. Have all-purpose canister 

mask avaMable. Keep unprotected personnel upwind. Flush spill with water. 

If• 1PW OWlrt, call tlle Nlltlonal R-,- Center, S00,.4l4-880l. 

Remuka: t Unassigned 
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ISOPRENE 
Syaonyms- beta-Methylbivinyl; 2-Methyl-1,3-butadiene; 

3-Methyl-1,3-butadiene 
United Nat:IOIII Number ..... 

CHRIS C.ode. 

_ill§_ 

--1fB._ 

Formula-CH, = C(CH,)CH = CH, 

Appearuce-Odor-Colorless liquid; mild aromatic odor 

Speellk GrHity-0.69 

Bollin& Point .. ~-c ____ia"F 
·c ., 

Freedna; Point .. -14fl"C ___ ·c -23J'F ___ ., 
CbemJcal Family-Olefins 

Polhatlon c.teaorJ-USEPA _____a__ IMO ___c__ 
Appllcal,le Bulk Reg. 46 CFR Subcllllpttt ...... ~ 

Vapor Prffaure lO"C (68"F) (aaHJ) .... 
Reid Vapor Preallre (ptlll) ... 
Vapor Pre1111re 46'C (115'F) ( .... ) .. 
Vapor Density (Air = 1,0) ... 
Solultillty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-A: Flammable liquid 
Electrical Group-D 

---1,JL 
___rul__ 

~ 
lo1?1utde 

General-In a fire, polymerizalion may occur and violently rupture the container. II is recommended that 
isoprene be stored under an inert atmosphere (preferably nitrogen) with at least 50 ppm tert-butylcatechol 
present as an inhibitor. Keep away from sparks, heat or open flame. 

Flub Point ('F).. - 65 
Fl-iuble Limits .. 
Autoipltion Temp. ('F) 

Extlnplshklg A1enb .. 
Special Fire Procedurea 

Healtll Hazartl R■tinp 

1, 1.1 

2.0 to 9.0% 
428 
Carbon dioxide, dry chelTllcal, foam 
Cool exposed tanks with water spray. 

HEALTH HAZARD DATA 
Odor Threahold (ppm) 

0.005 
PEL/TWA(ppm) 

Unavailable 
nv!TWA (ppml 

Unavailable 

General-lsoprene is an irritant to mucuous membranes of the eyes, nose, and upper respiratOl"y passages. 

Sympt-Vapor-Eye and upper respiratOfY tract irritant. liquid may irritate eyes. 

Short Expo1111re Tolerance-No data on human exPosure are available but concentrations of 5% in air are fatal 
to mice. 

Expo11ure Proadur-Remove to fresh air. In case of contact with liquid immediately flush skin or eyes with 
water for at least 15 minutes; remove contaminated clothing and shoes at once. Call a physician. 

REACTIVITY DATA 
Stability-Readily oxidized, polymerized. Should be inhibited to prevent polymerization. 

Com,-tllllllty-Materl■ I: May soften some types of rubber or paint. 

Cargo: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protectli.te clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. Do not flush spill into confined spaces where flammable vapors can 
accumulate. 

If ■ l)IIU occun, call the National RtlfOIIH Cuter, 800-424--8802. 

Remarks: • Vapc,r Pressure: 400 mmHg at 15'C. 
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KEROSENE 
Synonyms- Coal oil; Fuel oil no. 1; Illuminating oil: 

Keroaine; Range oll 

Fonnul•-Mbch.re ol hydrocarbons 

Appearance-Odor-Pale yellow to watet white oily liquid; 
strong odor 

Speclfte GrHlty-0,81 

Olemlcal Family-Petroleum oil 

Pollution. C.tepry-USEPA --- IMO _L_ 
Appllcule Blllk Rea, 44!i CFR S•bcbapter ....... _____Q__ 

United Nations Number .... 

CHRIS Code .. ---1IBL 

Bollin, Point.. ..1.Z2::al2Q"C ~•F 
"C ___ "F 

freezing Point... -45·c --=~lrF ___ •c ___ "F 

Vapor Pre.are zo·c (68'F) (mmH&) .. ----2..Qi_ 
Reid Vapor Presaure (ptla)... ___QJ__ 
Vapor Preuure 46"C (ll!l"F) (!l'la)... .......Q..1L 
Vapor Demity (Air = 1,6)... . ........... ~ 
Solubility In Water.. Neali9ible 

FIRE It EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
Electrical Group-0 

Geaenl.-Flammable, mode,ate risk. 

100 to 150 
0.7 to 5.0% 
444 

FIQb Point ("F) .. 

Fl-mahle Umlts .... 
AutoipltlOII Temp. ('F) .. 

Ei.tl■phihill1 Aaea,bl -. 
Special Fh'e Procecluret .. 

Confined area-CO,, dry chemical. Open area-foam, water fog. 
Tanks exposed to fire should be kept cool with a water spray. Water may be 

ineffective on fire. 

HeaJth Huard R■tlnp 
1, 1, 1 

HEALTH HAZARD DATA 
Odor Thre■hold (ppm) 

1 
PEL/TWA(ppm) 

Unavailable 

General-Moderately toxic by ingestion and inhalation. 

TLVtlW A (ppm) 

Unavailable 

S)'lllptoms-lnhalation: Marked vertigo, inability to walk a straight line, hilarity, incoordination, intense burning in 
throat and lungs, possibly bronchopneumonia, nausea, vomiting. 

S'""1 Es.po1u,e Tolet■nct-Unavailable 

Es.ponre Ptocedwe&-lnhalation: Remove victim from contam·1nated atmosphe,e. If breathing is interrupted, 
artificial respiration should be applied immediately. Call a doctor. 

REACTIVITY DATA 
Stability-Stable. 

Compatibility-Material: Most metals are suitable, but ke,osene causes rusting of steel. 

Carao: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Secure ignition 

sources. Small spills may be flushed away with wate,. 

If I apUI ocean. call tile National RespoDM Ce.oter, 800-4~2. 

Rem■rka: 
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LIQUEFIED NATURAL GAS 
sy-yma- LNG; Methane, relngerated liquid, or 

Natural gas; refrigerated liquid 
United Nations Number ., compressed 

refrigerated 

CHRIS Code .. 

----1iZL 
.JiZL 

Formvlll-Mixture of CH, and C,t-k 

Appearance-Odor-Colorless liquefied gas; usually 
Bollin& Point .. 

Freedq Point .. 

_=1§1 'C -----=23:"F 
'C 'F 

odorized to give a weak skunk like odor 
Spectftc Gnrl'ity-0.41 to 0.45 at -162"C 

-182"C -2fl§'F ___ •c ___ 'F 

Chemkal Funlly-Paratfins 

Polllltkm Cateaocy-USEPA ___ IMO ....JliL 
Aptllicable Balk Reg. 46 CFR Subchapter ..... ___Q._Q_ 

Vapor Pl'fllAlre l(l"C (61"F) (nun.ff&) .. 
Reid Vapor ~re (119iaJ ... 
Vapor Pranre "6"C (ll!'F) (pei■J .. 
VapcN" ne.lty (Ail' = 1.0) .. , 
SohibHlty ill W■lff ... 

FIRE & EXPLOSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Electrical Group-D 

.....l:llsllJ.. 

.....l:llsllJ.. 

.....l:llsllJ.. = lreok1bft 

~ner■I-Contaiflers may explode in fire. Vapor may travel to ignition SOIJfce and flash back along vapor trail. 
Unless the flow ol gas can be stopped, putting out an LNG lire will permit the accumulation of an explosive 
concentration ol vapor and subsequent explosion or rellash. 

FIMJI Point ("F) Flammable gas 
Flamm.able Limits 5.3 to 14.0% 
Autoignition Temp, ("I•). 999 

Stop flow of gas; Dfy chemical for small fires. Extinguishing Agents 
Special Fire Pr~Nlures Use water to cool exposed tanks. Do not extinguish large spill fires. Allow lo 

burn while cooling adJacent equipment with waler spray. 

HEALTH HAZARD DATA 
Health Haunt R1tin111 Odor Threshold (ppm) PEL/TWA (ppm) IlV/TWA (ppm) 

o. o. 0 Unavailable Unavailable Unavailable 

General-Vapors are non-irritating to eyes and throat. Liquid will cause frostbite. 

Symptoms-It concentration of gas is high enough, may cause asphyxiation. No systemic effect even at 5% 
concentration in air 

Short Expo11ure Tolerance-Data not available. 

Exposure Proce411re1-Vapor-remove victim to open air. Administer artificial respiralk>n if necessary. If the liquid 
has spilled onto the skin, points ol contact may be frostbitten; handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stability-Stable. 

0Jmp1tibillty-Material: Stainless steel, nickel steel and aluminum are suitable. 

Car&w. Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask avaHable. Secure Ignition 

sources. Call fire department. For leak from faulty tank keep concentration belOw flammable limlta by forced 
ventilation. If the LNG does not catch lire, it will soon boil off. 

If• 1pill oceun, call dte Natlonal R.,.,...e Center, ~24-8802. 

Remarkl! 
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LIQUEFIED PETROLEUM GAS 
Synonyiu- Bottled gas; LPG; Petroleum gases, 

r1quelied; Propane-Butane mixtures; Py.-ofax 

Formula-Mixture of C,H,s and C.H,0 

Appearuc:e.Odor-ColOOess compressed gas, with faint 
skunk odor 

Specific Gra,-lty-0.St to 0.58 at -so·c (liquid) 

Chemical Family-Paraffins 

Poll•tlon Cauawy-USEPA ___ IMO ____W,_ 

App]lc:ahle Bulk Re11, 46 CFR Subchapter ...... ___Q._Q_ 

United N■tlollll Number .. 

CHRIS Code .. 

Boilin1 Point .. 

Freezlna: Point .. 

Vapor Preaure 20-C (68"F) (mm HK) .. 
Reid Vapor Pre&11ure c..-1a) ... 
Vapor Pr"'ure 46"C {115"F) (psi■) .. 
Vapor DeuJty (Air = 1.0) ... 
Soluhlllty in Water ... 

FlRE & EXPWSION HAZARD DATA 
Gnule-Liquefied Flammable Gas (LFG) 
Electrka1 Group-0 

--1filL 

~•F ___ ., ___ ., ___ ., 
_!jjgL 
_jjjgb__ 
_!jjgL 
____u_ 

1n&oluble 

Genera.I-Containers may explode in fire. Vapor is heavier than air and may travel a long distance to a source 
of ignition and flash back. Unless the flow of gas can be stopped, putting out an LPG fire wilt permit the 
accumulation of an explosive concentration of vapor and subsequent explosion or rellash. 

"1uh Point {'F).. 156 
~le LlmJtt.. 2.2 to 9.5% 
Alltoignffion Temp. ('F) .. 871 
EJ1:tlnp ... ln1 Agentt. Stop flow of gas; Water {Let fire burn) 
Special Fire Procedura . Allow to burn while cooling adjacent equipment with water. Shut off leak if 

possible. 

Health Hu.rd R■tlnp 
0, o. 0 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

5000 to 20000 
PEL/TWA (ppm) 

1000 
TLV /TWA (ppm) 

1000 

General-Not irritating to eyes, nose or throat. If inhaled, will cause dizziness. Liquid will cause frostbite. 

SymptoffllJI-Concentration in air greater than 10% causes dizziness in a few minutes. High concentration cause 
asphyxiation. 

Short Expo11ure Tolerance-None 

Ei:po■ure Procedurm-Vapor-Jemove victim to open air. Administer artificial respiration if necessary. If the liquid 
has spilled onto the skin, points of contact may be frostbitten; handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
StabUity-Stable. 

ComJ111tlbUity-MateriaJ: Stainless steel, nickel steel and aluminum are suitable. 

Carao: Groop 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Secure ignition 

sources. Call fire department. For leak from 1aulty tanks, keep concentration below flammable limits by forced 
venfrlatlon. If the LPG does not catch fire, it will soon boil off. 

If a 111m occurt-, can the National Re■po111e Center, 800--4:U-880:Z. 
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MALEIC ANHYDRIDE 

Synonyms-cis-Butenedioic anhydride; 2,5-Furandione United Nation Number ... ___w_.,_ 

CHRIS Code .. __MLA..._ 

Formul■-C,H,O, 

Appelll'allce-04or-Colorless liquid, white solid (as 
needles, crystals or fused tablets): acrid, choking 
odo, 

Bollin& Point. ... 

Freezina Point. 

__w·c _w?'F 
·c 'F 

Specific GrHlty-Molten: 1.3 at 70"C; Solid: 1.48 at 

~-c 
·c 

HQ'F 
___ 'F 

1s·c 
Chemical Fu11Uy-

Vapor Preuure :ZD'C (68"F) (mmH&l .. 
Reid Vapor Pl'ffllllre (psla) ... 
Vapor Pressure .tfi"C (115"F) (,-1■) ..• 
Vapor Den1ity (Air = 1.0) .. 

....QJ.L 
___j_ 
___j_ 

Pollud1111 Clltepry-USEPA ____.....Q__ IMO __Q__ 
Applicable Bulk Rq. "6 CFR Subch■pter. __Q__ 

~ 
Solubility In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Eleetrical Group-D 

General-Mild fire hazard. lnertion with nitrogen recommended to avoid reaction with water vapor. When heated, 
can decompose and overpressurize storage tanks. 

Fluh Point ("Fl 215 (cc); 230 (oc) 
Flammable Limits .. 1.4 to 7.1% 
Autoipition Temp. ("Fl .. 878 
E•tlnpi1bin1 AKC!nls ... Alcohol foam, carbon dio•ide 
Spttlal Fire Procedures .. Water and foam can cause frothing. Can react with dry chemical. Keep tanks 

cool in lire by spraying water on them from safe distance. Wear self-contained breathing apparatus, and 

protective clothing. 

HEALTH HAZARD DATA 
Health Hazard R1tinp Odor Tbreshold (ppm) PEL/I'WA (ppm) nv !TWA Cppml 

2, 2, 1 0.3 to 0.5 0.25 0.25 

General-Will bum skin and eyes; dangerous to aquatic life. 

Syinpto11U1-lnhalation: Moderately irritating, coughing, sneezing, bronchitis from chronic e•posure. Skin: 
Irritation, redness; dermatitis from chronic exposure. Eyes: Irritation, can be severe, tearing. Ingestion: Little 

or no risk; nausea. 

Short Eiposure Tolerance-Limited inhalation risk if space well ventilated. 

Eiposure Procedura-lngestion: Induce vomiting. Inhalation: Remove to fresh air, give oxygen if necessary. Skin 

contact: Flush with water for at least 15 minutes. Eye contact: Flush with water tor at least 15 minutes; call 
physician. For skin contact with molten maleic anhydride, remove solid from skin and treat as normal 
chemical and thermal burn, and wash with soap and water. 

REACTIVITY DATA 
Stability-Generally stable. When heated in presence ol alkali metals or amines (even in low concentrations of 

200 ppm), decomposes rapidly and can overpressurize tanks. Reacts with strong oxidizers. No reactivity 
except in presence of water (corrosive). 

Compadbllity-M1terlfll: Not corrosive to metals except in the presence of water. 

ClflO: Group 11 ol compatibilily chart. 

SPILL OR LEAK PROCEDURE 
Use protective equipment including goggles, face shield, rubber gloves, rubber boots, coveralls, rubber apron. 

Use organic vapor-acid gas canister. Dike and let spill solidify, then dispose. Alternative, add water to dissolve 
spill (forming mateic acid) and nB1Jtralize with soda ash, then dispose. 

If 1 ,pill occun, caU the National RetpOllle Center, 800-424-88(12. 

Reinarks: • HydrOlizes slowly with cold water; frothing with hot water 
t Unavailable 
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MESITYL OXIDE 

SyllOJl)'-- ISObuleoyl methyl ketone; 
laopropylideneacetone: Methyl iso-butenyl ketone; 
Methyl isobutenyl ketone; 4-Methyl-3-penten-2-one; 
iso-Propylideneacetone 

United N•tlon1 Number ... 

CHRIS Code .. 

-1.lli.._ 

Fona11Ia-(CH.)aC = CHCOCH, 
BoUl•1 Point.. ~-c ------2§fi"F 

'C 'F Appearuce-Odor-Oily, colorless liquid; honey-like odor 

Spedflc: Grt.,lty-0.86 
Fl'MZin&PoinL -59"C -74'F 

___ 'C ___ 'F 

Cllemkal Faally-Ketones 
Vapor ~ 20"C (68"F) (mmH&) .. ____§,L___ 
Reid Vapor Preullf'e (Jllia)... ~ 

Polllltlon Calepry-USEPA ___ IMO~ 
Vapor Preaure 46"C (115"F) (r-laJ.. ~ 
Vapor Deqjty (Air = 1.0).... _____a.;__ 
Solabillty In Water.. §liabl Applialtle Bulk Rea- 46 CFR Subdiapter .. , .. _il.._ 

Grade-0: Combustible liquid 
Electrlcal Gn,up-0 

FIRE & EXPLOSION HAZARD DATA 

Geaen&-Ftammable, dan99rous fire risk, vapor forms explosive mixture wtth air. Flashback along vapor trail 
may occur. Vapor may explode if Ignited in an enclosed area. 

FIMII Point ('F) .. 84 
Flanimal,le LlmHs.. 1.3 to 8.8% 
AuhNpltioll Temp. ('F) .. 652 
Extlnpitlain1 Apatl... Alcohol foam, carbon dioxide or dry chemical 
s,edal Flre Procedlll'el .. Wear complete protective clothing and self-contained breathing apparatus. 

Cool exposed tanks with water. Water may be Ineffective on lire. 

Hui.di Haard Ratlnp 
3,3,3 

HEALTH HAZARD DATA 
Odor ThrMbold (ppm) 

12 
PEL/TWA (ppinl 

15 

o--.1-Moderately toxic by Ingestion, inhalation, and skin abSOfption. 

TLV/TWA (ppm) 
15 

Sym.ptonu-lrritation of eyes, headaches, coughing, difficult breathing, nose and throat irritation, mild 
intoxication. 

Short Eipo1ure Toleruce-5 minutes--100 ppm predicted eye and mucous membrane irritation with difficult 
breathing, headache. Similar exposure at 800 ppm. Predicted severe eye and respiratory irritation. Vapor 
cone. 500 ppm tor 30--60 min. considered dangerous to IHe. 

Eipo1ure Proced-lmmedlately remove victim from exposure and treat on symptomatic bases. Flush skin 
promptly with soap and water. If swallowed, do not induce vomiting. Get medical attention. 

REACTIVITY DATA 
Stability-Stable. Reacts with oxidizing agents: strong alkalis (caustics), and mineral acids. 

Compatlblllty-Material: Non-corrosive to steel. 

Cart<,: Group 18 01 compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

Ir a spW ocaira, call die National Rel)IHR Center, 800-424-880:Z. 

Remarks: t Unavailable 
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METHACRYLIC ACID 
Sy-)'ffll-alpha-Methacrylic acid; 2-Mett,ylacrylic 

acid; 2-Melhylpropenic acid: 2-Melhylpropenoic 
acid; Propanioic acid, 2-methyleoe 

F-..11-CH,, = C(CH,)COOH 

Appearpce-Odor-Water-white liquid with a vinegar-like -Spednc Gra'rity-1.015 

Clle•lal Family-Organic acid 

Polllltion C..egory-USEPA ___ IMO _J2_ 

Ulllted N1tiou N-ba' .... 

CHRIS Code .. 

BotHq Polat .. __w·c 
·c 

---1.!"C ___ ·c 
Vapor P-re zo•c (61"F) <-8&1 .. 
Reid Vapor Pr-.re (fida) ... 

-·· ---·· _____5I"F ---·· ___i___ 
....l!J!g_ 
..JlJl&L. 
....2.L. 

A,,Ucable Bulk Re1. t6 CFR Subchapter ____Q__ 

Vapor ~re 4'"C (US"F) (pda) .. 
Vapor Dealty (Ab' = 1.0) .. 
Sol"PbWty bl Water .. Solublt 

Gradl'-E: Combustible ltqu1d 
Electriral Group-D 

FIRE & EXPWSION HAZARD DATA 

Gt-nrral-Moderate to dangerous when heated to decomposition, emitting toxic fumes. 

Ruh Poi111t (Fl 
J.lamm■Me Limiu 

171 
2.1 to 12.6% 

Autoiitnition Temp. ("1·1. Unavailable 
E:11inpi1hin11 Allt"nl,.. Alcohol foam, CO,, dry chemicals or water spray. 
SpKi■I Fin- Pro«Clurt"s High temperatures give off toxic acidic fumes. Wear sett-contained breathing 

apparatus, and full protective clothing. 

HEALTH HAZARD DATA 
Health Hazard Ratlnp 

Unavailable 
Odor 1bre111told (ppm) 

5 
PEL/I'W A (..,..) 

20 
1LV/IWA (ppm) 

20 

Genenll-Vapors are mildly irritating to the eyes; the liquid is strongly corrosive to the skin and eyes. 

Symptoms-Irritation of eyes, nose and throat; skin may experience a slight buming sensation. 

Sbort Ex~ Toler1111ce-Unavailable 

E1:po9~ ProcedllJ'eS-Move victim to fresh air, keep warm and quiet. Eyes-flush with water for at least 15 
minutes. Skin-flush with water then wash with soap. lngeslion--<lo not induce vomiting. Call a physician 
immediately. 

REACTIVITY DATA 
Stabl.Uty-Normally stable; however, if stored above 120•F for long periods of time, it can polymerize violently, 

giving off heat. Reacts with oxidizers. 

CompattWllty-Material: Corrodes steel, wood, cloth and paint. Glass, 302, 304 and 316 stainless steel are 
suitable. 

Carte: Group 4 of the compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, aprons, boots and acid goggles. Avoid skin contact and prolonged exposure to vapors. 

Neutralize spills with soda ash and flush with water. 

If• .,m occun. call die Nadoul Rea,ow: c.ter, I004Jt an 
Remarks: Methacryllc acid tS normally 1nh1bited With hydroquinone or the methyl ether of hydroquinOfl&. 
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METHACRYLONITRILE 
Synonym1J-2•Cyanopropell8; lsopropene cyanide; 

MAN; 2-Propenenitrile, 2-methyl-
United Natl- Number .... 

CHRIS Code .. 

---12ZL 

Fonnula-CH2 = C(CH,)CN 

Appu,ruce-Oclor-C1ear, colorless liquid; no 
Boillna Point. ______jQ'C ~•F 

"C "F 
apJ:reciable odor 

Speclftc Grnity-0.80 
Freezlna Point.. -3§'C -32'F ___ ·c ___ ·F 

Chemic.I Family-Cyanides 
Vapor Preaare lO"C (68'F) (mmH8).. ~ 
Reid Vapor Pressure (p11ia)... ~ 

PoJlutlon Category-USEPA _____.k.,_ IMO _.a__ 
Vapor Preaure 46'C {lJ!!i'F) (psla).. _!il_ 
Vapor DensUy (Air = 1,0).. ---1.JI_ 

Applk:able Bulk Re1. 46 CFR Subeb■pter ...... _Q__ SolublUty in Water.. 2 8% 

Gnde-C: Flammable liquid 
Electrical Gl'Gup-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Very flammable; tends to polymerize violently rather than burn. Decomposes to toxic products. 
Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

55 
Unavailable-tends to polymerize violently 
Unavailable-tends to polymerize viOlently 
Water log, alcohol foam, CO., dry chemical 

Flah Point ('F).. 
flam11111ble Limlta .. 
Autolpltloa Temp. ("F) .. 

Exti11rpal1hln1 A&ents .. 
Spedal Fire Proceclures .. Wear sell-contained breathing apparatus and protective clothing. Use water to 

cool exposed containers. 

Health Huard Ratlnp 
Unavailable 

HEALTH HAZARD DATA 
Odor Threshold (ppin) ,. PEL/TWA (ppm) 

1/Skin 

General-Very toxic, avoid all contact. 

Il V /TWA (pplll) 
1/Skin 

Sympto--Only moderately irritating to eyes and skin. Inhalation: Weakness, headache, confusion, nausea, 
vomiting, respiratory paralysis, convulsions. 

Short Exposure Tolerance-

El:po111re Pmcedures-Get medical attention. Inhalation: Remove to fresh air, create artificial airway ii needed. 
Eyes: Flush with water IOI' at least 15 minutes. Skin: Wash with soap and water twice. Medical personnel 
should wear protective clothing.• 

See Medical Kit Information, Appendix B 

REACTIVITY DATA 
Shlblllty-Generally stable except when heated. Polymerizes on prolonged exposure to light. Reacts with 

oxidizers and reducers. 

Compatibility-Material: Suitable: Iron 

Carao: Group 15 ol compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid all contact. indlXling vapOI'. Remove all ignition sources. Absorb with clay, earth, sawdust. Dispose by 

authorized incineration or landfill. Wear gloves, goggles, rubber aprons and boots, self-contained breathing 
apparatus. Wash clothing before reuse. 

If ■ 1pm occun, call the NatlonaJ Rapoue Center, 800-4~1. 

Rem■rka: • NOTE: Detectable odor and TLV are the same, therefore odor is not a reliable method of t!l90 
detecting hazardous concentrations. 
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METHANE 
Syno•y-- Marsh gas; Methyl hydride; Natural gas 

FormuJ1-CH, 

Unlled Nadoa N•aber .. compressed 
refrigerated 

CHRIS Code .. 

.....liZL. 
____filL 

_J,WL 

Boillna Point .. --=ill"C ~· 'F Appeuance-Odor-Colorless gas: mild, sweet odor 

Specific Gra,lty-0.42 at -160"C (a liquid) 

Chemlul F ... Uy-Paraffin 

Flffzin1 Polit .. 
·c -=m·c ---=ii•F __ ·c --·• 

Vapor Prfflllre 20'C (61'F) (mml&).. ~ 
Reid Vapor Preuun (pita)... ~ 
Vapor Preaun 4'"C (ll!'Fl ( .. l ~ 

Pollution Cateaory-USEPA --- IMO _____gu_ 
AppUe11ble Bulk Rea:, 46 CFR Subc:bapter ....... ---'2.....Q_ 

Vapor Dea:lty <Air = 1,0,~---~ _a.a... 
Solablllty la Water NIQNeibfl 

FIRE & EXPLOSION HAZARD DATA 
Grllde-liquefied Flammable Gas (LFG) 
Electrlclll. Group-0 

General-Unless the flow of gas can be stopped, putting out a methane fire will permit the accumulation Of an 
explosive concentration ol vapor and subsequent explosion or reflash. 

-306 
5.0 to 15% 
1000 
Stop flow of gas; Water, C"3, o, dry chemlcat 

Flash Point <'F> 
F111m.mable Llmlb. 
Autolpltlon Temp. ("F) ... 

E1:tinpl1hln1 Apnt, .. 
Special Fire Procedul'fl ... Keep burning tank and methane tanks adjacent to It cool with a water spray. 

Stop flow of gas. 

Huldl Huartl Ratfnp 
0,0, 0 

HEALTH HAZARD DATA 
Odor ThreuoJd (pp111) PEL/TWA (ppm) 

200 Unavallable 
nV/1WA(N'ffl) 

UnavaJable 

GeneraJ-Simple asphyxiant. Breathing gas may cause unconsciousness without warning because of lack of 
oxygen. 

Symptoms-Liquid can cause frostbite on skin contact. High gaseous concentrations may cause asphyxlalion. 
No systemic effects, even at 5% concentration in air. 

Sltort Exposure Tolerance-Unavailable 

Ell:JIO"ure Proced11ra-Remove to fresh air; if breathing has stopped, apply artificial respiration. If the liquid has 
spilled onto the skin, points of contact may be frostbitten: handle gently and protect from mechanical 
damage. DO NOT RUB. Get medical attention. 

REACllVITY DATA 
Stability-Stable. 

CompadbUlty-Material: Non-corrosive lo steel 

ca...,: Group 31 of compatiblllty chart. 

SPILL OR LEAK PROCEDURE 
Have all-purpose canister mask available. Avoid contact with liquid. Secure ignition sources. If methane dOes 

not catch fire, it will soon boil off. 

If a .. m oceara, c:aU the Natioal JlelpOlllt c:e.ter, IIJIH.24 UCl:Z . ....,..., 
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METHOXY TRIGL YCOL 
s,._,._ 2·(2·(2-Methoxyethoxy}ethoxyJethanol; 

Trlethylene glycOI methyl ether 
United Naffont Nu•ber ... 

CHRIS Code .. 

--'--

JdilL 

Forallla-CH10(C.H.0)1H 

~lorleB8 liquid: mMd odor 

Spedfk Gra.tty-1.05 

Bolllq Pmat .. 

Freezina Point •.. 

--2!i'C __ ,mrF 
'C "F 

-44"C -47"F 
'C ___ 'F 

Vapcn- Preuure lO"C (61"Fl lm•H&) .. 
a..tcal Family-Glycol ether Reid V■por Preallft (pm) .. ___ _ 

_...._ _...._ _...._ 
...li§__ Polllltloa. c.teaor"J-USEPA --- IMO ___.IL_ 

A.,uaweBllllr. .... iMCFR Subdiapter ..... _J2._ 

VIIJIOI' Pl'-.-e 46"C (115'F) (plia) ... 
Vapor Dealty (Air = 1,0) ... 
Sohibllity I■ Water .. 

FIRE & EXPLOSION HAZARD DATA 
Gralle-E: Combustible liquid --Geaeral-Moderate fire hazard if exposed to heal 

n.li Poilll ("F) .. 

....... lelJaltl .. 
A■lotpldoa Temp, ('F) .. .,,..__.. ... 
Special Fire Procedinl .. 

245 
UnavaHable 
Unavallable 
Alcohol foam 
Unavailable 

HEALTH HAZARD DATA 

Comolate 

Healtll Huard Rattap 
o, 0, 0 

Odor nrahold (ppm) PEL/IWA (ppm) 

UnavaNable Unavailable 
TLV/TWA (J,pa1) 

Unavailable 
General-No health hazard under normal conditions of handling. 

S~Unavailable 

Short Ell:pGAre Toleruce-Unavailable 

EJF:,-re Procedaret-Eye contact-flush gently with water. Get medical advice ii any discomfort. 

REACTIVITY DATA 
Stabfflty-Stable. 

C-padbfflty-Matertal: Usual materiala of construction are suitable. 

Carte: Group 40 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. 

If• tpUl ocean, call tbe Nadoul. a.,... enter. II004l4 8802. 

Remarb: :t Unassigned 
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METHYL ACETATE 
Synon,- Acetic acid, methyl ester Untied Natt-I Naaller·------

CHRIS Code .. -------

Formul1-CH.COCX::H, 

A~Odor-Color1ess liquid; fragrant odor 

Speclnc Gra'fity-0.92 

Boillq PCNM---- ___M"C _____.lD"F 
"C "F 

Freezlq Pm■t... -98°C --=-i+i•F ___ ·c ___ ., 

Clmnlcal FamUy-Ester 
Va,or Pre.lure lCl"C (61"F) (....it&).. ---1Z{L_ 
Reid Vapor Preaue (flu) ... ··---- __u_ 
Va,or PreNure 46"C (115'F) (pita) JJ.._ 

Polhatlon Catep,ry-USEPA ___ IMO ___llL_ Va,or Deulty (Air = 1.0)... ___.t§_ 
Sol■bHlty ID w.._ _____ Sight Applltable Blllk Rea. 4fi CFR S.bcbapter ....... ~ 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electric■! Group-D 

General-Dangerous, when exposed to heat or flame. Flalhback along vapor trait may occur. Vapor may 
explode if ignited in an enclosed area. 

Fluh Point ("F) .. 14 
Flammablr Limits .. 4 to 14% 
Auto!gnlllon Temp. (" F) .. 850 

Alcohol loam, dry chemical, or CO. Extingul1hln1 Asenu ..... 
Special Fire Procedures .. Water may ba ineffective due to low flash point. but water should be used to 

keep fire-exposed containers cool. II a leak or spill has not ignited, uae water spray to dispense the vapors 
and to protect men attempting to stop a leak. Water may dilute spills to non-flammable mixtures. 

HEALTH HAZARD DATA 
Health Huard Ratinp Odor Tllrahold (ppm) PEL/IWA(ppa) TLV/I'WA(ppla) 

2, 0, 1 Unavailable 200 200 

General-Skin contact with liquid causes defatting and cracking of skin. Vapor imtatlng. 

Sympto--lrritation of respiratory passages, eyes, dizziness, depression, burning of eyea. 

Short E:r.po1ure Toleraaee-400 ppm tor unknown duration. 

E:r.poture Proeedun1-H the eyes are affected, Irrigate continuously with water tor at least 15 minutes. Obtain 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. 

Compatibillty-M■terlal: Compatible with common matenalS of construction. 

Carao: Group 34 of compallblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves. lace shield, protective clothing. Have all-purpose canister mull. available. Avoid contact 

with liquid. Secure ignition sources. 

If a -,di OCC111'1, call tbe National ...,..._ Celltar, I004l4 11182, 

Remark■: 
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METHYL ACETYLENE-PROPADIENE MIXTURE 
S)'DN)'llll-Anene-methyl acetylene mixture; MAPP 

Gu; Methyl acetyleoe-aHeoe mixture: 
Propadiene-methyl acetylene mixture: 
Propyne-allene mixture 

Formiala-GH.C-CH, H1C=C ... cl-"3 plus other C-39 
and C-4s, uturated and unsaturated. 

Apparpee,,<Mor-colortau gas with musty odor 

Unlled Nau- Number ... ...l.2!l!L 

CHRIS Code .. ...M6L 

BoUlna Pobit .. ___ ••c •·F 
•c ---.F 

---.. ,C --.-•• F 

Speclfk Gra'rity-0.58 

Claemlcal F..Uy-Hydrocarbon (Olefin) 

Freezin& PoJ■t ... ==•c==·F 
Viq,or ~ 20"C (68"F) (mmHa) .. ~ 
Reid Vspor Prt1111J"e (pm)... . ........ --1.JlL.. 
VIJIOf Prelhre 46"C (115'F) (pda)... _j;jjgh_ 

Polllltl1111 Cait1W7-USEPA ___ IMO _JIIL Vapor Deality (Air = 1.0)... ............... --1..L._ 
Aptliaible Bait Rea, 46 CFR S11bWipter ........ ___Q__ Sol•blllty In Water.. Nwliaihlfl 

FIRE & EXPLOSION HAZARD DATA 
~Liqulfled Flammable Gas (LFG) 
Elettrlcal Gro..,....C 

Geaend-MAPP gas is highty flammable but not shock sensitive. Unless the flow of gas can be stopped, putting 
out a MAPP gas fire will permit the accumulation of an explosive concentration of vapor, and subsequent 
axpl08ion °' reflash. 

Flammable gas 
3.4 to 10.8% 
850 
Stop flow ol gas; Water, CO., dry chemical 

P1M11 Poilat C'FJ .•... 
PlammaWeUmlc. .. 
Alltoiaaftlon T-p. ('F).. 
Ext1npjllda1 A,em ... 
SJlda( Pin Prondllra .. Use water spray to cool burning tank and adjacent MAPP tanks. 

HEALTH HAZARD DATA 
Heald! Haard Rad ... Odor nr.bold (ppm) PEL/rWA (ppm) 

Unavailable 100 Unavailable 

General-The toxicity of MAPP is similar to that ol propane and acetylene. 

Sy.ptoal-Contact with MAPP llquld may cause frost-type burns. 

UV/l'WA (ppm) 
Unavailable 

Sllort Elr:,o111rt Toleranee-Toxlcity is slight, but high concentrations (5000 ppm) can have an anesthetic effect 

Elr:po1Ue ProeedarN-Remove to fresh air. Give artificial respiration ii breathing stops. If liquid has spilled onto 
the skin, points of contact may be frostbitten; handle gently and J)(otect from mechanical damage. DO NOT 
RUB. Get medical attention. 

REACTIVITY DATA 
StaWUty-This cargo Is atabilized. 

CompatfbtUty-Malerial.: Alloya containing over 87% copper ahould not be uaad. 

Carao: Group 30 of compallbllity chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. 

If I apW OCC111'1, call tbe N1tlonal RapGaR Center, 800-424-88(12. 

R-...rb: • Bolling Range: -38 to -20'C; -38 to -4"F. 
'* Freezing Range; -101 to -13TC, -151 to -214"F. 
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METHYL ACRYLATE 
SyllOIIJ'--Ac,Ylic acid, methyl ester, Methyl 

propenoate; Methyl 2-propenoate; 2-Propenolc acid 
methyl ester 

United N■tloaa N111111ber •.. 

CHRIS Code ..... 

---- -1i1lL 

Formul1-CH.=CHCOOCH,, 

Appearuce-Odor-Corleas liquid; sharp pungent odor 

Spedftc: Grarity--0.95 

BoUI .. Potat .. ----AQ"C ~•F 
'C "F 

Fne:dn1 PINllt... -7!$"C -JQ3'F ___ ·c ___ "F 

a.e-leal Famlly-Acrylatn 
VllfOT PHllllre lO"C (61'F) (-Ha).. .....§A.L. 
Reid VllfOI' Pn.un (pda), _____ _u_ 

Poll■doll Caleaor"Y-USEPA --- IMO _jL_ 
Va,or Preaure 46'C (115"F) (plia).... ___!.L. 
Vapor Deulty (Air = IJl)_____ ~ 

A.,Ucable Bullt Rea- 46 CFR Subdla,ler ....... _..Q__ Sol■bHlty In Wat«.. 5 2% 

Gnde-C: Flammable liquid 
Electrical GnNp-D 

FIRE & EXPLOSION HAZARD DATA 

GenenJ-lrritating vapors are generated in !ires. Ignited by heat, sparks or open flame. Fire may cauae violent 
rupture of tank due to polymerization. Flashback along vapor trail may occur. 

18 to 27 
2.8 to 25% 
875 
CO., dry chemical, foam, wat« log 

Flab Polllt ('F). 
Flanunahle Limits .... 
AutolpltkNI Temp. ('F) .. 

ExtinpiUlln1 Alftltl ... 
Special Are Procedllrea .. Cool tank with a water spray. Supply fire parties with body and respinllol'y 

protection. 

Health Huard Ratlap 
3, 2, 3 

HEALTH HAZARD DATA 
Odor Dndlold (ppm) PEL/'IW A (pplll) 

20 10/Skln 
nvnwA<pplll) 

10/Skln 

GeneraJ-Vapor 1:1everely Irritating. Liquid may cause severe damage from prolonged skin contact. 

Sympto11111-Watering ol eyes, severe burning sensation of throat and nasal passages, coughing and sneezing. 

Short Exp011ure Toleruce-25 ppm for 30 minutes. 

Eiponre Prvced11ra-Vapor-remove victim to fresh air; it breathing stops, apply artlflclal respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice Of attention. 

REACllVITY DATA 
Stability-Methyl acrylate will polymerize readily, unless inhibited, evolving considerable amounts of heat. At 

high temperatures it may polymerize even though Inhibited. 

Compaffblllty-M1terlal: Usual materials of construction are suitable. 

Carao: Group 14 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If 11 lplU ocnn, call die Natioai 11-- Ceat., .... J4-880l. 

Remarb: 
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METHYL ALCOHOL 
s,,-,..._Alcohol C-1; carbinol; Colonial spirits; 

Columbian spirits; Methanol; Methyl hydroxide; 
Pyroxyllc spirit; Wood alcohol; Wood spirit 

UnJted Nat:lom Number ... 

CHRIS Code .. ~ 

Bolllna Point.. _____M"C ~•F 
Appearuee-Odor-lorleas liquid: smells like wine or •c ___ ·F 

lhellac thinner 
Spedftc Grmty-0.79 

Freezlna Point.... -98"C --=.H!'F ___ ·c ___ •F 

CINmbl Family-Alcohol 
Vapor Preaure lO"C (fill"FJ (mmffa) ---1.QQ_ 
Reid Vapor Pre.lire (JI.ta).... . ..•..... _il_ 

Polllldoa c..teaorr-USEP A _____IL_ IMO ___lll_ 
A,..Hcable Bldk Rea,. 46 CFR S.bebpter ....... _____IL_ 

Vapor ~re 44!i"C (115'F) (pliaJ.. __.....UL_ 
Vapor Demit)' (Alr = 1.0) .......................... ----1.J.1_ 
SolubUlt," I■ WIiler .. . Coroolat@ 

FIRE & EXPWSION HAZARD DATA 
Gnide-C: Flammable liquid 
Eledrical Gn111,-0 

Geaeral-Methyl alcohol ls a flammable liquid. At "room" temperature, gives off a vapor which is both to,cic and, 
when mixed with air, explosive within certain limits. Flashback along vapor trail may occur. Vapor may 
explode If Ignited in an enclosed area. 

Flult Point ("F) 61 
f1laa..we UmJ.a •. 5.5 to 36.5% 
Alltoipltfoa TUIJI. ('Fl .. 676 
Ezdnplain1AJellb ... CO., dry chemical, alcohol loam, water fog 
Spedal Fire Proeedarel .. Avoid breathing vapors. Provide body and respiratory protectioo for fire 

parties. Keep tanks cool with water spray. Water may not be effective unless large quantities are used. 

HEALTH HAZARD DATA 
Heallb Huard Rad-,. Odor nr.liold {p,m) PEL/1WA(ppm) TLV/'IWA (ppm) 

1, 1, 2 so to 2000· 200/Skin 200/Skin 

c-.1--Vapor inhalation dangerous. May be absorbed through skin. Poisonous if swallowed. 

S,-ptoal-Oizzinesa, unconsciousness, and sighing respiration. 

Sltort E:xponre T~ 1000 ppm for 1 hour has caused headache, eye irritation and fatigue. 

EI)IOllll'e Proc!eduel-Remove victim to fresh air. Give artificial respiration if breathing stops. Skin or eye 
contact--f9fflOV8 contaminated clothing. Fluah affected areas gently with water tor 15 minutes. Get medical 
advice or attention. 

•NOTE: Odor threshold is not considered adequate warning of potential dangerous vapor concentrations. 

REACl1VITY DATA 
Stability-Stable. Can react vigorously with oxidizing materials. 

CoapuibDtty-Material: Compatible with most materials of construction. 

Carao: Group 20 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing. 

Secure ignition sources. 
Have all-purpose canister mask available. Avoid contact with Nquid. 

If a .,W OCCIU"I, call the Natioaal Re.poue <:eater, 81J0.-42:◄-8802. 
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METHYLAMINE SOLUTION, 40% 
s,,_,._ Aminomethane; Monometnyl amine ....1.2llL 

CHRIS Code ....ML!,_ 

Form11la-CH,NH, 

BoW■1 Poillt .. ~•c ___Jjj"F 
Appean,11ce--Odcw-Water white to pale straw colOf; •c "F 

fiShy or ammoniacal odOJ 
Specfflc Gn:rity-0.897 

Freeda& Pmat.. -38'C -38"F 
___ ·c ---·• 

Oiaaical F-lly-Aliphatic amines 
Vapor PnN1U'e lO"C (6B"F) lmaHa).. _liL 
Reid Vapor ~ (plia)... ---1Q__ 

Polllltioll Catepiry-USEPA --- IMO----"--
Vapor PrtN11n 46'C (115"F) <,.la).. ---1.a,__ 

AP,licallle lhlk Res, 46 CFR Subduipter ....... __Q__ 
Vapor Deaslty (Ab' = 1.0)•----~ ---1.2L 
Sol■ltflhy I■ Water.. CgCIRfttl 

FIRE & EXPWSION HAZARD DATA 
GnNle-8: Flammable liquid 
Electric.I Group--D 

General-Vapor very flammable. When heated, can decompose to toxic nitrogen oxides. 
trail may occur. Vapor may explode if ignited in an eociosed area. 

Flashback along vapor 

Flu!I Poiot ("Fl .. 10 (cc) 
Flamniable Limlb .. 4.4 to 20.7% 
Autolpltlon Temp, ("F) . 806 
ExtlnpW.11111 Agentl .. Alcohol loam, water spray, CO,, dry chemical 
Special Fire Procedu.._ .. Wear protective clothing, 1181f-contalned breathing apparatus and eye 

protection. 

HEALTH HAZARD DATA 
Hell.lib Huard Rlltlnp Oclor Tbrahold (ppm) 

Unavailable 
PEL/IWA(ppm) nV/1WA C,,.) 

0.021 10 10 
Gaeral-Vapors are highly irritating and toxic. 

Sympt-lngestion: Digestive tract bums. Skin: Irritation, dermatitis, bums. Eyes: Irritation, bums, pulmonary 
edema. Inhalation: Sneezing, coughing, burning cheat pain. 

Sltort E:s.ponre Tolerantt-As little as 20-100 ppm causes eye, nose, throat irritation. Vapor it so irritating that 
people do not voluntarily continl.lEI hazardous exposure. 

E:r.ponre Procedllt'el-Get medical attention. Eyes and akin: Flush with water at least 1 5 minutes. If akin burned, 
do not cover or apply ointment for first 24 hours. Inhalation: Remove to fresh air with mouth to mouth 
resuscitation or o,cygen ii needed. Ingestion: Do not induce vomiting. If conscious, drink water. 

REACTIVITY DATA 
StabJllty-Stable. Can react with acids and oxidiz8fll. 

CompatlbHlty-M■terlal: &litable: Stainless steel, mild steel, Iron. Unsuitable: Aluminum, copper, zinc, 
magnesium. 

Carao: Group 7 Of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact including vapor. Secure ignition sources and dilute with wai. or UM absorbent material. wear 

hard hat. safety goggles, face shield, rubber gauntlet gloves, rubber apron, rubber safety shOe8 or rubber boots, 
self-contained breathing apparatus, as needed. Do not flush spills into confined spaces where flammable vapors 
can accumulate. Keep from entering walel'Way. 

If ■ _.II oenn., call the N■doal Jl-,oa■e C:...,, I004l4 8802. 

, ... 
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METHYL AMYL ACETATE 
S)'IUfflr-- 1,3-0imetnylbutyt acetate; sec-Hexyl 

acetate; MMe; Methyl iso-butyl carbinol acetate; 
Methyl iso-butyl carbinyt acetate; Methyllsoamyl 
acetate; 4•Methyl-2i)8ntanol acetate; 
4-Methyt-2-pentyl acetate 

Fonaula-CHaCOOCH(CHs)CH,CH(CH3}a 

~Odor-Water white liquid; mild fruity odor 

Spedftc Graflty-0.88 

Cblialeal Family-Ester 

Polllltloa Cateaw7-USEPA ___ IMO _.k...._ 
A.,Ueable Balk Rea, 46 CFR Subdlapler ....... .....12....Q_ 

United N■t10111 Number ... 

CHRIS Code .. 

Bolllq Polnt .. ______li§"C _m•F 
'C "F 

FreeUJII Point.. -84"C -83"F ___ •c ___ •F 

Vapor P"-re zo•c C6B'F) l••Ha).. ~ 
Reid Vapor Pmlw-e (p!II.I)... .....Q.2.1_ 
VqK1r PrellW11 46'C (115'F) ( .. ).. ...JI.M._ 
V■pol' Den.tty (Air = 1.0).. .. ................. _.A.Q._ 
SolubWt)' In Wllter .. N190Rlhlt 

FlRE & EXPLOSION HAZARD DATA 
Gnde-D: Combustible liquid 
Eleetrlcal Grwp-0 

General-Flammable, moderate fire risk. 

110 
0.9 to 5.7% (calculated) 
510 (calculated) 

Flub Pol:at ('F) .. 

F1aamable Umitl .. 
A11tcNpltlon Temp, ("F) ... 

EKti ........... Apag .. 
Spedal Pin ProcedllNI ... 

Confined area-CO,,, dry chemical. Open area-loam, water spray. 
Water may be ineffective on fire. Cool exposed tanks with water. 

Healtll Huard Ratlap 
2, 1, 1 

HEALTH HAZARD DATA 
Odor lbrahold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
1LV/TWA (ppa) 

Unavailable 

General-Moderately tox'1c by ingestion and inhalation, can cause skin irritation on prolonged exposure. 

Sym,t-lrritation of respiratory passages, vomiting, dizziness, depression, burning of eyes. 

Sllort Exposure Toleruce-Anlmal tests: No primary skin irritation, traces of eye inflammation; 4 hour exposure 
Inhalation killed 1 out of 6; 8 hours exposure killed 5 of 6. 

Expoaare Procedura-lngestion-'nduce vornting. lnhalatlcm-remove victim to fresh air and administer oxygen 
ii necessary. Eye or skin contact-flush gently with water tor 15 minutes. Get medlcal attentiOn. 

REACTIVITY DATA 
StuWty-$table. 

eo.,.t1bHlty-Materlal: No effects on steel; will swell rubber and can dissolve certain coatings. 

Carp: Group 34 al compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing, lace shield. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

U • l)lill occun, call tbe NatloaaJ Reapoue Center, 800 4::14 180:Z • ........ 
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METHYLAMYL ALCOHOL 

Synony--1sobutyl methyl carbinol; lsobutyl methyl 
methanol; MACH; Methyl iao-butyl carbinol; 
4-Methyl-2-pentanol: MIBC: MIC 

Unhed Nlltlou NpiJaer ... 

CHRIS Code .. 

Formubi-CH3CH(OH)CH,CH(CH,>,, 

Appeanmce-Odor-Color1ess liquid; mild alcoholic Odor 

Specific Gra,lty-0.81 

BoUlq Point.... __!B'C --------2ai"F 
·c "F 

F'Teedn& Poi■t.. --:ji•c -19Q"F 
___ ·c ---·• 

Chemical Fllmily-Alcohol 

Polludoa Clltel(Jl'Y-USEPA ___ IMO _____.L._ 
Applicable Bulk Rq. 46 CFR Subclulpter ....... ~ 

Vapor Preaure zo·c <61"F> lm•H&> .... _____aJL_ 
Reid Vapor Preaare ((IN}.... J.2._ 
Vapor Preaure Ui"C (115'Fl (pull)... ____.Q.L. 
Vapor Dellllty (Air = 1.01... ___J.L 
Solublllty In Willer.. l 8% 

FIRE & EXPLOSION HAZARD DATA 
Grade-0: Combustible liquid 
Electrical Group-0 

Generid-Moderate hazard, when exposed to heat or flame. 

Flub Point ('F) .. 131 
Flammablt Llmltl . 1.0 to 5.5% 
AutolpHlon Temp. ("F) .. 583 (calculated) 
Extinpb;hin1 Ajents .. CO., dry chemical, alcohol foam, water log 
Special Fire Procedures . Provide fire parties with respiratory protection if they must enter spaces to 

fight the lire. 

HEALTH HAZARD DATA 
HHltb Hazard Ratinp Odor Thnshold (ppm) PEL/TWA (ppm) 11..V/TWA (ppm) 

1, 1,1 50 25/Skin 25/Skln 

General-Essentielly an anesthetic with little or no cumulative toxicological properties. Prolonged contact with 

liquid may produce drying and cracking of the skin. 

SymptOIDI-Burning of nasal passages and watering of eyes, burning or itching at site of skin contact, dizziness 
or drowsiness. 

Short Expo11ure Tolerance-2900 ppm cause immediate irritation of the eyes, nose and throat; 2-4 hours, 
narcosis: 8-10 hours, profound depression and possible death. 

Expo11ure P~edurt11-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StabUlty-Relativety stable. 

Compatibility-Material: Most materials of construction are satisfactory. 

Carao: Group 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubbef gloves, face shield, protective clothing. Have all•P',lrpo&e canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a api]I ocaan, call tbe NatlonaJ Retpo111e C-enter, 800-424-8802. 

Renw-kl: 
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METHYL BROMIDE 

Synony- Bromomethane; Embalume; Methane, 
bromo-; Monobromomethane 

United Natlollll N11111ber ... 

CHRIS Code ... ....MIL 

Fonnula-CH,Br 

Appearance-Odor-Colorless liquid; sweet, 
chlorolonn-llke odor 

Bolling Point .. 

Freezln1 Point. 

___,·c 
·c 

-93"C 
·c 

__4Q"F 
"F 

-135"F 
Speclflt Gra.-dty-1.73 at 20"C (a liquid) 

Chemical Family-Halogenated hydrocarbons 

Pollution C.teawY-USEPA _..Q.._ IMO _,gu_ 

Vapor Prestnre 2o·c (68"F) (mmHa) ... 
Reid Vapor Preaure (pala) ... 

__.H2Q_ 
__4L_ 
__e_Q_ 
__uz_ 

Appllable Blllk Rea- 46 CFR Subcllapler ....... ___Q__ 

Vapor Pl'eNllre 46"C (115"Fl (,-11) .. 
Vapor Density (Air = 1.0) .... 
Solublllty In Water .. 17% 

FIRE & EXPWSION HAZARD DATA 
Grade-Uquelied Compressed Gas (LCG) 
Electrical Group-D 

Genenl-Toxic and irritating gases are generated when exposed to heat or lire. Practically non-flammable. Fire 
and explosion hazard ia slight. 

Fluh Point ('FL Virtually non-flammable in air; burns in oxygen jO,). 
Flammable Llndtl.. .. 10 to 15% 
AutolpltiOII Temp. ('F). 998 
Extlnpllllln& Afflltl... Water spray, dry chemical 
Special Fire Procediara .. Cool tanks in vicinity of lire with a water spray. Leaking tanks must not be 

approached unless wearing full body and respiratory protection. 

He.Ith Huard Ratlnp 
3,3,4 

HEALTH HAZARD DATA 
Odor Thrabold (ppm) 

Unavailable• 
PEL/TWA (ppm) 

5/Skin 
TLV ;TWA (ppm) 

5/Skin 

General-Suspected carcinogen. Poisonous by inhalation. Effects may be delayed. Liquid causes burns; may be 
absorbed by clothing, particularly shoes, to cause delayed bums. Class B poison. 

Sympt-Oouble vision, nausea, dizziness, headache. Severe exposure results in convulsions, muscular 
tremors, and possibly death. 

Short Expopre Tolerance-20 ppm for 5 minutes. 

E1po11ure Procedure1-Remove victim to fresh air. Administer artificial respiration if unconscious. Oxygen 
administered by trained personnel is often helpful. Get medical attention immediately. 

REACTIVITY DATA 
Stability-Forms aluminum alkyts in presence of aluminum. Aluminum alkyls are spontaneously ignitable 

materials. 

Compadblllty-M1terial: Not corrosive to most metals. 

Cargo: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Avoid contact with liquid. 

Personnel without respiratory protection must be kept upwind ol spill. 

If I l)IIU OCtllrl, elll the N11lonal RapoDle Center, 800-424-8802. 

R-arim • NOTE: The effects of inhaling this material may be delayed. Exposure to potentially dangerous 
vapor concentrations can occur before the prOduct can be detected by smell. 
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METHYL CHLORIDE 
Synonym1J- Chlo,omethane; Methane, chloro• United N1do111 Number ..... ----1.Q§L 

CHRIS Code .. __MK_ 

Formula-CH,CI 
Boiling Point.. ~•c --=11"F 

Appearance-Odor-Colorless gas or liquid; faintly sweet 
o,,o, 

___ 'C 'F 
Freeung Pol.nt.. _dZ'C -----=-i42-F 

Speclftc Gravlty-0.92 ___ 'C ___ 'F 

Chemical Family-Halogenated hydrocarbons 
Vapor Pre..Ul'e lO'C (68'F) (111mHa) .. ~ 
Reid Vapor PreNUrt1 (paia).... ---11§.L_ 

Pollution CatflOf)'-USEPA ____fl_ IMO --..aL.. 
Applicable Bulk Rea, 46 CFR Subchapter .. .. __Q___ 

Vapor Preuare 46'C Ul!l'F) (p,Ja).. ~ 
Vapor Demilty (Air = 1,0)... ................... ......1..ll.._ 
SolubUlty In Water.. 0 5% 

F1RE & EXPWSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Eleetrlcal Group-[) 

General-As with a Liquefied Flammable Gas, extinguishing the fire without stopping the gas leakage may 
Increase the danger by permitting the accumulation ol an explosive mixture. Ignited by heat, sparks or open 
flame. Toxic and irritating gases are generated in fires. 

Fl..ia Poi■t ('F) .. <32 
Flam ... ble Limits .. 8.1 to 17.2% 
Autoiplt:lon Temp. ("F) .... 1170 
E:1t:1nlPIUb1D1 Aaents .. Stop flow Of gas; C"2, dry chemieal, water fog 
Special Fire Procedures .... Keep tank cool with water spray. Both the vapor ol the product and its 

combustion products are poisonous. Provide firefighters with respiratory protection and full protective 
clothing. 

HEALTH HAZARD DATA 
Health Hum! lh.ttnp Odor 'nrelboJd (PPJII) PEL/fWA (ppm) nv /1WA (ppm) 

o, 0, 2 50 50/Sldn 

General-Suspected carcinogen. Vapor very harmful. Liquid or COid gas may cause skin or eye in~ry similar lo 
frostbite. 

Symptoag-Dizziness, staggering gait, drowsiness; recovery is slow. Frostbitten areas wilt be white. Death may 
result from a single high exposure or repealed moderate exposures. 

Sllort hpoS11re Tolenace-300 ppm for 5 minutes. 

hposure Procedurn-Remove victim to fresh air. Apply artificial respiration ii breathing stops. II the liquid has 
spilled onto the person. points of contact may be frostbitten. Protect any frozen areas from mechanical 
damage. Get medical attention. 

• NOTE: Detectable odor is greater than the TLV. Exposure to potentially danger01.1s vapor concentrations en 
occur before the product can be smelled. 

REACTTVITY DATA 
Stability-Decomposes upon contact with moisture. Al high temperatures it may decompose to phosgene, 

chlorine and carbon monoxide. 

C-patfbillty-Materlal: When in contact with aluminum, the product which forms may ignite spontaneously in 
air. Do not use aluminum, aluminum alloys, zinc. dle castings. magnesium or magnesium alloys. 

CarRO: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Secure ignition sources. Small 

spills will vaporize and disperse. 

If I -,JII OCC:111'1, call tlte Nat:loul Reapoaae Ceatw, 800-4l4-8802. 

Re-■rlw Liquefied Flammable Gases are regulated by 46 CFR Part 38. 
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2-METHYL-6-ETHYLANILINE 
Synoay1111-6-Ethyl-2-methyl benenamine; 

Ethyl-o-toluidine; Methylethyl aniline 
United N.t101111 Nllfflbn, .. 

CHRIS Code .... __MlaA_ 

Boillna Point.. ------2a.1 'C ~·F 
Appearance-Odor-Clear to amber liquid; mildly pungent 

___ ·c ___ ., 
odor Freeana Polnt.. ~·c ~·F 

Speciftc: Gra•lty-0.97 ·c ___ ., 

Chemical Funlly-Aromatic amines 
Vapor Prwlure ltl'C (68'F) <mmHa).. .....QJllL_ 
Reid Vapor Preaure (,eta)... _L_ 

Pollution catesory-USEPA ___ IMO _____Q__ 
Vapor Preuure -M"C (115'F) c,.ia).. .J2JHlL 
Vapor Dem:lty (Air = 1,0)... .. ............... ____!.§1_ 

Appllu.ble Bulk Rea. 46 CFR Subdl1pter .... , ___Q__ Solubility lo Water.. SHaht 

Gr1de-E: Combustible liquid 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

Gi!neral-Mild hazard, toxic fumes of nitrous oxides and CO., are given off by high temperatures or combustion. 

232 
Unavailable 
Unavailable 
CO., dry chemical, foam, water spray 

Flnb Point ("F). 

Flammable Limits .. 
Autoignition Temp, ("F) .. 

Extlngulsbin11 Agents. 
Special Fire Procedure:li Water protective clothing, gloves, and goggles and self-contained breathing 

apparatus. 

Healtb Huard Ratings 
Unavailable 

HEALTH HAZARD DATA 
Odor Thl'flbold (ppm) PEL/I'W A (ppm) 

Unavailable Unavailable 

General-Severe eye irritant, nonirritating to the skin. 

Symptoms-Skm develops blue tmge from lack of oxygen in the blood 

Short l-:1.posure Tolerance-Rats subject to 260 ppm !Of 4 hours produced no symptoms. 

nV/lWA(ppm) 
Unavailable 

E1.pos11re Procedure,;-Flush eyes immediately with water for 15 minutes. Wash skin With water. Remove to 
lresh air 

REACTIVITY DATA 
Stability-Stable. 

Compatibility-Material: Usual materials of construction are suitable. 

Car110: Group 9 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Soak up spill with sawdust. sand, or incin8f'8te. Wear protective clothing, goggles, have sett-contained 

breathing apparatus at hand 

Remarks: t Unavailable 
:j: Unassigned 

If a spill occun, call the Natlona! Respo111e Center, 800--414 IIOl, 
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METHYL ETHYL KETONE 
Synoa.,..._ 2-Butanone: Ethyl methyl ketone; MEK UnJted Natlou NIIIDber ... .....1.1.iL 

CHRIS Code ... ....l4EIL 

Bollin& Poln1 ____ ____jQ•C --1.Z§'F 
Appearance-Odor-Cok)rleas llquld with a lacquer 'C "F 

thinner odor FreafdaPelnt... -88'C -123"F 
Specific Gl'mty-0.80 

___ •c ___ 'F 

Cbemlcal. Fudly-Ketone 
Vapor PreNure lO"C (61'F) (-H&).. ---1.Q2_ 
Reid Vapor Prwure (Jim)~---- _li_ 

Polb1doa cateaoey-USEPA ___'2,_ IMO ----1IL.. 
AppHcable Bldk Rea- 46 CFR Swdafur ....... ---'2..._ 

Vapor Pnaiire 46"C (U5"F) (pM)... ~ 
V-,or Deuty (Afr .,. 1.0) ___i.L_ 
Sotubllltr 1n w .... _____ 27% 

FIRE & EXPLOSION HAZARD DATA 
Gnde-C: Flammable liquid 
Electrical Groap-0 

General-DangElfOUS fire hazard, when exposed to heat or llama. 

n.Potat('F) _____ 30 

Fluuaable IJmltl.. 1.8 to 11.5% 
Aulolpltion Teap. ('F) .. 960 
Eztlnp ... lna; Aen CO., dry chemical, alootlol loam 
Specla] Ftre Procedurm .. Water spray may be Ineffective on fife. Cool exposed tanks with water. 

Heal.tll Hnanl Ratinp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor nr.hold (ppm) PEL/'IWA (ppm) 

10 200 
1LV/1WA (ppll) 

200 

Gelteral-Vapor le lnttatlng with moderate narcotic effect when Inhaled. Vapor very Irritating to eyes. Slight akin 
Irritation on contact. 

Symptomt-lnttation In eyea, nose, and throat. Dizzlnen, headache, nausea and lack of communication. 

Sllort Ezponre T~Umlted by Irritant properties of vapor. 30,000 ppm Is Intolerable to man because of 
irritation of eyes and nasal passages; 3000 ppm is intolerable to man for more than ;ust a short period of 
time. 

E1:po111n1 P--oeeduw Remove any contaminated clothing promptly and flush skin with copious amounts of 
water. In case of eye buma, flush with water !or ten minutes. 

REACl1VITY DATA 
Stal!Wty-Stable. 

CompatlblUtf-Material: Softens and dissolves many plastlcs. 

Carso: Group 18 of compatlblllty chart See alao Appendb: I-Excaptlont to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glovn, face llhleld, protective clothing. Have all-purpoee canister mask available. Avoid contact 

with liquid. Secure lgnltlOn tourOH. 

U • .,W occin, call tbe Nat1om1 ...,_ Center. 800424 1802. ....,.., 
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2·METHYL·5-ETHYLPYRIDINE 
s,-on,--Aldehyde-collldlne; Aldehydlne: 

3-Ethyl-6-rnethyl pyridine; S.Ethyl-2-methyl pyridine; 
5-Ethyl-2-plcollne; MEP 

Vlllted Nlltlom Nlllllblr 

CHRIS Code .. ..MEL 

Bolliq Potat .. --1Z§"C ~•F 
"C "F Appearuee-Odor-lorieu liquid; sharp penetrating - Fl'NDJllPotat... -zo·c -M"F 

Spedftc Gnffty~.92 
___ •c ___ •F 

Va,ot' Pre.are lO'C {68'F) (mmlla).. --2.i...._ 
Rehl Va,or Pnuan (plla) ---2.L 

hlhadoa CMeaorf-USEPA --- IMO ____L_ 
Applicable Bulk Rec- 46 CFR Suldapler ...... _____Q__ 

Vapor Pr-.re 46'C (115"P) (IIIUI),. .....QJ.L 
Va,or Demlty Wr = 1.0) --"1._ 
Sol•billty la W.ter _____ §light 

Gnlde--E: Combustible liquid 
Electrical Groa,-0 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard when exposed to heat or flame. lnitating vapora are generated when heated. 

Flub Point ("F) ____ _ 

Flui-ble u.ttll .. 
Autolpitlon Temp. ("F) ..... 

ExtlnpilWq Apnll; ..... 

165 
1.1 to 6.6% 
939 
Alcohol foam, carbon dloldde, dry chemical, water spray 

SpedaJ FIN- Procedlirw .. Wear protective clothing and self-contained breathing apparatus. 

Health Huanl Ratlnp 
2, 2, 2 

HEALTH HAZARD DATA 
Odor 'l1lred9old (ppm) PEL/'IW A (ppm) 

Unavallable Unavailable 
General-Moderately toxie, Skin irritant. 

S71111pto--Redneas and swelling from akin contact with liquid. 

Short E:rpOllllNl Tolerance-1700 ppm lethal to a rat in 3.7 hours. 

TI.V/fWA (ppm) 
Unavailable 

Expo111re Procedur-Vapor-remove victim to fresh air; H breathing stops, apply artificial reaplration. Skin or 
aye cootact-remove cootaminatecl clothing and gently flush affected area with water for 15 mlnutea. A 
physician must see aH cues of eye contact immediately after eye wash is completed. 

REAcnvITY DATA 
Stability-Stable. Can react with oxidizing or strongly alkaline (caustic) materials. 

a..at11tHlty-Materlal: Polyethylene-lined containers suitable. 

Carao: Group 9 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Keep unprotected personnel away from splll area. Collect material lo plaatlc 

containers using absorbents, for smaH spills; flush large &pills. 

If• .,W OCC11Rt ea11 die Nadoul •-c.a.r, 8004J4 1802. 
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METHYL FORMATE 
Synony...._ Formic acid, methyl ester; Methyl 

methanoate 

Fornnda-HCOOCH, 

United Nation• Number ... 

CHRIS Code .. 

__j_ill__ 

_MfM__ 

Boillna Point.. __az•c ______aa•F 
'C "F Appearance-Odor-Colortess liquid; pleasant odor 

Specific Grarity-0.98 
Freuln1 Point.. ----=l'oo•c ---=-,:;:s•F ___ •c ___ "F 

Chemical FamUy-Esters 
Vapor Pre.ure lO"C {68'F) (mmHI) .... _JQQ__ 
Rehl Vapor Pres.ure (p,11)... . __;::_1L_ 

Pollution C.teaory-USEPA ___ IMO __c__ 
Vapor Pnaure 46"C (115"F) (psJa).. ~ 
Vapor Density (Air = l,&).. .....i.1J1_ 

Applicable Bulk Rea, 46 CFR Subcluiptff ....... __Q_ Solubility In Water.... Soluble 

Grade-A: Flammable liquid 
Electrical Group-D 

FIRE & EXPLOSION HAZARD DATA 

Ge.eral-Toxic vapors are generated. Very dangerous when exposed to heat, flame or oxidizers. Flashback 
along vapor trall may occur. Val)()( may explode If ignited in an enclosed area. 

-26 (cc) 
s to 22.7% 
853 
Dry chemical, alcohol foam, CO. 

Plull Point ("Fl .. 
F1-ruble Umltl ... 
Autolpltion Temp. ("F) .. 

Er.tlquillllbig Aaents ..•..• 
Special Fire Procedares .. Water may not be effective. Wear self--contained breathing apparatus, rubber 

gloves. 

HEALTH HAZARD DATA 
Healtll Huard Rat:lap Odor Thmhold (ppm) PEL/fW A (ppm) 

3, 1, 1 Unavailable 100 
Genem-Vapor and liquld are Irritating to eyes, nose, skin and throat. 

TLV/TWA (ppm) 
100 

Symptoiu-lrritation of mucoos membranes, narcosis, temporary visual disturbances. Liquid causes skin and 
eye irritation. 

Sbort Expot11re Tolerance-Unavailable 

Expoture ProcedU!'a-lnhalafioo--move to fresh air, give artificial respiration or oxygen as necessary. 
Eyes-flush with water for 15 minutes. Skin-wash with soap and waler. Ingestion-Do not induce vomiting. 
Get medical help. 

REACTIVITY DATA 
s .. bUlty-Stable. Slow non.hazardoos reaction with water to form formic acid and methyl alcohol. Reacts with 

oxidizers. 

Compatfblllty-Material: Stainless steel, aluminum or lined carbon steel are suitable. 

Carao: Group 34 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Secure ignition sources. Aestriel access. Disperse and !lush. Do not flush spill into confined spaces where 

flammable vapors can accumulate. wear self-contained breathing apparatus, rubber gloves, goggles or safety 
glasses. 

If a -,DI ........... call tbe National Reaponae Centtt, 800-424 IJ801. 

Remarb: 
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METHYL ISOBUTYL KETONE 
s,._,..._ Hexone: laobutyl methyl ketone; 

lsopropylacetone; 4-Methyl-2-pentanone; MIBK; MlK 

~orless liquid; pleasant odor 

Spednc Gnrity-0.80 

a.-tcal Family-Ketone 

Polllldoa C...,..,.-USEPA __g___ IMO __g___ 
Anlbl,le Bldlr; Rea. 46 CFR S11bebapter ....... __Q__ 

United Nat101111 Nwnber ... 

CHRIS Code .. 

Bollln1 Point .... 

Freezln1 Point.. 

Vapor Preaure 20•c (68"F) (mmHg) .. 
Reid Vapor Preaure (PIia) ..• 
Vapor Pre.are 46"C (115'F) (psja),. 

Vapor Denlity (Air = 1.0) ... 
SolabWty in Watel' .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable llqUid 
""1rial"""'>-D 

....lliL 

___MUL_ 

__2il"F 
___ "F 

____;;;jjj • F 
___ "F 

_jj)_ 
___Q&_ 
___u_ 
....ML 

20% 

General-Irritating vapors are generated when heated. Dangerous fire hazard when e>eposed to heat or flame; 
mOdarate explosion hazard when vapor exposed to heat or flame. 

75 
1.2 to 8.0% at 200"F 
858 
CO., dry chemical, alcohol loam, water fog 

Fluta Point ("F) .• ..,__ble U.ib .. 
A11tojpldon Teap. ("F) .. 

E:1:thiplalq Aae,ils ... 
Spedal Fire Proced11re1 .. Fire parties rT)Ust wear respiratory protection. Water may be ineffective on fire. 

Health Huanl Ratlnp 
1, 1, 1 

HEALTH HAZARD DATA 
Odor Tbrabohl (ppm) PEL/IWA (ppm) 

0.47 50 
TLVnwA (ppm) 

50 

General-Vapor causes eye, nose, throat irritation. Aspirated methyl isobutyl ketone may cause severe lung 
damage and present a significant hazard. Repeated or prolonged skin contact may cause defatting of the 
skin with primary irritation resulting. 

SymptOIQ-Headache, dizziness and nausea. 

Sltort E1:po1un Toleruce-200--400 ppm for 5 minutes has produced eye irritation; 400 ppm for 5 minutes may 
produce nasal irritation. 

E1:po1ul"1! Procedu,-Vapor-famove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water !or 15 minutes. II 
swallowed, do not induce vomiting. Get medical attention. 

REACTIVITY DATA 
Stability-Stable. 

Co.1N1tlltillty-Mflterlal: Will soften many plastics. 

Carao: Group 18 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a lpiU occun, call the National R-,oue Center, 800-424--880:Z. 
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METHYL METHACRYLATE 
Synonyma- Crystalite; Methacrylate monomer: United Nation■ Number ... _lliL 

Methacrylic acid, methyl ester; Methyl methacrylata 
monomer, inh.; Methyl alpha-metnacrylate; 
Methyl-2-methyl propenoate; 2-Methylpropenoic 
acid; 2-Propenoic acid, 2-methyl-, methyl ester 

Formula-CH, = C(CHi)COOCH, 

Appearance-Odor-Colorless liquid; a~rid odor 

Spedftc Grnity---0.94 

Chemical F1111Uy-Acrylates 

Pollution CatelJOl')'-USEPA ______c__ IMO _____Q__ 

CHRIS Code .. 

Boilln1 Point .. --1l!!l•C 
·c 

Free:d111 Point .. -48'C ___ ·c 
Vapor Preaure 20•c (68'F) (mm Hg) .. 
Reid Vapor Preaure <INl"-1 ... 

_MMM_ 

---=11.L 
~ 
_ML 

Applicable Bulk Res. 46 CFR Subchapter ....... ____Q__ 

Vapor Preuure 46'C (llS'F) (psj■J .• 
Vapor Delllity (Air = 1.0) ... 
Solultlllty In Water .. SUsbl 

Grade-C: Flammable liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Ignited by heat, sparks, or open flame. Fire may cause violent rupture of tank because of 
polymerization. 

F1ah Polut ('F) .. 55 
Flammable Limits.. 2.1 to 12.5% 
Autolpltlon Temp. ("F) .. 790 
Extlnpillllng Aaents.. Foam, carbon dioxide and dry chemicals 
Special Fire Procedurn .. . Cool exposed tanks with water. Wear eye protection, self-contained breathing 

apparatus and protective clothing. 

Health Hazard Ratlnp 
3, 2, 3 

General-Vapor irritating. 

HEALTH HAZARD DATA 
Odor Tbrnhold (ppm) 

0.05 
PEL/TWA (ppm) 

100 
TL V fTW A (ppm) 

100 

Symptoms-Smarting of the skin and first-degree burns on short exposure and may cause second-degree bums 
on long exposure. 

Sbort Expoaure Toleranee-200 ppm 

Exposure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and flush affected areas with water for 15 minutes. Get medical 
advice or attention. 

REACl1VITY DATA 
Stability-Polymerizes readily. Methyl methacrylate will not decompose on prolonged storage if properly 

inhibited. 

Compatfbillty-Material: Noncorrosive to steel, aluminum or stainless steel. 

Carao: Group 14 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-ptJrpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a ••111 occurs, call tbe Nadoaal llelp(mH Ceater, 800-4l4-880:Z. 

Remarlu: • Vapor Pressure: 40 mmHg at 2s.s•c. 
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alpha-METHYLSTYRENE 
Synonyms-AMS; lsopropenylbenzene; 

1-Methyl-1-phenylethylene: Phenylpropylene 

Appeanmce-04or-Clear yellow liquid; characteristic 
aromatic odor 

Specific Gral'ity-0.B9 

United Nations Number ..... 

CHRIS Code .. 

Bollln1 Point .. 

Freezln1 Point .. 

---=-
~ 

..1.§B.12"C ~·F 

-23"C -9"F ___ •c ___ •F 

O.emical Family-Olefin 
Vapor Pressllll.' lO"C (68"F) (mmH&) .. 
Reid Vapor Preuure {p1ia) ... 

~ 
---2.2L 
_ML 
~ Pollution Category-USEPA --- IMO __A__ 

Vapor Preaure 46'C (llS'F) (p1!1). 
Vapor Den1ity (Ab = 1.0) .... 
Solubility In Water .. Applic■ble Bulk Rea, 4(i CFR Subcbapter ....... ____Q__ 

Gnute-D: Combustible liquid 
Electriul Group-D 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard when exposed to heat or flame. 

Flash Point ("F) .. 

Flammable Limits .. 
Autoignition Temp. ("F) .. 

Extlnpl,hlna Apnts. 
Special Fire Procedures . 

125 to 135 
1.9 to 6.1% 
1066 
Dry chemical, foam, CO., water log 
Water may be ineffective on lire. 

HEALTH HAZARD DATA 

Insoluble 

Health Huard Rallnp 
Unavailable 

Odor Thrabold (ppm) 

Less than 10 
PEL/TWA(ppm) 

50 
TLV ;TWA (ppm) 

50 

General-Avoid skin contact. Not known to be absorbed. 

Symptom1--Will cause skin irritation if not removed promptly. Breathing considerable quantities may cause 
headache and/or dizziness. 

Short Exposure Toler■nce-Unavailable 

Exposure Procedures-Skin contact-flush body splashes with plenty of water. Inhalation-remove victim to 
fresh air. Administer artificial respiration ii necessary. 

REACTIVITY DAT A 
Stability-Stable. Can react with oxidizing materials 

Comp■libility-M■terial: May cause rubber to swell. 

C■rgo: Groop 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield afld protective clothing. Have all-purpose canister mask available. Secure all 

soorces ol ignition. 

If a tpJII oca11n, c■ II the N■donal Re■poa1e Center, 800-424-8802, 

Remark,: 
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METHYL TERT-BUTYL ETHER 
Symmy- tart-Butyl methyl ether; MTBE UnHed Nadom Number ... ...2aiL 

Appeanmce,-Odor~lear, colOrless liquid; sharp, 
terpene-llke odor 

Specific Gnirity-0.74 at 20·c 

CHRISC-ode .. 

BoHlq; Point .. 

Freeziaa:Polnt ... 

va,or PreallNl zo·c (68"F> <-as> .. 
CiemJcal F.Uy-Alkyl ethers Reid Vlp(IJ' Pr-.re (plia,,_ ____ _.LL_ 

Va,or Pr-.e 46'C (115'F) (pu) ..... . 
Polllltloa Cateao,y-USEPA ___ IMO _J2._ Vapor O..ty CAir ,.. 1.0) ................... ____a.i__ 
Applicable Bllllt Rea, 46 CPR S11bchapter ........ _J2._ Sohlbllity la Water----- ComPlata 

er.-c: Flammable liquid 
Eleetrical Grou.-C 

F1RE & EXPWSION HAZARD DATA 

General-Flammable and, when confined, explosive. Flashback along vapor trail may occur. 

Flub. Point ("F) .. 

F'laaaablel.iala .. 
Alltotpkion Temp. ("F) .• 

ExtlapiMia Apm ... 
Special Fire PfoeedlU'el .. 

HeaJtb. Huard Ratlnp 
Unavailable 

-14 (cc) 
1.6 to 8.4% 
797 
Alcohol foam, dry chemical, co. 
Cool exposed tanks with water spray. 

HEALTH HAZARD DATA 
Odor 11arabold (ppll) PEL/IW A (ppm) 

Unavailable UnavaHable 

General-Not too toxic, similar to gasoline. 

TLV/IWA(nm) 
0.25 

Symptoat-lrritates eyes, akin, mucous membranes. lnhalatiOn: For prolonged exposure, coughing, shortness of 
breath, dizziness, intoxication. For short exposure, dizziness. 

Sliort Expo111tt Toleruce-

Expoaare Proc:edmw-lnhalation: Remove to fresh air, give oxygen or artificial respiration as needed. Eyes: 
Flush with water for at least 15 minutes, hold eyelids open, call physician. Skin: Wash with water. Ingestion: 
Do not induce vomiting. 

REACTIVITY DATA 
StalillHy-Generally stable. Forms peroxides at much slower rate than most ethers. Reacts with mineral acids, 

organic acids, other oxidizers. 

CompadbWty-Material: Compatable with steel, iron, aluminum, copper, magnesium, zinc, neoprene, 
polyethylene, polypropylene. Incompatible with viton elastomer. 

Carp; Group 41 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Stop release, remove aH ignition sources. Dyke to prevent spNI from entering sewers (explosion hazard, 

poUution) and waterways. Remove spill with inert absorbent. Wear goggles or face Shield, boots, and use 
sell<entained breathing apparabJe if spill large or in confined area. 

If • .,m oceun. caU lite NatloMJ ...,._ Cetuer, I00421 II02. 

, ... 
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MINERAL SPIRITS 
Synony~- Ligroin (in U.S.A.); Naphtha; Petroleum 

spirits; Turpentine substitute 

Formula-Petroleum distillate, not chemically 
disting..,ishable 

ApPearallte-Odor-Water white liquid with gasoline-like 
odo, 

Spedfic GrHity-0.75 

Cliemical Family-Hydrocarbon mixture 

PoU11tlon C..tqory-USEPA ___ IMO __L_ 

United Nations Number ... 

CHRIS Code .... 

Bo1Un1 Point .... 

Freedq Point .. 

~-c 
·c 

==:i·c ___ ·c 
V1po, Preuun 2G'C (68"F) (mmH&) .. 
ReJd Vapor Preaure (paia) ..... 

-1."'2.... 

~·F 
"F 

---.F ==•F 
~ 
_fill_ 
~ = Applicable Bulk Rea, 46 CFR S11bc.b1pter ........ ____Q__ 

Vapor Pre.ore 46'C (ll!l'FJ ()1911) ... 
V!lpOr Deutty (Air = 1.0) ... 
Solubility In Water ... Nf91iaible 

Grade-D: Combustible liquid 
ElectrlcaJ Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard when exposed to heat or flame. 

Flaah Point CF) 
Flammable Limits .. 
Autoignition Temp. ("F) .. 

E:1tinplsbln1 A11ent11 .. 
SpeelaJ Fire P~edures .. 

Health Huard Ratings 
0, 1, 1 

General-

105 to 140 
a.a to 6.0% 
540 
Foam, carbon dioxide, dry chemical 
Do not use straight hose water stream. 

HEALTH HAZARD DATA 
Odor Thnfltold (Jlpm) 

Unavailable 
PEL/I'W A (ppnt) 

Unavailable 
nV/TWA (ppm) 

200 

Sy111ptonts-lnhalation. Mild irritation of respiratory tract. Severe lung irritant. Central nervous system excitement 
followed by depress10n. 

Short Exposure Toler■m:e--4000 to 7000 ppm for one hour 

Exposure Procedures-lnhalabon: Aemove victim to fresh air. Administer artificial respiration ii necessary. 
Ingestion: DO NOT induce vomiting. Eyes: wash with copious amounts of water 

REACTIVITY DATA 
Stability-Stable. 

Contpatlbility-Materilll: Usual matenals of construction are suitable. 

C.111(1: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, lace shield, protective clothing. Have all-purpose canister mask available. Secure 

Ignition soorces. 

If a lpill ocaan. call t1te Natumal hpoue Cuter, ~24 1802, 

Ruw-U! t Unavailable 
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MOLASSES 
Synonyms- Treacle 

Formula-A mixture of sucrose and sugars 

Appunmce-Odor-Dark brown syrupy liquid 

Speclftc Gravity-1.45 

Chemical f11111,lly-Alcohols, Glycols and Glycol Ethers 

Pollution Category-USEPA ___ IMO ____llL_ 

United NaUO. Number .... 

CHRIS C-Ode .. 

Boiling Point .. 

Freeztna Point .. 

....Y...J::iigj"C 
·c 

v,na,·c 
·c 

Vapor Prasure lO"C (68'F) (-Ha) .. 
Reid Vapor Preuure (pilri) ... 
Vapor Preaure 46"C (ltS'F) (p8ia) .. 

__L_ 

__L_ 

___ 'F ___ ., ___ ., ___ ., 
_J.o!L_ 
_J.o!L_ 

----1.p/L-
Applicable Bwk Re&- 46 CFR Subclll.pter ...... __ • __ 

Vapor l>eiuilty (Air = 1.0). ----~ 
Solubility In Water.. __ ,§oi_U•~••~-

Grade-Non-flammable 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Non-flammable and non-combustible. 

Fbuib Point ("Fl.. 
Flammr,ltle Lllll.its .. 
Autolpltlon Temp. ('F) .. 

E1ti■pj1lu■1 Apnts .. 
Special Fire Procech1ra .. 

Health Hazard lb.tinp 
Unavailable 

Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 

HEALTH HAZARD DATA 
Odor 1'hnsltold (ppm) PEL/l'W A ('11ftl) 

Unavailable Unavailable 
nV/l'WA (ppm) 

Unavailable 

General-Non-toxic. Molasses fermentation occurs when molasses is diluted with salt or fresh water and is 
accel81'ated by heat. During fermentation ~ (with possible traces of ethanol and higher alcohol vapor) Is 
given off, which will produce inhalation hazard in compartment containing molasses residue. 

Symptom1-Non-t0Kic 

Short Ei:po11ure Toleranee--Unavailable 

Ei:po11ure Procedures-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and flush affected areas gently with water. 

REACTIVITY DATA 
Stability-Stable. Reacts with cone. nitric acid and cone. sulphuric acid. Ferments when diluted with salt or 

fresh waler. 

Compatibility-Material: Mild steel and stainless steel are suitable. 

C:Ul(Y. Groop 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wash area with water aftef removing bulk of spill by general means. 

If • 1p1U occ:ura, call die Natioall RelpOllle Center, 800414 8102. 

Remarks: • Unregulated, Table 2, 46 CFR Part 153. 
•• H10 vapor only 
;j: Unassigned 
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MORPHOLINE 
Synonym.-- Diethylene imidoxide; Diethylene oximide; 

Diethylenimide oxide; Tetrahydro-1,4-oxazi1"18; 
T etrahydro-2H-1,4-oKazine; T etrahydro-p-oxazine 

Formula-(CH,J,ONH 

United Nations Number .. 

CHRIS Code .. 

~ 

_Mfl,_ 

Boillna Point .. 

Freeztna: Point .. 

_____JZ§'C _.zez'F 
'C "F Appeararu:e-Odor-Cotorless oily liquid; ammoniacal 

odor 
Specific Gruity-1.00 

-4"C ~•F 

Chemical Family-Amine 

Pollution Category-USEPA ___ IMO ____1L_ 
Applicable Bulk Reg. 46 CFR Subcbapter ...... _____Q__ 

Vapor PreMure lG"C (68'F) (mmHg) .. 
Rdd Vapor Preaare (,-11) ..... 
Vapor Preasure 46"C (115"F) (pd1) .. 
Vapor Density {Au = 1.0) .... 
SolublUty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-D: Combustible liquid 
Eledrlcal Group-C 

'C ___ 'F 

__LQ__ 
_.ML 
--2.L_ 
__M__ 

Complete 

General-Moderate fire hazard when exposed to flame or heat. When heated to decomposition, it emits highly 
toxic fumes of oxides of nitrogen. 

Flub Point ("F) .. 100 
Flammable Limits .. 1.B to 10.8% 
Autoignition Temp. ("F) .. 590 
Extingulthlng Agents. CO., dry chemical, water fog, alcohol foam 
Special Fire Procedure!I .. Provide fire parties with full body and respiratOf)' protection. 

HEALTH HAZARD DATA 
Health Huard Ratings Odor Thre11hold (ppm) PEL/TWA (ppm) nv /TWA (pplll) 

1, 1, 1 0.01 20/Skin 20/Skin 
~neral-Vapor modefately irritating. Liquid causes severe bums. 

Symptoms-Burning of throat and eyes; itching or burning of the skin at site of contact. 

Short l:xl)O/jure Tolerance-Unavailable 

1-:x))O!lure Procedures-Vapor-remove victim to trash air; 11 breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clo1hing and gently flush affected areas with water for 15 minutes. Get 
medical ad11ice or attention 

REACTIVITY DATA 
Stability-This material is more stable than most of the other amines listed in this volume. It is a mild base. 

Compatibility-Material: Copper and its alloys and galvanized iron are not compatible. 

Car110: Group 7 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, plastic protective apron. sell-contained breathing apparatus. Avoid contact with 

liquid. Secure ignition sources. Small spills may be washed away with water. 

Ir a spill occurs, call the National RftlpoDH Center. 800-4l4-880l. 

Remarks: 
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MOTOR FUEL ANTI-KNOCK COMPOUNDS 
(containing tnd •lkylal 

S)'IIOQ'- Lead tetraethyl; Lead tetramethyl; TEL: 
Tetraethyl lead oompounds: Tatramethyl lead 
compounds; TML 

Untied Natlom Number ... 

CHRIS Code .. 

....1JW_ 

_MfA_ 

Fonalllll-(C.~),Pb, or (CHl),Pb in mixtures 

A~-Oily liquid; containing dye: musty 
Bollhi1 Pofat ____ --ia"C ------2Q2"F 

'C "F -·- Preezlq Pohll ___j"C-.. ~-m .. 1.etF 
Spedfk Gnntty-1.5 to 1.7 ___ •c ___ •F 

Qeadeal F-lly-Lead alkyls 
VlfOr Preaare lO'C (A'F) (malls).. ...5..m.il.. 

Pollllt:lon CaleaorJ-USEPA _.A._ IMO _.A._ 
APf)ielble Bulk Rea, 46 CFR Sllldlpter ....... ____Q_ 

lle6d Vapor Prwure (plla)c_ ____ .2£U.. 
V-,or Pr-.re 46'C 1115"F) (,-la).. ----1..._ 
Vapor ne.t,. (Air = t.o,,_ ____ ...il!.L 
Sol■bHlty In W■ter----· NteliQ!bll 

FIRE & EXPWSION HAZARD DATA 
c,..,_o or E: Combustible liquid, depending upon flash poinl 
Electrical Group-D 

Geaeral.-Moderate fire hazard when exposed to haat or name. Dangerous. When heated to decomposition, It 
emits highly toxic fumes of lead. 

Jllah Pohlt ("F) .. 89 to 265 
Flaamule Limits _____ Unavailable 

AlltoApl.doll Temp, ("F) .. Begins to decompose above 212"F 
t:sllllplalq ,._..___ CO., dry chemical, foam, water fog 
s,edal Fire Procedinl .. Tanks exposed to fire should be kept cool with a water spray to prevent 

decomposition of the lead compounds. Becau88 of the high toxicity of the compound and its combustion 
products, only personnel with full respiratory protection should approach burning antiknock compounds. ALL 
OTHERS SHOULD BE EVACUATED AS QUICKLY AS POSSIBLE! 

HEALTH HAZARD DATA 
Heala Huard Ratlnp Odor nnlllold (ppa) PEL/I'WA (Jlflll) 1LV~A (ppm) 

1, 2, 4 0.2 as lead 0.075 mg/m" as lead 

o-.1.-Prolonged &kin contact, ingestion or Inhalation ot high vapor may resuh In a toxic psychosis causing 
anxiety which may progress to mania and death. Class B poison. 

s,-,a-Nervousness, irritability, Insomnia, dreaming; emotional instability; hallucinations, anorexia, vomiting, 
constipation, pallor and tremor. 

Shrt Ex,-.re Toleruce-See TLV 

Ex.,....-e ~nnel MUST avoid lnhaNng the vapors or allowing the liquid to touch the skin. 
Clothing and other absorbent material in oontact with the liquid should be destrcyed since they cannot be 
decontaminated. Liquid spilled onto the skin should be scrubbed off with kerosene at once. Get medical 
attention. 

REACTIVITY DATA 
Stability-Relatively stable at ambient temperatures, but it may decompose if heated above 212"F. 

CompdlbOlty-Material: May be canied in steel tanks. No chemical effect on common materlels but will readily 
permeate absorbent materials. Avoid contact with oxidizing agents or concentrated acids. 

Carao: Unassigned In compatibility chart. For compatibility assistance, call 
G-MTH-1 (202-267-1577). 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, full protective clothing, eye protection and self-contained breathing apparatus. Secure 

igrwtion sources. 

If ....... ocnn. call tile NadGaal a.,.._ em.., ..... 24-IIIOJ, 

Remarks: • TLVITWA (ppm)--0.1 to 0.13 mgtm• as lead 
t UnavaUable 
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NAPHTHA: STODDARD SOLVENT 
Synoa)'IM-Dfycleaners naphtha; Drycleanars safety 

solvent; Ligroin (In U.S.A.); Mineral spirits: 
Petroleum solvent; Spotting solvent. Stoddard 
solvent: White spirits 

Fonnula-Mixture 

United N1tloq Number ..... 

CHRIS Code ... 

___._ 

_filL 

»on1naPo111t.... ~·c ~-F 
A~Odor-Colorless liquid; gasoline-like odor 

Specific GrHlty-0.78 

'C 'F 
Frttdni:Po1n1.. __ re :=:·F 

'C ___ 'F 

a.emkal FQllly-Petroleum oil 
Vapor Prt!Nare 20'C (61"F) (nunffa) .. ~ 
Reid Vapor Pnulll'e (pd,.)... __QJ__ 

PoJlut:loa Catep,ry-USEPA --- IMO ....®J2iL 
Applicable B■lk Rea. 46 CFR Subcbapter ....... ~ 

Vapor Pnaure 44i'C (115'F) (plia).. _____.u._ 
Vapor DeNity (A.Jr = 1.0>... . ............ --1-
Sol■billty In Water ... Nealiaibla 

Gnlk-0: Combustible liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Flammable, mOderate fire risk. 

Plull Point ('Fl ... 
F1--ble Umits .. 
AutoipJtioa Temp, ("F). 

Ei:tinpW.lq Apnts. 
Special Fire Procedure, .. 

Health Huard Ratinp 
Unavailable 

110 (cc) 
o.a to 5.0% 
540 (approx.) 
Foam, d,y chemical or CO. 
Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor Threl.bold (ppan) 

Unavailable 
PEL/IWA(ppmJ 

100 
nVJTWA (ppm) 

100 
General-To11:ic. Prolonged or repeated skin contact may cause defatting ol the skin and may produce dermatitis 

!Tom daly contact. 

Sympto11t1-lnha/ation-/nto11:ication may result from high vapor concentration. 

Short Ezposure Toleram:e-500 ppm !or 30 minutes. 

Ei:poaure Proceduret-lnhalation: Remove victim to fresh air. Administer artificial respiration if necessary. 
Ingestion: DO NOT induce vomiting. Eyes: Flush with water !or 15 minutes. Call a doctor. 

REACTIVITY DATA 
Stability-Stable 

Compatibillty-M■terii:I: Solvent effects on some paints and rubber. Carbon steel satisfactory. 

C■rJCO: Group 33 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield. protective clothing. Wear self-contained breathing apparatus. Secure ignition 

sources. 

Remar~ t Unavailable 
:j: Unassigned 

If ■ spill oa:an, call tbe N■tloaal Rea,on,e Center, 800--G4-888l, 
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NAPHTHA: VM & P 
Synony--Ught naphtha: Ligroln (in U.S.A.); Naphtha, 

petroleum; Painters naphtha; Petroleum solvent; 
Refined solvent naphtha; Solvent naphtha; Varnish 
makers' & painters' naphtha 

Formule-Mixture 

United N1dona Number .... 

CHRIS Code .. 

---=-
_MllL 

Bollin&Polnt.. ~"C ~"f 
___ ·c ---·• Appear~IOrless liquid;·gasoline-like odor 

Spedfte Gr.-.lty-0.74 to 0,77 
F'ntzln& Point......... ~•c ___ "F ___ ·c ___ ., 

Chemical Fllllllly-Petroleum Oils 
Vapor Preaare 20"C (68'F) (mmff&) .. _..a.____ 
Reid Vapor Preaure (ptia).... . -2J.L 

Pollution CatefPIJ'Y-USEPA ___ IMO .-L 
Vapor Pre11ure 46"C (115"F) (pita).. .....2Jjl_ 
Vapor De!Wty (Air = 1.0)...... .. ............ ___L_. 

Appllallle Bulk Rq. 46 CFR Subdlapter ....... ___JL_ Sol111,illty ill Water.. Nft9lielblt 

FIRE & EXPWSION HAZARD DATA 
Grade-C; Flammable liquid 
Electrical Group-D 

General-Flammable, moderate fire risk. Produces suffocating atmosphere of smoke, CO:i, and fumes 

Flulr, Point ("Fl ..... 
Flammal,Ie Ll111H1 .. 
Autojp(Uon Temp. ('Fl .. 
Extinplnlq Apnts ..... 
Spec:lal Fire Protedara .. 

Health Huard Rattnp 
1, 0, 1 

20 to 55 {cc) 
0.9 to 6.7% 
450 
Confined area-CO.., CS)' chemical Open area-foam. 
Fight like gasoline fire. Water respiratory devices. 

HEALTH HAZARD DATA 
Odor 'l'llrahold (ppm) PEL/TWA (ppm) 

300 300 
TLV/IWA (ppm) 

300 

General-Will remove oils from skin. Prolonged contact with liquid may produce drying and cracking of the skin, 
and may produce dermatitis from daily contact. Toxicity by absorption, inhalation, ingestion. 

Symptom1-Headache, dizziness, insomnia, coughing, diarrhea, brOnchitis and pneumonia, neNousoass and 
irritability. 

Short ExpolW'e Tolerance--4000 to 7000 ppm tor 1 hour results in development of symptoms of narcosis. 

ExpoNre P~tnhalalion: Immediately remove victim from contaminated area. Get medical attention. If 
splashed in eyes, waSh thoroughly. 

REACTIVITY DATA 
St11bHlty-Stable. 

CompattWllty-Material: Solvent effeci11 on some paints and rubbers. Carbon steel not affected. Corrosive in 
presence of salt water. 

Car;o: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothlng. Wear self.contained breathing apparatus. Secure all 

Ignition sources. 

H • .,W occuni call die Natfoal ll-,oue Ceater, 800-42'-8802. 

Remarks: t Unavanable 
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NAPHTHALENE 
Synonyms-Camphor tar; Naphthaline; Naphthene; Tar 

camphor; White tar 
United N1tioftll Number .. molten 

crude or 
refined 

CHRIS Code .. ___filM_ 

Formul1-C,0 H1 
Bolllna Point.. __fil"C _._W"F 

Appearance-Odor-Colorless liquid or white solid; odor 
___ •c ___ "F 

of mothballs 
Speclftc Grarity-1.15 

Frentng Point. ______fil!'C ----1.Z§'F 
"C ___ "F 

Cbemlca1 Family-Aromatic hydrocarbon 
Vapor Preuure lfl'C (68"F) (mmHa).. __:.;__.!_ 
Reid Vapor Preuure (pal1J... ___..I.QL_ 

Pollution C..tQGry-USEPA _____a_ IMO __ A __ 
Vapor Preuure 46"C (115'F) (p11la).. ~ 
Vapor DelWty (Air = 1.0l.. ................. ~ 

Applicable Bulk Re1. 46 CFR SubcUpter ........ ___Q_ SoluMllty In Water.... Naqljgjb)e 

FIRE & EXPLOSION HAZARD DATA 
Grade-See "General" comments below. 
EJectrica1 Group-O 

General-Combustible Grade E solid normally carried in the molten state. When carried molten, it presents a fire 
hazard comparable to that of a Grade C flammable liquid. Naphthalene vap°' or dust can form explosive 
mixtures with air. Toi,dc vapors given off in a lire. 

F1uh Point (" F) . . .. . ... .. . . .. . . . . . .. . .. 190 
flammable Limits. 0.9 to 5.9% 
Autolpltio!l79n Temp. ("F)... 979 
Extlnpiishing Agents.. CO,. dry chemical. foam, water fog 
Special Fire Procedures Do not direct a hose into a tank of molten naphthalene. Otherwise the 

naphthalene will be spattered about with explosive force. Water or foam must be applied carefully to molten 
naphthalene to prevent excessive frothing. Wear eye protection, self-contained breathing apparatus and 
protective clothi 

HEALTH HAZARD DATA 
Health HUIU'd RathlK!l 

2, 1, 2 
Odor Threshold (ppm) 

25• 
PEL/TWA (ppml 

10 

General-Molten liquid is scalding on contact. Vapor is irritating to skin and eyes. 

Symptoms-Eye 1rr'1tation, headache, nausea, profuse perspiration, vomiting. 

Short Exposure Tolerance-15 ppm tor 5 minutes. 

UV/TWA (ppm) 
10 

ExllO'ure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. • NOTE: Detectable odor is greater than the TLV. Exposure to potentially 
dangerous vapor concentrations can occur before the product can be smelled. 

REACTIVITY DATA 
Stability-Stable 

Qlmp■tibUJty-Materl1l: Noncorrosive Most materials of construction are satisfactory. 

CarKO: Group 32 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Upon spilling, 

the material will solidify and can be scraped up with nonsparking shovels into a waste container. Naphthalene 
spilling into water will either solidify and sink, or solidify into a foam and float. 

If a spill occun, call the National Reapoue Ceater, 800-4l4-8tlOl. 

Remarks: Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature Cargoes. 
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NAPTHENIC ACIDS 
Synonyms- No common synonyms. U■lted N■ti- Nu•ber ... 

CHRIS Code ___ _ 

Fonnula-Cii:in~COOH to C.H.n-10COOH where 
n=13-28 --•----~•C~'F 

Appearance-Odor-Gold to dark red to black llqUid; 'C "F 
penetrating, persistant, putrid odor • 

S,ectfle GraTic,,-0.98 at 20·c 
Freulq Poi,. _____ ~•c <O"F 

___ •c ___ 'F 

Che•lcaJ Family-Organic acids 
va,or ~ 20·c (61"Fl c-lft) ......... .....s:il_ 
Rehl Va,or Pr--,, (,-UI .......................... ~ 

Pollutioa C.RIW)'-USEPA __fL_ IMO ___A__ 
Appllcule 811111 R ... 46 CFR Subdiapter ....... -1l...Q_ 

Va,ot' Pr-,e 46"C (115"F) <,.fa>... ~ 
Vapor Deaelty (Air • t.o,,_ __ _,c-. ....JI.L 
Solub8lty 1n Water .. ____ ln1oh1h11 

Grade-E: Combustible liquid 
Electriell Group-NA 

General-Combustible liquid. 

FIRE & EXPWSION HAZARD DATA 

300 
LEL=1% UEL-Unavlilable 
Unavailable 
Foam, dry chemical, carbon cloxlde 

Flull Pcd■t ("F) .. 

Flammule Umltl .. 
Allloipjtioa T-p. ('F) .. 
Eitlllpiujna Aaentl ... 
Special Fire Procedlinil .. Water may be ineffective; cool exposed tanks with water to prevent over 

pressurization and rupture. 

HEALTH HAZARD DATA ..................... Odor nr...W (ppm) PEL/lWA C,,.1 
UnavaHable Unavailable 

General-MIidiy hazardous to man; hazardous to aquatic Ufe In low concentrations. 

TLV/I'WA (ppm) 
10 mgtm• 

Symptoma-lrritating to eyes, nose, throat Inhalation: coughing, dlfficulty in breathing. Skin contact: irritating. 
Ingestion: nausea. 

Short Esposure Toleruce-

Esp111111re Proced..--lnhalatlon: remove to fresh air. Ingestion: give large quantltiea of fresh water. Eye contact: 
flush with water until irritation stops. Skin contact: flush with water and soap. 

REAcnVITY DATA 
StlbHity-Stable. 

Compatfbillty-Material: Generally corroSiYe to metals. 

Carao: Group 4 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact, wear safety glaaaes or lace maak. Dike and remove apllled material. Prevent from reaching 

bodies of water. since it fouls beaches, and taints aquatic Ille. 

If a ..al.I occun, all Ille Natlcmal 9- c..ter, I004l4 IIOl, 

Reaarka: • Olten odorless alter prOOHSlng. 
t Unavailable 
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NEATSFOOT OIL 
SyaNy1D1- Be.bulum oil; Hool oil United Natl- Number ..... . 

CHRIS Code .... _Qt,Jf_ 

FOR1u.la-lndefin1te mixture 
&111111 Poiat .. . ~·c ....Y....J:!jgb"F 

Appeuuce-Odor-Pale yellow oily liquid with a peculiar "C "F - Fremna Potnt.... -19--0'C 14-32"F 
Specllk Granly-0.91 to 0.92 "C ___ "F 

Cie111lcal F-lly-Esters 
Vapor Pralllf'e zo·c (68'F> <nunHa> .. --2.Q!_ 
Rdd Vapor Preuure (psla)... __j2.1__ 

PoJl11tlOJ1 Catel(lry-USEPA ___ IMO _____D__ 
Vapor ~re iM'C (115"F) (]Illa).... --..l2...1L 
Vapor Denlity (Air = 1.0)... . ........... --1..._ 

AppJlcable Bulk Rea. 46 CFR S11bcha,ter ....... ..........tL_ So111Wllty In Water.. NagUglblf 

FlRE .t EXPLOSION HAZARD DATA 
Gnde-E: Combustible llqulcl 
Electrical GrOtlp-D 

General-Moderate fire hazard ii exposed to high heat. 

Fl•h Point ("F) .... .,. 
Flaamable LlmlQ .... Unavailable 
Autoipltfo11 Temp, ("F) .. 828 
Extlapitbln1 Aaents ... Dry chem'1cal, foam or carbon dioxide 
Speclal. Flft Procedlll'es .. Water may be ineffective on flf8. 

HEALTH HAZARD DATA 
Heal.di Huard Rtitlnp Odor 1'brnllold (ppm) PEL/IWA {pp111) 

Unavailable Unavailable Unavailable 

General-Not harmful 

Symptoms-None 

Short E1:posure Tolerance-L°"' above 15 g/kg. 

Exposure Procedur"-Wash thoroughly with soap and water. 

REACTIVITY DATA 
Stahillty-Stable. 

Coanpatibility-Materilll.: Usual materials of constructicm are suitable. 

Carso: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. 

Remarb: t Unavailable 
* Unassigned 

If a IPill OCCVI, call die Nlll"-al Reepoaae Center, 800-4l4-8802. 
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NITRIC ACID (56 to 68%) 
Syno11y--Aqua fortis: Azotlc acid; Engravers acid; 

Engravers oil; Hydrogen nitrate 

Fonn■la-HNO. 

Appnnnce-Odor-Colorleas to yellow liquid, fumes in 
moist air; characteristic, choking odor 

Speelfte Gn.-.ity-1.35 to 1.41 

United Nat6- Nu•ber ..... 

CHRIS Code .•.. 

BoUln& Potnl .. 

FnninaPo1n1... 

_____1Z2"C ____2ll"F 
'C 'F 

-3,l'C -3Q'F 
"C ___ •F 

Olendcal Family-Inorganic acid 
Vapor Preaure 20'C (68"F) (mmff&) .. ---2.1..,_ 
Rehl Vlp(n' Preallre (plill)... _z.z..._ 

Polllltlon Catqory-USEPA ___c.__ IMO ___c.__ 
AppHcable Blllk Res, 46 CFR S.bcbapter ....•.. _Q__ 

Vapor Preaure 46"C (115"F) (pua)... ----3.§.._ 
Vapor l>euty (Air "" 1,0), ____ ... ----2J.L 
Soh1bOlty In Water.. ComPl111 

F1RE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as corrosive liquid. 
ElectrkaJ Grou.-S (based upon possible hydrogen gas (H2) generation should a leak or spill occur). 

General-Nitric acid will not bum. It will react with many metals, giving off hydrogen gaa which is highly 
flammable. If hydrogen is trapped in confined spaces, It can form an exptosive mixture with air. See data 
sheet for hydrogen. May give off toxic o,cldes of nitrogen and acid fumes when heated in a fire. 

Flali Pot.i ('F) ... Non-flammable 
-,, lJmla____ Non-flammable 
Alltolpjtloa Temp. ("F) .• Non-flammable 
Extillpalbhq Asem... Water 
Spedal Fire Proeediara .. If fire results, water will absorb the toxic oxides generated. Are fighters should 

wear lull protective clothing including respiratory protection. 

Healtk ffuanl Ratinp 
3,4, 3 

HEALTH HAZARD DATA 
Odor Tlireebold (ppm) PEL/IW A (ppm) 

Unavailable 2 
TI,V/IWA (ppa) 

2 

General-Breathing of vapors Is extremely dangerous. Little warning of danger Is at first apparent and initial 
symptoms are obscure. Liquid bums the skin forming deep ulcers which leave leathery scars. 

S)'lllpto-Vapor: immediate severe skin and lung bums. Liquid: smarting, itching, and yellow discoloration 
upon skin contact. 

Sltort Expo1llft Toleramce-15 ppm for 5 minutes. 

Expoure Procedaret-Remove the affected individual from the contaminated atmosphere and call a physician at 
once. Keep patient at rest until seen by the physician. In case of eye or skin contact, flush Immediately with 
copious quantities of water while removing contaminated clothing. The eye irrigation should be continued for 
15 minutes. Cases Involving eye contact and inhalation MUST have medical help! 

REACTIVITY DATA 
SlabHlty-Reacts violently with numerous organic materials. Decomposes at temperatures near boiling. Soda 

ash will neutralize residual acid from spills. 

C:O.,-tlbtllty-Materlal: Attacks aluminum; compatible with stainless steel and high Chrome iron alJoys. 

Carso: Group 3 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Body shield and self-contained breathing apparatus 

should be available. Secure ignition aources. Flush cautiously with water. Avoid directing stream Into larger pools 
or pockets of concentrated acid. If possible, cover contaminated surfaces and spill with large quantities of soda 
88h or sodium bicarbonate. Mix and add water if necessary to effect good mixing. Scoop up slurry. Wash site 
with soda uh solution. 

If• .,Ul oecun, CIIII tbe National Rapow Center, 800424 II02. 
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(NOTE: Thia cargo la currently not 1Mrmttled to be ahlpped In bulk In U.S. water•) 

NITRIC ACID (95%) 
Synony-Aqua lortis; Azotic acid: Engravers acid: 

Engravers oil; Hydrogen nitrate; Red fuming nitric 
acid; White fuming nitric acid 

Formula-HNOs 

U11ited N1do1111 Numbes-... 

CHRIS Code .. 

BoUlq: Paint.. ~•c ------2Q2'F 
Appearuce-Odor-Water-white to light brown liquid; 

acrid odor 
Spedftc Gnnity-1.50 

'C 'F 
Freezhi1 Point... -52'C -Bl'F ·c ___ "F 

Cliemkal F-lly-lnorganic acid 
Viq,or Prellare 20'C (61'F) (mmffa) .. ___1L 
Rekl VlfOJ' Preuure (Jllla)... ---1..i..__ 

Pollutioa C.teaor,-USEPA _..c.._ IMO _..c.._ 
Applkal,le &.lk Rea. 4' CFR S.bcbapter ....... __ _ 

Vapor Pf'elllln 46'C (115'F) (pRIIJ.. ---2.Q__ 
Vapor 0.-ty (Air = I.OJ. ..................... . -2J..Z._ 
Solubility lo Wat•.. ComPl@ffl 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as corrosive Nquid. 
EJectrlca:I Group-Non-flammable 

General-Nitric acid wMI not bum. It will react with many metals, giving oft hydrogen gas which is highly 
flammabla. If hydrogen is trapped in confined spaces, it can form an explosive mixture with air. See data 
Sheet tor hydrogen. May give oft toxic oxides of nitrogen and acid fumes when heated in a fire. 

Flub Point ('JI) .. Non-flammable 
Flam-.ble Uml.tl .. Non-flammable 
Autojpltioa Temp. ('F) •. Non-flammable 
Estla~1 A,eatl ... Water 
Spedal Fire Procedtlrel .. If fire results, water will absorti the toxic oxides generated. 

wear lull protective clothing including respiratory protection. 
Fire fighters must 

HEALTH HAZARD DATA 
Healtli Haunl Radap Odor lbresltold (ppm) PEL/IWA(PJIIII) TLV/IWA (ppm) 

4, 4, 3 Unavailable 2 2 
GeDtral-Breathing of vapors is extremely dangerous. Little warning of danger is at first apparent and initial 

symptoms are Obscure. Liquid bums the skin forming deep ulcers which leave leathery scars. 

Sympto--Smarting, itching, and yellow discoloration upon skin contact If acid is not removed at once, intense 
pain and severe burns resutt. 

Sbort Esposun, Tolerance-15 ppm for 5 minutes. 

&posure Pl"ocedur"-Upon skin contact, wash with large amounts ol water at once. Aemove the affected 
individual from the contaminated atmosphere and get medical help. In case of eye or skin contact, flush 
immediately with copious quantities of water while removing contaminated clothing. Eye irrigaliOo should be 
continued !or at least 15 minutes. AH cases involving eye contact and inhalation MUST be seen by a 
physician. 

REACTIVITY DATA 
StaWUty-Aeacts viOlently with numerous organic materials. Decomposes at temperatures near boiling. Sod• 

ash wilt neutralize residual acid from spills. 

Com.,.dblllty-M.lterial: Compatible with stainless steel or aluminum. 

Carao: Unassigned in compatibility chart. For compatibility assistance, call 
G-MTH-1 (202-267-1577) 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Body shield and self.contained bntathing apparatus 

should be available. Secure ignition sources. Flush cautlousty with water. Avoid directing stream into larger pools 
or pockets of concentrated acid. If possible, cover contaminated surfaces and splll with large quantities of soda 
ash or sodium bicarbonate. Mix and add water if necessary to effect good mixing. Scoop up slurry. Wash Illa 
with soda ash solution. 

If• .,W oean, call tile Nlltloul R-,.- Ceiater, 800-42'-8802. 

Rtmarb: • Bulk ahipment of thla concentration I• not permitted In U.S. waten. 
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NITROBENZENE 
S)'ll011r-- Essence of mirbane; Benzene, nltro-; 

Mononitrobenzene; Nltrobenzol; Oil of mlrbane 

CHRIS Code .... 

~ 

_fillL 

Boillaa; Point____ --2.11 'C __il2"F 
Appeannee-Odor-Light yellow green to brown llquid; ___ ·c ___ "F 

similar odor to oil of bitter almonds 
Spedflc Gra·dty-1.20 

Freezin& Pohlt... ___]"C __!l'F ___ •c ___ "F 

Cbenucal Family-Nitrocompounds 
VlfOI' Pr-, :zo·c (68"F> <mmHa> .• ----2..2Q_ 
Reid Vapor Preaure ( .. )... _2.l2L_ 

Pollution c.tqory-USEPA-"'-- IMO _a__ 
Applicable Balk Rea, 46 CFR S.bcbapter ....... ~ 

Vapor~ 46"C C115'F) (pm)... --2..Q2._ 
Vapor De111Hy (At,, = 1.0J... ~ 
Sol■ltllfty In Water.. NtAliAitite 

Grade-E: Combustible liquid 
Eleetrtcal C.-o.p-D 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard; at elevated temperatures, flammable, toxic vapor may be given off. 

F1M11 POUlt ("Fl.. 190 
Flammable LbnHs.. LEL=1.8% UEL-onavailable 
Auloipidoll Te!IIP, ("F) .. 900 
Exl:lnplalq; Apata.... Confined area-CO., dry chemicals. Open area-foam. 
Special Fire Procedure1 .. Use water to keep fire exposed containers cool. Wear complete rubber 

protective clothing including eye protection and self-contained breathing apparatus. 

Heal.di Haanl Ratinp 
3, 2. 4 

HEALTH HAZARD DATA 
Odor 'I1lreuold Cn-1 PEL/TWA (ppm) 

0.0047 1/Skln 
TLV/IWA (ppm) 

1/Skin 

Geaenl--Highly toxic when absorbed thru the skin, inhaled as vapor, or swallowed. This Is a blood poisoo and 
a nerve poison which is readily absorbed by the body. 

S)'11111tom9-"Blue lip" or bluish tinge seen in fingernail beds, lips, lobes of ears; conjunctive, mucous 
membranes and tongue. Fatigue, headaches, vomiting, geoeral weakness and signs of nervous system 
involvement. 

Sltort E:r.JIOIUNl Toleruce-200 ppm for one hour-no serious disturbance; 40-80 for a few hours-slight 
symptoms. Absorption may cause death due to nervous system poisoning. 

E:r.,-ure Procectura--Remove all contaminated clothing, wash skin with soap and water, flush skin for approx. 
15 minutes. If swallowed, Induce vomiting until vomit fluid is clear. II inhaled, remove victim to fresh air and 
start oxygen inhalation. Contaminated clothing should be thoroughly washed in soap and water before using 
again. Get medical help. 

REACTIVITY DATA 
Stablllty-Stable. 

Compatibillty-Mlllerilll: Usual materials of construction are suitable. 

Carao: Group 42 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Flush areas with larga quantltie8 of cold water. Ventilate freely. Hot water can be used to remove some 

absorbed material. Wear complete protective clothing including eye and respiratory protection. 

If• .,W OCC111't, call die Nuioul R-,ow ee.ter, 800421 8801, 
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o-NITROPHENOL 
Synony- 2-Hydroxynitrobenzene; 2-Nitrophenol; ONP 

Formula-HOC.H,NO, 

Appe•rance-Odor-Ctystaline yellow solid; aromatic 
sweet odor 

Specltk GraYlty-1.49 (solid) 

Chemical F■111Uy-Aromalic nitro compounds 

Pollullon C■te&in'Y-USEPA ______B__ IMO _L. 

United Natloa1 Number ... 

CHRIS Code .. 

Bollin& Point .. 

Freezln1 Point .. 

______zu ·c 
·c 

___M"C 
·c 

Vapor Preuure 20•c (68'F} (mmH&) .. 
Reid Vapor Preuure ()II.la) ... 

_Jfil_ 

_____ilZ'F 
"F 

---111"F 
___ "F 

----<.1-
---"!l.L 
--"!l.L 

Applicable lhilk Reg. 46 CFR Subeb1pler ........ ___Q_ 

Vapor Preuure 46"C (llS'F) (pli■) .. 
Vapor Den1lty {Air = I.OJ .. 
Solublllty la Water .. 025% 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Elettrk■I Group-NA 

General-Violently decomposes above 180"C. Can give off toxic nitrogen oxides and unburned vapor when 
heated or burned. 

Flalll Point ("Fl. 215 
Flam•■bJe Limits .. Unavailable 
Autolpltion Temp. ('F) .. Unavailable 
Ell':tl11811illlina Apnn .. Water, foam, dl'y chemical, carbon dioxide, Halon 
Special Fire Prondures .. Cool exposed tanks with water spray. Wear sell-contained breathing 

apparatus and full protective clothing. 

HEALTH HAZARD DATA 
Health Hazard R1tlnp Odor Thrahold (ppm) PEL/TWA (ppm) nv /TWA (ppm) 

Unavailable Unavailable Unavailable Unavailable 
Gestenl-Liquid, solid, dust are toxic. When heated or burned, toxic nitrogen Ol(ides and unburned material 

produced. Harmful to aquatic Hie even in very low concentrations. Molten material will burn tissue. 

Symptoms-Ingestion-headache, nausea, unconsciousness, drowiness. Inhalation-headache, nausea, 
unconsciousness, drowsiness, cyanosis, bfeathing diflicutties. Skin-irritation, headache, nausea, 
unconsciousness, drowsiness (absorbed through skin). Eyes-irritation. 

Short Exposure Toleran«-

E1:posure Procedura--lngestion-I1 conscious, drink water or milk; induce vomiting. II unconscious, do not give 
liquids or induce vomiting, but keep victim warm. Eye contact-flush with excess water for at least 15 
minutes, call physician. Skin contact-wash thoroughly with soap and water-quickly remove material. 
Inhalation-remove to fresh air, give oxygen or artificial respiration, as necessary. 

REACTIVITY DATA 
Stability-Stable betow 1 BO"C. Keep away from caustics to avoid formation of unstable products. Reacts 

violently with potassium hydrol(ide (caustic potash). 

Comp1tibility-M1terial: Softens rubber and paint. Compatible with mild steel. stainless steel, and polyethylene. 

Carao: Unassigned in the compatibility chart. See Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid liquid, solid, dust. Wear rubber gloves and goggles. If fumes present, use self-contained breathing 

apparatus. Keep upwind. Stop discharge ii possible, dike (including life lighting water) and prevent from entering 
waterways. 

If • aplll occ:■n. call die N11ioaal Rn,onR Ct:nter, 800-424-8801. 

Remarks: .... 
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2-NITROPROPANE 
Synonyms- lsonitropropane; 2-Nitropropane: 

Nitropropanes; sec-Nitropropane: 2-NP; Propane, 
nitro-

United Nations Number .... 

CHRIS Code ... ....llff..__ 

Formula-C,H,NO. 

Appeanmce-CMor-Colorless liquid; odorless 

Specific GrHlty-0.99 

Bollin& Poi■t .. ----1.2..1 'C ~•F 
'C 'F 

Freezin1 Point.. -9:]"C -135"F ___ ·c ___ ., 

Che111lcal Family-Nitro compounds 
Vapor Preuure :ZO'C (68'FJ (mmHK) .. . ---1ZL 
Reid Vapor Puuure (p9ia)... -1...._ 

Pollution Cateaory-USEPA ----A_ IMO ___,C__ 

Applicable Bulk Reg. 46 CFR Subcbapter .. . ____Q__ 

Vapor Preuure 46"C (U5'F) (peja). ~ 
Vapor Denttty (Air = 1,0)... ......aJtlt._ 
Solubility In Water.. $light 

Grllcle-D: Combustible riquid 
Electrlcal Group-C 

FIRE & EXPLOSION HAZARD DATA 

General-Toxic oxides of nitrogen may form in fire. Moderate lire hazard. Decomposes when &ubJecied to high 
temperature. 

103 
LEL=2.6% UEL-unavailable 
802 
Alcohol foam, water spray, CO.., dry chemical, foam 

Flub Point ("F) ... 
FlamlQJ»e Limits .. 
Autoignition Temp. ("F) .. 
Extinp.isbhlg Alffltll .. 
Special Fire Procedures .. Water protective clothing and self-contained breathing apparatus. 

Health Hazard Ratinp 
1,1, 1 

HEALTH HAZARD DATA 
Odor Threshold (ppm) ,oo· PEL/TWA (ppm) 

10 
nv.rrwA (ppm) 

10 

General-Suspected carcinogen. Slight irritation lrom liquid contact with skin and eyes. Vapor inhalation is 
irritating to respira!Of')' tract with moderate systemic effect. 

Symptoms-Headache, dizziness, nausea, vomiting, diarrhea. 

Short Expo11ure Toleruce-500-1000 ppm for up to one hour. 

E1.po1w-e Procedurem-ln case of pulmonary symptoms or cyanosis, remove work8fS lrom contaminated area at 
once; place in bed, rest, use oxygen, if respiratory distress is present, and obtain medical attention. 

*NOTE: Detectable odor is greater than the TLV. Exposure lo potentially dangerous vapor concentrations can 
occur before the vapor is detected by smelt. 

REACTIVITY DATA 
Stability-Stable under normal conditions. Oeccmposes when subjected to high temperatures. Rapid heating to 

high temperatures may cause an explosion. 

Compatibillty-M1terial: Copper and its alloys, wet mild steel, and lead and its pigments are incompatible. 

Cargo: Group 42 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear neoprene gloves, plastic protective apron or coat and seff.contained breathing apparatus. 

Provide good ventilation. Secure ignition sources. tf possible, cover with soda ash and mix and spray with water. 
Scoop up. Wash site with soap solution. 

If • .pl( occun, call the National llapon1e Ce■ter, 800-424-8802, 

Rea1rks: t Unavailable 
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o-NITROTOLUENE 
Synonyms- 2-Methy! nitrobenzene: 2-Nitrotoluene; 

Orthonitrotoluene: o-Nitrotoluol: Toluene, orthonitro-

Fonnul11-C,H,NO, 

Appearance•Odor-01ly light yellow liquid; bitter almond 
odo, 

Speeiflc Gra.-lty-1.16 

Chemical Famlly-

United Nations Number ... 

CHRIS Code 

Boilln& Point .. 

Freezing Point .. 

____m·c 
___ ·c 
~-c 

·c 
Vapor Preuure lOT (68"F) (mmHg) .. 
Reid Vapor Presaure (p111a) ... 

---1§§L 

-1!IL 

____i.o,,_ 
---2.QL 
__flL Pollution Cate1ory-USEPA _Q__ IMO _______Q.__ 

Applicable Bulk Reg. 46 CFR Subchapter ..... ___Q__ 

Vapor Pressure 46"C (1t5•F) (psia) .. 
Vapor Deaaity (Air = 1.0). 
Solubility in Water .. Negligible 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-D 

Gener.a-Low hazard to heat or open flame; combusbble, poisonous gases may be released in fire. 

f1uh Point ("F) . 223 (cc) 
Flammable Limits. LEL=2.2% UEL-unavailable 
AutoiKDlt:ion Temp. ("F). Unavailable 
Extin1JUi!hin11 Agents Water fog, CO., dry chemical 
Sp«ial Fire Procedure!l .. Wear goggles, self-contained breathing apparatus, rubber gloves. Cool 

exposed tanks with water spray 

HEALTH HAZARD DATA 
Health Hu.ard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLVITWA (ppm) 

3, 2, 3 3 2/Skin 2/Skin 
General-Toxic by ingestion, inhalation or absorption through skin. 

Symptoms-Headache, dizziness. difficult breathing, nausea, vomiting, convulsions, irritability 
1rntated 

5km becomes 

%<irt ~,xposure T<ilerance-200 ppm for 30 minutes. 

Exposure Procedure!l-Remove victim from source of exposure and give rest. If breathing stops give artificial 
resp1ratIon. Remove contaminated clothing and shoes; flush affected areas with water. Call a physician. 

REACTIVITY DATA 
Stahillty-Slable Reacts wrth sufluric acid. oxidizers. 

Compatibility-Material: Usual materials of construction are suitable 

Clll'go: Grnup 42 of compatIbI1ity chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, sell-contained bfeath1ng apparatus, buty! rubber gloves. Avoid absOl"ption through 

the skin 

If • spill occ11n, call the National Rellponse C.enter, 800-424-8801. 

Remark.I: These data are for the ortho form; the para and meta forms of N1trotoluene may differ somewhat in 
specil1c physical properties. 

• Vapor Pressure: 1 mmHg at so·c 
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NONANE 
S)'JIOIIYfflS-1-Nonane; n-Nonane Un.lted Natlom Number ... ---- ....1ll2lL 

CHRIS Code .. 

Boillll& Pm-t .. __lii'C __JQQ'F 
'C 'F AppellnllCe-(}do-Colorless liquid; gasoline-like odor 

Spedflc GraTity-0.72 
Freez1D1 Point... -54"C -85"F ___ ·c ___ ., 

C1temkal FamHy-Saturated aliphatic hydrocarbon 

Pollllt:1oa Cateac,ry-USEPA ___ IMO _____c:_ 

VapoT Preaun: lO"C (61"F) <-HaJ ......... ----1.Q._ 
Reid VllpOI' '"'-"re (plia)O.---- __Q,L_ 
VllpO!' PnNure 46"C (115"F) (pl1a) ...........• ____Q.!_ 

A,plk:alt), Blllk Rea- 46 CPR S•bdaapteT ........ ....ll....Q_ 
Vapor Dem.tty (Air = 1.0 ____!.!1.._ 
SolubWty DI Water.. . NIPlkibft 

FIRE & EXPLOSION HAZARD DATA 
Gnde-D: Combustible liquid 
Electrtad Grolap-D 

Ge.ral--Moderate fife hazard when exposed to heat or flame. 

F1uh Point ('F) .. 86 (cc) 
ma-ble u.u. ... 0.74 to 2.9% 
Airtoipltlon Tea,. ("F) .. 545 
Extlnpidlina Apnb ... Ory chemical, foam, CO, 
s,eetalFlttProeedlara .. 

ineffective on fire. 
Tanke exposed to fire shOuld be kept cool with a water spray. Water may be 

HEALTH HAZARD DATA 
Health Hu.ud Ratinp Odor 'I'lireuold (ppm) PEL/'IW A (,PIii) UV/TWA(nm) 

o, o, 0 Unavailable 200 200 
General-Low toxicity; irritant, narcotic in high concentrations. 

Symptotm-lrritalion of respiratory tract. Narcotic in hiQh concentrations. 

Sltort Expo111u Tolerance-Unavailable 

EKpo11un Procedu-Remove vietim to fresh air. Apply artifleial respiration If breathing stops. Get medical 
attention. 

REACTIVITY DATA 
Sul,Wty-Stable. 

CompatlbWty-Malerlal: Compatible with most materials of construction. 

Carte: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Have all-purpose canister mask available. Secure ignition sources. 

R..wb: • Pollution category C oil-Ilka, 33 CFR 151.49. 
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1-NONENE 
Synonylllll- n-Heptylethylene·, 1-Nonylene 

Fonnula-CH,(CH,).CH=CH, 

Appeanmce-Odor---Cotorless liquid with a pungent 
hydrocart,on odor 

Specifk GraYlty-0.73 

United Nations Number .... 

CHRIS Code .. 

BoUin1 Point .. 

Freezin1 Point .. 

JiliL 

___lil"C -------Zi:z"F 
'C 'F 

-e2·c -115·F 
'C ___ 'F 

Cbemk:al FIUlllly-Olelin 
Vapor Preaure l0"C (68'F) (mmH&) .. ~ 
Reid Vapor Preallf'e (pliaJ... ......2.Z1..._ 

Pollution Catqllf')'-USEPA --- IMO _____a___ 
Vapor Pre.lure 46"C ms•F) {psla).. ~ 
Vapor Den1lty (Alr = 1.0). ......................... _4..3.,_ 

Appllcllble B1dlr. Rea,. 46 CFR Subcb.apter ....... ____Q,_Q_ Solubility in Water.. Negljgjblfl 

Gnde-D: Combustible liquid 
Electrical Group-0 

FIRE & EXPWSION HAZARD DATA 

General-Moderate lire hazard when exposed to heat or flame. 

85 
0.7 to 3.9% 
Unavailable 
Confined space-dry powder, CO.. Open area-foam. 

Flub Point CF) .. 
Flammable Limits . 
AutollP'itlon Temp. CF>. 
EJ;tiquishing A,ents .. 
Special Fire Proceduret . Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
HeaJtb Hazard Ratings 

1, 1, 0 
Odor lbnl.bold (ppm) 

Unavailable 

Genel'll-Low tO)ricity. Effects similar to gasoline and kerosene. 

PEL/lWA (ppm) 
Unavailable 

TLV/TWA (ppm) 

Unavailable 

Symptoms-High vapor concentration irritates eyes and respiratory tract; acts as an anesthetic. 

Short E:rp0sure Tolerance-Unavailable 

Exposure Procedurecs-11 ingested do NOT induce vomiting. Vapor-remove victim to fresh a·1r, if breathing stops, 
apply artil1c1al resp1rat1on. Skin or eye contact-remove contaminated clothing and gently flush affected 
areas with water lor 15 minutes. Get medlcal advtee or attention 

REACTIVITY DATA 
Stability-Stable. 

Compatibility-Materials: Mild steel is suitable; may soften some rubbers, paints, or plastics. 

Cargo: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

Ir a •!NII uccun, ea.II the National Reapoqe Cellter, IIOOU4 8802, 

Remarb: :t Unassigned 
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NONYL PHENOL 
Synonyms- No common synonyms. 

FormuJ■-C,;H,OHC,H,11 

Appeuanee-Odof-Clear, straw.colored syrupy liQuid; 
phenolic odor, like disinfectant 

Specific GrHlty---0.94 

Chemical Family-Phenol 

Pollution C■te1ory-USEPA --- IMO _.A_ 
Applicable Bulk Rea, 4fi CFR Subcbapter ....... -12...Q_ 

United N■tiOIUI Number .... -----'--

CHRISC-Ode .. --1iliL 

Bolling Point.. ~-c -----2ZS:'F 
'C 'F 

FrttZing Point.. -2Q'C -4'F ·c ___ ., 
Vapor Preuure :ZO'C (68'F) (mmHa) •. ___Lmt_ 
Rekl Vapor Preuure (plja)... ---L.mL.... 
Vapor Preuure 46'C (115'F) (psla).. ____Lm¥_ 
Vapor Dentity (Air = 1.0) ......................... ~ 
Solubility In Wates'.. NftQUqibfft 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
EJectrieal Group--0 

General-Slight hazard, when exposed to heat 01' flame. 

Fluh Point ('F) .. 300 
Ftammable Limitlil .. LEL=1 % UEL-unavailable 
AutCNpjdon Temp. ('F) .. Unavailable 
Extinguj1bJn11 Apnts .. CO,;, dry chemical, alcohol foam, water fog 
Special Fire ProcedUJ'el ... Water or foam may cause frothing. Firefighting parties should be provided with 

full body and respiratory protection. 

HEALTH HAZARD DATA 
Health Hazard R1tlnp Odor Thrnhold (ppm) PEL/TWA (ppm) TLV;TWA (ppm) 

1, 2, 1 Unavailable Unavailable Unavailable 
GeneraJ-Liquid irritating to skin and eyes. 

Symptoms-Skin contact may cause burns and blisters. 

Short Expo1111re Tolerance-Breathing the vapors in a state approaching saturation in room air was not fatal lo 
animals nor was a 4-hour exposure to mists, generated from the chemical heated to 170"C. Eight hours 
exposure to the mist killed 2 of 6 animals. 

EJ:ponre Proced111"fl-Remove victim to fresh air; ii breathing stops, apply artiftcial respiration. Skin or eye 
contact-immediately flush affected areas gently with water !Of 15 minutes. Remove contaminated clothing. 
Get medical attention. 

REACilVITY DATA 
Stahllity-Stable. 

Compatiblllty-M1terial: Should be stored in stainless steel. Nonyl phenol picks up iron in plain steel. Copper 
and its alloys promote color formation. 

Cargo: Group 21 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact with 

liquid. 

If• .,UI occun, c.11 the National Reapoaae Ceater, 800-424-8802. 

Relllll"b: + Unassigned 
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NONYL PHENOL SULFIDE 
Synonyms- No common synonyms 

Formula-Mixture 

Appearance-Odor-Dark brown liquid with mild 
petroleum odor 

Specific Gravlty-0.97 

Chemie1I Family-Petroleum oils 

Pollution CateJ10ry-USEPA ___ IMO _____j/___ 

United Nations Number .. 

CHRIS Code .. 

Bolling Point.. 

Free.zing Point 

~ ·c 
·c 

-12"C 
·c 

Vapor Pressure lO"C (68'F) (mmHg) .. 
Reid Vapor Pressure (psia) ... 

__L_ 

_!jf'L 

____§QQ"F ___ ., 
-------1.Q"F ___ ., 
..'Ll.ow.. 
..'Ll.ow.. 
..'Ll.ow.. 
__Nf_ 

Applicable Bulk Reg. 46 CFR Su~hapter. . .. _____Q__ 

Vapor Pressure 46"C (115'F) (psia) .. 
Vapor Deuity (Air = 1.6) .. 
Solubillty In Water. Negligible 

Grade-E· Combustible liquid 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate lire hazard when exposed to high temperatures. Combustion produces some sulfur dioxide 
and carbon monoxide. Above 140"F, hydrogen sulfide, a poisonous gas is g,Ven off. 

flash Point ("F) .......................... greater than 200 (cc) 
Flammable Limits. Unavailable 
Autoignition Temp. ("F). Unavailable 
Extinguishin111 Agents. Carbon dioxide, dry chemicals, water spray or foam. 
Special Fire Procedures .. High temperatures create toxic fumes. Keep tanks cool with water spray. 

Firelighters should have sell-contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Health Haz.ard Rating<, Odor Threshold (ppm) PEL/lWA (ppm) TLV/IWA {ppm) 

Unavailable Unavailable Unavailable Unavailable 

General-Negligible ellects from inhalation, ingestion or skin absorption. Persons hypersensitive to amine 
dern1at1ves should avoid all exposure. 

Symptllms-M1ld skin irritation and reddening ol sktn will occur alter prolonged contact with skin. 

Short 1-:xp,osure Tolerance-No cumulative toxic or sensitization effect results from repeated exposure. 

Expll\ure Proa,dures-Skin-wash affected area with water. Eyes-flood eyes with cop10us amounts of water. 
Vapor-no particular hazard at room temperature. but toxicity increases with increase in temperature. lf 
exposed to odorous fumes, get medical help 

REACTIVITY DATA 
Stability-Avoid high temperatures (140"F) and prolonged or repeated heating since one component will 

decompose and give off poisonous hydrogen sulfide 

Compatibility-Material: Has no corrosive or destructive effects on steel, wood or cloth. May soften natural 
rubber and some paints 

Cargo: Group 33 of compatIbilIty chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and sell-contained breathing apparatus. Avoid contact with liquid. Secure 

igmtion source. 

If a spill o«urs, call the National Response Center, 800-424-8802. 

Remarks: This series of products contains about 50% lubncabng oils. The remaImng compounds, whtch include 
nonyl phenol sulfide at concentrations ol less than 6%. are oxidation inhibitors or detergent additives. 

# No Determination 
'I' Unassigned 
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lso-OCTYL ALCOHOL 
S,-)'lllll-Alcohol C-8; Oimathyl-t-hexanol; 

lsooctanol: lsooctyl alcohOI: 6-Methyl· 1-
heptanol; Octanol; iso-Octanol; Oxooctyl ~-, United Natlmq Nmnber----- ____;___ 

CHRIS Cod, ________ __JQA_ 

&Nlbaa Point---- --1Z1 "C ____aa•F 
Ai,,earuce-Odor-Clear liquid; mild odor 

Spedllc Gnrity-0.83 

•c "F 

- Pofa~--- ----=iii§•c -=m•F 
___ ·c ---·• 

a...tcal FUUly-Alcohot 
Vapor Pre.are lO"C (61'F) C-11&) Ja.... 
Rdd Va,or Prwuto (PM) .......Q.Q2._ 

PolhatkNI Calqoey-USEPA·--- IMO-__.c._ 
AppHep1e Blllk Rea- 46 CFR S11bclaapter ........ ----t2.JL 

Vapor Pre.are 46'C (115"F) c,.a). _1W2L._ 
Vapor De-.lty (Mr = 1.0) ~ 
SolaldUty Ill Water____ N II It 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid -G-
Geaeral-Moderate fwe hazard if exposed to heat or flame. 

Fbdi POOlt ("F)..... 180 
Ji1uialble Limits... . ......... 0.9 to 5.7% 
Alltofpltioll T-p. ("F) .. 530 
Extlap(IMq Aam, ... ____ Confined area----00.. dry Chemical. Open-foam. 

S,edal Fire Proeedarell .. Use water to cool fire exposed tanks. 

HEALTH HAZARD DATA 
Health Huanl Ratillp 

0, o, 1 
Odo!- Tlll'altold (Nm) PEL/I'W A (ppa) 

Unavailable SO/Skin 

Geaeral.-Low toxieity; Irritation of skin and mucous membranes. 

Sym,toat-Jrrttates akin and eyes. 

St.art ExPNUft Toleruee-UnavaHable 

TLV/TWA(ppm) 
50/&ln 

Ex,-ue Proeeclars-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA --·· a.,.t&MlltJ-MaterW: Usual materials of construction are suitable. 

Carao: Group 20 of compatlbHity Chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear l\tiber gloves, faoe shield, protective clothing. Have all.purpose canister mask avaNable. Avoid contact 

with llquid. Secure ignition aourcea. 

H • apill ocnn, call Ille Natlaul ...... Cenr, 800-13t 1163 

Rmaarb: :j: Unualgned 
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OLEUM 
(20 lo 66% SO.) 

Synonyms- Fuming sulfuric acid; Sulfuric acid, fuming United N1don1 Number ... 

CHRIS Code .. 

....lJlilL 

___QlJL_ 

FormuJ1-H1SO,•SO, 

Appean,nce-Odor-Colorless, oily liquid; sharp, 
Bolling Point .. ... .Qin:CUlllil!2BJ.. "C ___ "F 

'C "F 
penetrating odor Freezin1 Point' ..................... ~4 PO ue·c ~·F 

Specific Grarity-1.88 to 1.98 "C ___ "F 

Chemical Family-Inorganic acid 
Vapor Pressure lG"C (68"F) (nunH&) .. ----lmL_ 
Reid Vapor Presaure (p1la)... ___..I.QW_ 

Pollution Cllte&OQ-USEPA ___ IMO _____Q__ 
Vapor Preuure 46"C (llS"F) {pd&).. _L2L_ 
Vapor Demlty (Air = l.&)... . ......... _in_ 

Appllc:able Bulk Reg. 46 CFR Subcb1pter. ~ Solubility In Water.. Comoltla 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as a corrosive liquid. 
Electrical Group-B (based upon possible hydrogen gas (H,) generation should a leak or spill occur) 

General-Oleum will not burn. It will react with many metals, givir,g off hydrogen gas which is highly flammable. 
If hydrogen is trapped in confined spaces it can lorm an explosive mixture with air. See data sheet for 
hydrogen. May cause fire on contact with combustibles. 

Flub PoUlt c•F).. Non-flammable 
F1ammable Limits.. Non-flammable 
Autolpltion Temp. ("F).. Non-flammable 
Ei:tlnplnlng Agents. Not applicable 
Special Fh'e Procedure... DO NOT USE WATER to put out a fire if the water can get into oleum. If fire 

is next to an oleum tank, wear respiratory protection against fumes. Wear full protective clothing. 

HEALTH HAZARD DATA 
Health Hazard Ratings 

4, 4, 3 
Odor Threshold (ppm) 

1 mg/m• 

General-Vapor extremely irritating. Liquid causes severe burns. 

PEL/TWA (ppm) 
1 mg/m• 

Symptoms-Severe respiratory irritation. Skin bums will result from contact with the liquid. 

TL V /TWA (pjND) 
1 mgtm• 

Short Ei:posure Tolerance-5 ppm can be tolerated for 5 minutes without permanent damage. Individual 
sensitivity varies from unpleasant to unbearable from 0.2 to 20 ppm. 

Ei:posure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 mirn.1tes. Get 
medical attention as soon as possible. 

REACTIVITY DATA 
Stability-Reacts violently with water, producing a great deal of heat 

CompatihUlty-Oleum reacts vigorously with many metals releasing hydrogen. Extremely hazardous in the 
presence ol many materials. Oleum destroys many plastics and rubbers after brief contact Glass and 
Teflon, however, are completely compatible 

Cargo: Unassigned in compatability chart. Compatibility assistance available from 
G-MTH-1 {202-267-1577). See Appendi:w: I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubb8f gloves, self-contained breathing apparatus, protective clothing. Have body shield available. 

Cover contaminated surface and spill with sodium bicarbonate or a soda-ash-slaked lime mixture (50-50). Do not 
scoop up until neutralization is completed. 

If a -,ill occurs, can the National Response Center, 800-424-8802, 

Remarb: • The freezing point for 20% SO. is about 25"F. It rises with SO, concentration to about 95•F at 
45%, then falls off to about 30"F at 66%. 
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OLIVE OIL 
Synonyms- Sweet oll United N1tio1111 Number ... _j__ 

CHRIS Code .. 

Formula-Mixture including oleic, palmitic and linoleic 
acids BoUlq PoJat.. ....Y...J::ijgb'C ___ •F 

'C "F Appearaace-<Hor-Pale yellow or greenish-yellow liquid; 
slight characteristic odor. 

Speclnc Gn,lty-0.91 to 0.92 
Freezing Point... _____j'C ==•F 

·c ___ "F 

Chemical Family-Esters 
Vllfllr Prelluire lO"C (68"F) (mmffa) .. .....2Jl:i.... 
Rehl Vllfllr Preaure (pm) .......................... ----2..1..._ 

Pollution Cateaory-USEPA ___ IMO ___c__ Vapor Preaure 46"C (ll5"F) (plla)... -2JL 

Applicable Bulk Rq. 46 CFR Sllbdiapter ....... _.Q__ 
V"fOl' Demlty (Air = 1.0) .......................... -..blf._ 
SelubWty In Water---- NIPl!Eihlft 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Elec:trical Group-□ 

Genenil-Sllght fire hazard when exposed to heat or llama. 

Flub Point ("F) .. "' Flammable Umltll .. Unavailable 
Autoipa(tlon Temp, ("F) .. 650 -
ExtlllpbWq: Aaents ... Dry chemical, loam or carbon dioxide. 
Special Fire Procedu~ .. Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Hazard Ratinp Odor Thttshold (Pf]ll) PEL/IWA(ppm) 

o, o, 0 Unavailable Not pertinent 
General-Not harmful 

Sympt-None 

Sliort Expo11ure Tolerance-Non.toxic 

Expo11un ProeedUTN-Non--toxic. Wash ll'loroughly with soap and water. 

REACTIVITY DATA 
Stability-Stable. 

CompattblUty-MMerial: Usual materials of construction are suitable. 

Carao: Group 34 of compatibility chart. 

Re.w-U: t Unavailable 
t Unassigned 

SPILL OR LEAK PROCEDURE 

If a .,W ocam, call dte Natloaal Rel)Nllllt Center, 800-424-8802. 
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TLV/TWA (ffm) 
Not pertinent 



(NOTE: Thia cargo Is currently not permitted to be shipped In bulk In U.S. waters) 

S,-)'1111- Liquid oxygen; LOX 

Formllla--0. 

OXYGEN (liquefied) 
Unlte4 Natlollfl Number .. compressed 

refrigerated 

CHRIS Code .. 

~ 
-1J!ZL 

-=----
Bollln1 Point .. 

Freezin1 Point .. 

~•c ----=2iZ'F 
'C "F Appearuce-Odor-Light-blue liquid; odorless 

Speellle Gn"flty-1.14 (at bp) 
-227'C -37§"F ___ •c ___ .F 

Chemical FamUy-

Polllltlon Catqory-USEPA ___ IMO __gu__ 
A.,Ucahle Balk Reg. 46 CFR Subcbapter ...... __ _ 

Vapor Pnum-e lfl'C (68"Fl (mmHI) .. 
Rew! Vapot Preaure (paia) ... 
Vapor Preaure 46"C (115"Fl (paia) .. 
Vapor DemJty (Air = 1.0) ..... 
Solubility In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-Liquefied Compressed Gas (LOO). Classified as nonflammable. 
Electrical Group-Not applicable 

.Y...tlioh. 

.Y...tlioh. 
--'l..J:!igjJ_ 
_u_ 

45% 

General-Oxygen does not bum but supports combustion vigorously. A combustible material onto which LOX 
has spilled will burst into flame or eKptode if exposed to a spark source. 

Flub POUlt ("Fl .. Non-flammable, but supports combustion. 
Flammule Limits .. Non-flammable 
Autoiplt&on Temp. ("Fl .. Non-flammable 
Ext111pil.bl111 Agent& .. Use media suitable for substance which is burning. 
Spedal. F1Te Proeed!IJ'ff .. If the insulation fails on a LOX tank eKposed to fire, the tank will explode. 

Evacute firefighters to a sale distance and have them take cover. 

HEALTH HAZARD DATA 
Health Hazanl Ratinp Odor Tbrabold (ppm) PEL/fWA (ppm) nvnwA<ppmJ 

Unavailable None Unavailable Unavailable 
General-No hazard !Of gas. Liquid can cause severe "bums" and tissue damage on contact with skin. 

Sy•ptoma-Skin contact with liquid will freeze tissue. 

Short EJ:posure Tolenmce-Unavailable 

EJ:posure Procedulfl-11 the liquid has spilled onto the skin, points of contact may be frostbitten; handle gently 
and p,otect from mechanical damage. 00 NOT RUB. Get medical attention without dalay. AVOID SPAAKS 
AND OPEN FLAME. 

REACTIVITY DATA 
StabiUty-LOX will flash into vapor at temperatures above - tB0'F. If unconfined, the vapor will occupy about 

860 limes the volume of the liquid. II confined, a sudden and large pressure increase will result. 

Compatlblllty-M■terlal: LOX causes all comblJStible materials to bum vigOfously. 
to ignite such a mhcture. 

A spark is not always needed 

Carao: Unassigned in compatability chart. 

SPILL OR LEAK PROCEDURE 
Secure ignition SOIH'C8S, rope off the spill area and call the lire department. Oxygen will quickly boil off. 

Extreme precaution against sparks must be obSef"Yed before re-entering the spill area because, unless the spill 
is in the open with a good breeze blowiog, the area will be OJ<YgEln-rich for a long time. 

H ■ .,W 0CCIII'■• cal] the N■tlonal Re■poa■e Center, II00,-424-88(12. 

Rtmarb: • Not •IIOwecl to be atllpped In bulk. 
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PARAFFIN WAX 
Synony-- Hard wax; Paraffin; Paraffin scale; 

Petroleum wax 
United Natklm Number ... 

CHRIS Code .. ....ML 

Formula-High weight hydrocarbons (for 
example: C,.Hid Bolling Point.. ------=..aIQ"C ...........::::•F 

"C 'F Appearuce-Odor-White to yellow translucent 
practically odorless, solid 

Spedftc Gra-,lty-0.80 to 0.88 
Freuln1 Point.. 42-SO'C 10§-14Q"F ___ ·c ___ ., 

Chemical Family-Saturated hydrocarbon 
Vapor Preaure lO'C (68"F) (mmHR) .. ...Y...J.a. 
Rdd Vapor Prtaare ((lllll)... ...Y..J.a 

PoU■tlon C.tqory-USEPA ___ IMO ___ill_ 
Vapor Pnu1tre 46'C (115"F) (plia)..... ...Y.....LmL 
Vapor I>mi.lty (Alr = I.OJ.. _____NL 

Appllc.ble 811lk Rea. 46 CFR Subcbaplff .. . ... -----'L_ Solubillly In Water.. NegJlgibl@ 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible 
Electr:lcal Group-D 

General-Slight fire hazard if subjected to heat or flame. 

F1uh Point l"Fl. 
Flam-bie Umffs ____ _ 

380 to 465 
Unavailable 
473 Autolpldon Teap. ("F) .. 

Extiquialng Ai,atts .. 
Special Flre Procedul'ell .. 

Coofined area-CO,, dry chemical pen area-foam, water spray. 
Water or foam may cause frothing. 

HEALTH HAZARD DATA 
Health Huard Ratlnp Odor Tlarabold (ppm) PEL/IW A (ppm) 

Unavailable Unavailable 2 mglm' as a fume 

General.-Non-to,cic, but possibiHty of thermal bums from hot liquid. 

Symptomt-Non-to,cic 

Short Ei:poAre Tolerance-Non-toxic 

nv /TWA (ppmJ 
2 mg/m 1 as a fume 

Ei:poaire Proced-Uquid on skin---«1move Will( and contaminated clothing and cool affected areas with 
water. Liquid in eye-flood eyes gently with clean sea or lresh water. Continue washing for at least 15 
minutes. Get medical attention. 

REACTIVITY DATA 
Stalllltty-Stable. 

Compstfblllty-M■terlal: Usual materials ol construction are suitable. 

Carso: Group 31 of compatibHity chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with hot llquid. Wear goggles or face shield, protacllYe clothing for hot llquid. Clean or scrape 

up into containers. 

HI l&NU OCCIIJ'I, call tile Nltloul. A- Cuter, 8004l4 8102. 

Remark■: Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature cargoes. 
+ Unassigned 
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PARALDEHYDE 
Syooay....,_ p-Acetaldehyde; Paracetaldehyde: 

2,4,6-Trimethyl-1,3,5-trioxane: 1,3,5-Trioxane, 
2,4,6-trimethyl-

Form11l■-C,,H110. 

Appeuaace-Odor-Colortess liquid; aromatic odor 

Speclftc Grnlty-0.994 

lllemk:al Famlly-Aldehydes 

Polluti1111 C.tqory-USEPA _.Q__ IMO _.Q__ 

United N1tloR1 N11n1ber ... 

CHRIS Code .. 

Bollfna Point .. 

Fnezlna Point.. 

--12l!'C 
·c 

----1,'C 
___ ·c 

Vapor PreAIU'e zo·c (68'F> tmmH&) .. 
Reid Vapor ~ (pm) ... 

----1.W.... 

....fl1tL 

-=·· 'F ___..., 
___ 'F 

___i___ 
___i___ 
___u_ 
J.aL. 

AppJkable Bulk Rea, iMi CFR S11bcb11pter ....... __o__ 

Vapor Preaure 46"C (115"F) (psla) .. 
V■JIO' l>ellllty (Air = 1.0) .. 
SolubllHy In Water .. SUeht 

FlRE & EXPWSION HAZARD DATA 
Gnde-D: Combustible liquid 
Electrical GrOllp-C 

Genend-Toxic fumes 8f8 given off when heated. Oange,ous when exposed to heat, flame, or oxidizers. 

Flub Point ("F) .. 96 
Flammable Umit. .. LEL= 1.3% UEL-uoavailable 
Autoipltion Temp, ("F) .. 460 
Extinplning Aeenta ... Alcohol foam, C"2 or dry chemical 
Special FIR Procedures . Water may be ineffective on fire. Wear full protective clothing and respiratory 

protection. 

HEALTH HAZARD DATA 
Health Huard Ratings Odornl"elbold(ppm) PEL/IWA (ppm) lLV/I'WA (ppm) 

1, 1, 2 Unavailable Unavailable UnavaMable 
General-Vapor harmful if inhaled. 

Symptoms-Irritation, headache, bronchitis, inco0<dination, drowsiness, digestive disturbance. Can cause serious 
eye m1ury 

Short faposure Tolerance-4000 ppm fatal to 3 ol 6 rats in hours. The lowest toxic dose for humans is 14 
mg/kg. 

Exposure Procedures-Remove from exposure: give artificial respiration or oxygen If needed. Flush eyes with 
water for 15 minutes, wash skin with soap and water. Remove contaminated clothing and shoes. 

REACTIVITY DATA 
Stability-Dangerous when exposed to heat or flame. can react vigorously with oxidizing materials. 

Compat1blllty-M1terial.: Usual materials of construction are suitable. 

Carso: Group 19 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, goggles and self-contained breathing apparatus. Avoid contact with "quid. Secure 

ignition sources. 

If 1 1pW ocnrs, Clll die Nltloaal Reapow Centff, ~24 1181. 

Remub: t Unavailable 
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PEANUT OIL 
Synoa,..._ Arachis oil; Earthnut oil: Groundnut oil; 

Katchung oil 

Formu.la-Mixture 

United Nitto• NP1ber ... 

CHRIS Code •. 

___L__ 

___QfJL 

BoHlna; Polnt ... ....Y....tilsi)'C __ 'F 
,\ppeanmce-Odor-Yallow to greenish-yellOw liquid with 

a peanut-like odor 
Spedfk: GravHy-0.92 

"C "F 
Freeziq PcNat... ______J"C ~•F 

___ 'C ___ 'F 

C'llem6cal Fandly-Ester 
Vapor~ :ZO'C (61"FJ (-Ha).. .....lJlL.. 
Rad Vapor Prt:1111N1 (paa), _____ __jJJ__ 

PolluUon CateawJ-USEPA ___ IMO ___j)_ 

Applicable Bulk Rea- 46 CFR S11bclaapter ....... _Q__ 

Vapor Prf:IIIINI 46"C (115'F) (pm)... .....QJ.i_ 
Vapor DemUy (Afr "" 1.0,,__ __ ---:c: _!jf_ 
Sol■billt:J" la Water_____ NteOelhla 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-D 

GelM!ral-SHght fire hazard if exposed to heal and flame. 

Flah Point ('F) .. 
Flammable Undb .. 
Aalolpidoa Temp. ('Fl .. 
Eitlquillwl1Aa-u, ___ _ 

540 
Unavailable 
833 
Dry chemical, loam, or carbon dioxide 

Spedal Fire Proeedvel .. Water may be ineffective on fire. Cool e,cpoaed containers with water. 

Healtll 11-.1 Ratlnp 
Una,ailable 

General-Not harmful 

s,,.,...__None 

HEALTH HAZARD DATA 
Odor Threuold <pp.) PEL/l'W A (ppm) 

Unavailable Not pertinent 

Sbort Eiposure Toleraace-Not harmful 

Eir.,-ire Proeedllf'N-Non-toxic. Wash thoroughly with soap and water. 

REACilVITY DATA 
StabWty-Stable. 

Com.)llltll,Wty-Matmal: Usual materials of construction are suitable. 

Carao; Group 34 of compatlbillty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. Avoid contact with hot llquld. 

If• apU1 oa:vn, call Ille Natloul R-,ow Center, 1G0424 II02. 
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PENTACHLOROETHANE 
S)>Hn)'IQ- Ethane, pentachloride; Ethane, 

pentachloro-; Pentalin 

Fonaul■-CHChCCb 

Appearance-Odor-Liquid with sweetish chloroform-like 
odo, 

Spedftc Gt-Hlty-1.67 

U■lted N1doiq Number ... 

CHRIS Code .. 

BoHlna; Point .. 

FtwziqPolnt .. 

---1.a!llL 

--1§2"C ~·F ___ ·c ___ ., 
-=.Ze"C ---=.21:!"F ___ ·c ___ ., 

Chemical FamUy-Halogenated hydrocarbon 
Vapor Premire zo•c (61"FJ (mmHI) .. ----;--
Reid Vapor .._re (rm~••~)___ ~ 

Poll■tlon Cateaory-USEPA ___A,__ IMO ___a____ 
Vapor ~ "6"C (115"F) (plla).. ---1__ 
Vapor Deaslty (Air = 1.0)... -1.Q__ 

Appllcable BuJk Rea. 46 CFR Subdiapter ........ ____Q_ Sol■ldlity In Water .. ------ _ __jlonoajaYl!IOlll@L_ 

Grade-Non-flammable 
EJKtrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Dangerous when heated to decomposition; dehaloganation will prOduce spontaneously exploslve 
chl0foacety1enes. 

Fbqb Point r FL 
Flammable Umlts .. 
AutoJpltion Temp, ("F) .. 

EJ1tinpi1hl111 ApntlJ .. 
Special Fin Procedua . 

Health Huard Ratings 
Unavailable 

Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 

HEALTH HAZARD DATA 
Odor 1breuold (ppm) PEL/IWA {ppi) 

Unavailable Unavailable 

General-Highly narcotic. Eye and upper respiratory tract irritant. 

llV/"IWA{pfm) 
Unavailable 

Symptoms-Has been indicated as being more narcotic than chloroform. Exposure lo this material may cause 
l'l1ury to liver, lungs and kidneys. Has alcohol irritaf1ng affect on eyes and upper respiratory tract. 

Short Exposure Tolenuace--Lethal oral dose of 1.75 g/kg of body weight in dogs. 

Expo1111re Proced11~Vapor-remove vicflm to fresh air and administer artificial respiration If necessary. 
Skin-flush affected areas with water. Eyes-flush with water for 15 minutes. In all cases call a doctor. 

REACTIVITY DATA 
Stability-Stable. 

CompatlbUity-M.terlal: Usual materials of construction are satisfactory. 

Carao: Gr0up 36 of compaliblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus and protective clothing. Secure all Ignition sources. 

If a Ifill oman, call the National Rea,ow Cater, II00-124 IIOJ, 

Remark.I: • Vapor Pressure·. 3.4 mmHg at 25•c. 
t Unavailable 
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1 3-PENTADIENE 
s,,-,,__ alpha-Methylblvlnyl; cia-Pantadlene-1 ,3; 

trans-Pentadiena-1,3; 1-Methylbutadlene; Plperylene 
United Nadoal N11111ber ______ -1..... 

CHRIS Code .. 

------Foniula-CHi=CHCH=CHCHt 

A~lor1ess liquid; faint odor. 

Spedflc GraTfty-0.88 

BoillaaPolnt ____ ~•c --1.Q§"F 
'C 'F 

Freeana Point... -88'C -l?§"F 
___ ·c ---·• 

a..deal Faally-Oleflns 
Vapor Preaare lO"C (68"F) <mmHa> ___a§_ 
ReW Vapor Pre.iare (pl1a) ...JU_ 

Pollutloll Cdeaorf-USEP A ____a____ IMO -----k....... 
Appllealde 11111k R ... 46 CPR S.bdlaptw ....... __Q_ 

Va,or PNN1lft 46'C {115"F) (pita) -1.LQL 
VllpOr Dellllty (Air= l.G•~---~· ~ 
Sol11blllty la Water IOIQfybft 

Grade-El: Flammable liquid 

"""""""'"-0 

FIRE & EXPLOSION HAZARD DATA 

Gnenil-Hlghly flammable, dangerous fire risk. 

,._ Put ('F).. -20 
~ IJmHs... 1.5 to 8.0% 
A11lolpltioa T-,, ("F) .• Unavailable 
Edi .. 11i1Jdaa Aae,te Foam, dry Chemical, CO. 
Special Fire Proc:earea.. Water may be ineffective on fire but may be used to cool tanks. Vapor may 

accumulate In an enclosed area presenting an explosion hazard. Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Healtli Huard RaUap Odor nr.holcl (ppm) PEL/'IW A (ppm) nvrrwA (ppm> 

2, 1, 3 UnavaHable Unavailable UnavaMable 
Genend-Modarate hazard for vapors, slight 10< liquid contact, and acute for ingestion. 

S)'lllptolu-Dizzlness, headache. Irritates ayes, nose and upper respiratory passages. 

Sbort Ex,aare Tolenmce-Unavailable 

Exponre Proeedara-Aemove victim to fresh air. Give artlficial respiration or oxygen as necessary. Eyes-flush 
with water for at least 15 minutes. Remove contaminated clothing Immediately. 

REACTIVITY DATA 
StabHltJ-Polymerization may occur. Must contain inhibitor. Reacts with oxidizers viOlantly. 

eo.,.tn,illty-Materlal: Dissolves rubber and paint Stainless steel, aluminum, lined steel and carbon steel are ........ 
Carao: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Stop dlacharge It pouible. Evacuate areL Secure Ignition 80IJl"088. Stay upwind and use water spray to knock 

down vapors. Wur self-contained breathing apparatus, rubber gloves and shOes. Do not flush spill Into confined 
spaces where flammable vapors can accumulate. 

H ■ -,Ill ocean, c■ll lhe N■tloul a..,_ c.ter, II00-4J4..III02. 

Remarb: :j: Unaulgned 
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lso-PENTANE 
S,-yma- Ethyl dimethylmethalle; lsoamyl hydride; 

lsopentane; 2-Methylbutane 

Formllla-(CH,}2CHCH,CH, 

Appearace-Odo.--Color1ess, motil, liquid; pleasant -Speclfli: Grarlty-0.62 

ct.ei.lcal Funlly-Saturated hydrocarbons 

Pol111tlon Catetory-USEPA ___ IMO _Q:_ 
Applicable Bidk Rea, 46 CFR Subchapter . . __Q._Q_ 

United Nations Number ... 

CHRIS Code .. 

Boiling Point .. 

free:dna Point.. 

Va)IOI" Pressure 20'C (68"F) (mmH&) .. 
Reid Vapor Pressure (psla) ... 
Vapor Pressure 46'C (llS'F) (psia) ... 
Vapor l>enalty (Air = 1.0) •.. 

SolubUlty ln Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-A: Flammable liquid 
Electrical Group-0 

...1.2§.L 

____lfL_ 

__Jlt'F ___ ., 
~•F ___ ., 
__ilQ_ 
...zL_ 
---2]_ 
...2AL 

Insoluble 

General-Severe explosion hazard in enclosed space in presence of a source of ignition. Electrostatic 
generation likely. Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

Flqb Point ("F) .. - 70 
Flammable Llmlbl .. 1.4 to 7.6% 
Autolpitfon Temp, ("Fl 788 
Extlaplsbln1 AKents Foam, CD:,, dry chemical 
Special Fire Procedure. .. Water may be ineffective on fire. Cool exposed tanks with water. Use water 

spray to "'knock down" vapots. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

0, 0, 1 
Odor ThruhoJd (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
TLV/TWA (ppm) 

Unavailable 

General-Liquid 1rrrtating lo skin and eyes. Inhalation causes slight local irritation. An asphyxiant, also a narcotic 
in high concentrations resulting in diZziness and drowsiness. 

Symptoms-Breathing high concentrations of vapor for some time may cause dizziness, drowsiness. 

Short E,rposure Tolerance-Unavailable 

E,rpo11ure Procedures-Remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or eye 
contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. DangefOIJS reaction possible with oxidizing agents. 

Compatibility-Material: Certain plastics are unsuitable. 

Cargo: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyelhylene gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with liquid Secure ignition soorces. Do not flush spill into confined spaces where flammable vapors can 
accumulate 

If a apill occurs, call the Natloa■ I Reiipoase Center, 800-424-8802, 

Remark■: • Pollution Category Coil-like, 33 CFA 151.49. 
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PENTANE 
Synony- Amyl hydride; Normal pentane; n-Pentane Uidted Nlltlonl N11mller ... ----- _12!IL 

Fo ... •la-CH:i(Ctit)1CH1 

AppNrUce-Odor-Colorless liquid with gasoline-Ilka 
odo, 

Specific Grarity-0.63 

OIRIS Code .. 

BoHlq Point .. 

Freezlna: Point ... 

__era__ 

~-c _____iZ"F 
___ ·c ---·• 
--=.11Q"C ~•F ·c ___ ., 

Cbeatcal Family-Saturated hydrocarbon 
V•por ~ 20"C (68"F) (.amiffa) .. ___jll_ 
Reid Vapor Preaan (,ell)~----~ 

Pollution c.tqory-USEPA·--- IMO-~ 
Vapor Preaan 46"C (115"F) (pda)... --2.1.JL 

Appttable Bulk Rq. .t6 CFR Subdillpter ........ ----'2.JL. 
Va,or Dena1tJ (Afr = 1.0) ~ 
Solublllty Ill Water.. $lightly IP!Yhtt 

FIRE le EXPWSION HAZARD DATA 
Grade-A:Flammab~liquid 
Electrical Grou,-D 

Ge.end-Highly dangerous when exposed to heat or flame. Fllllhback along vapor trail may occur. Vapor may 
explode if ignited in an enclosed area. 

F1uh Point ("F) .. -56 
.......... Umlb 1.4 to 8.5% 
Alltoipltioa Temp, ("P) .• 544 .-
E~Aan,tl ..... Foam, dry chemical, carbon dioxide 
Spedal Fire Proc:edlll'el .. Water may be lneffacttve on fire. Cool exposed tanks with water. Use water 

spray to "knock down" vapot'S. 

HEALTH HAZARD DATA 
Heal.tllffuan!Ratmp """-- PEL/TWA(IIPIII) 11.V/TWA (ppm) 

o, o, 1 10 600 600 
General-Vapors may cause dizziness or difflcolt breathing. Liquid iS harmful If swallowed. 

S,,.,ptoms-Low toxicity. Very high concentration of vapors may cause narcosis. 

Sliort EI,-u-e Tolennee--Unavailable 

Ezpotlll'e Proc:edUJW-Vapor Inhalation-move victim to fresh air. lf breathing stops, adminlSler artlficlal 
respiration. liquid-have victim drink plenty of water or milk. DO NOT INDUCE VOMITING. Call a doctor. 

REACTIVITY DATA 
StslNUty-Stable. Dangerous reaction possible with oxidizing agents. Keep away from heat, sparks, or open 

flame. 

Com,-t(l,i]lty-Material: Mild steel and stainless steel are suitable. Natural rubber will solteo and deteriorate 
rapidly. 

Carp: Group 31 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, face shield, protective dothlng. Have all purpose canister mask available. For gas 

leaks keep vapor concentration below explOSive mixture range. Secure Ignition sources. Do not Hush spill into 
confined spaces where flammable vapors can accumulate. 

If a -II ocan, call die NatloMI. a.,_ C..., 800-Jlt-ll0.2, 

ae..rb: • Ponution Category Coil-like, 33 CFR 151.49. 
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PERCHLOROETHYLENE 
Synony-- Ethane, tetrachloro-; Ethylene tetrachloride; 

Perchlorethylene: Tetrachlorethene; 
Tetrachlorethylene; Tetrachloroethylene 

Form11la-Ci,C = CC11, or C.CI, 

Appearana:-Odor-Color1ess liquid; chlOfOlorm-like odor 

Specific Gnirity-1.62 

United N■tlollll Number ... 

CHRIS Code, 

Bollin& Point .. 

Freezin1 Point .. 

____ill 'C ~•F 
___ 'C ___ 'F 
__:::.2Z'C ----=..§"F 
___ 'C ___ 'F 

Oiemk:1.1 Family-Unsaturated halogenated 
hydrocarbon 

Vapor Pre..un lG'C (68'F) (mmHaJ .. 
Reid V■por ~re (plil) ... ~ 

-1.2L 
PGllution C.tegory-USEPA _____a__ IMO __JL_ 
Applkable S.lk Reg. 46 CFR Subeb1pter ........ ____Q__ 

V■por Pre.Are 46'C (ll!l'F) (pelaJ .. 
Vapof De.tty (Air = 1.0) .. 
Solubility In Water ... 

FIRE & EXPWSION HAZARD DATA 
Grade-Non-flammable 
Electrical Group-NA 

-UL 
Nft91i91hle 

General-Does not burn. The liquid or vapor in contact with a hot surface or a flame can decompose to form 
phosgene, which is highly toxic 

Fluh Point ("F).. None 
Fluimable Llmits . None 
Autolpitlon Temp. ("Fl .... None 
Extinguishing Agentli.. None 
Special Fi~ Procedures. . In case of fire near a perchloroethylene tank, cool the tank with water. Wear 

self.contained breathing apparatus. 

HEALTH HAZARD DATA 
Health Huard Ratings 

1, 1, 2 
Odor Tbretltold (PPJD) 

20 to 40 
PEL/l'WA(ppm) 

25 
nvnwA (ppin) 

50 

General-Suspected carcinogen. Prolonged, excessive, or repeated exposures to the product in any form are 
hazardous. Can defat the skin and may produce dermatitis from frequent daily contact. 

Symptoms-Headache. dizziness, blurred vision, tears, burning of the eyes, irritation of nose and throat. 

Short E•posure Tolerance-200 ppm 

Exposure Procedures-Vapor-remove victim to fresh air; ·11 breathing stops, apply artificial respiration. Skin Of 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention 

REACTIVITY DATA 
StabiUty-Stable up to 258"F; at this temperature the product decomposes and gives off poisonous fumes. 

Compatlhillty-M1terial: Compatible with galvanized iron, black iron or steel 

Car10: Group 36 ol compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing. Avoid contact with liquid. 

If • 'frill occura, call the National Response Center, 800--<t24 8802. 

Remark&: • Vapor Pressure: 15.8 mmHg at 22"C. 
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PETROLATUM 
Syn1111ym,- Paraffin jelly; Petrolatum jelly; Petroleum 

}ally; Vaseline; Yellow petrolatum 

Formul•-Mixture of liquid or semi•liquid aliphatic 
hydrocarbons 

Appearance-Odor-Colorless to amber, oily translucent; 
ooodo< 

Speclflr Gravity-0.82 to 0.85 

C'llemlcaJ Family-Saturated hydrocarbons 

PolluUon C.tqory-USEPA ___ IMO _.llL 

United Nations Number ... 

CHRIS Code .. 

BoUl•11 Point .. 

Fnczin1 Point .. 

Vapor Preuure :zo•c (68"F) {mmHa) .. 
Reid V1por Pre..ure ((Illa) ... 

-1'IL 

~·F 
___ 'F 
~•F 
___ 'F 

L.Llmc 
L.Llmc 
L.Llmc 
___tif_ 

Applicable BuJk Re&, 46 CFR Subcbapter ........ ~ 

Vapor PNMure 46"C (115"F) <i-la) .. 
V-,or Dentfty (Air = 1,0) ... 
Solubility ln Water .. NeaUaible 

Grade-□: Combustible 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Moderate fire hazard when exposed to heat or flame. 

136 
Unavailable 
Unavailable 

~ Point ("Fl .. 
Flammule LlmJtl ... 
Autoipldoa Temp, ("F) .. 

Extilllllitltln& Aaents .. 
Special Fire Procedu~ .. 

Confined area-CO., dry chemical. Open area-water spray, foam. 
Water or foam may cause frothing. 

HEALTH HAZARD DATA 
Healtb Huanl Ratlnp 

Unavailable 
Odor Tlrahold (ppm) 

None 
PEL/IWA(p,-) 

Unavailable 

General-Non-toxic, but possibility of thermal burns from hot liquid. 

Sympt_,_Nox-toxic 

Short Expollll'e Toleranee-Noo-toxic 

UV/IWA (ppm) 
Unavailable 

El:po1J11re Pnicedura-Liquid on skin-remove contaminated clothing and cool affected areas with cold water. 
Liquid in eye-flood eyes gently with clean sea or fresh water. Continua washing for at least 15 minutes. 
Get medical attention. 

REACTIVITY DATA 
Stability-Stable. 

CompadbUlty-Materlal: Usual materials of construction are suitable. 

Cargo! Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquids. Wash away with 

water. Secure ignition sources. 

If a Ifill ocean. call Ute National llapoaM Center, I00-424-880l, 

Remarks: Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature cargoes. 
:j: Unassigned 
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PHENOL 
Synony1119- Benzene, hydroxy-; Carbolic acid; 

Hydroxybenzene; Monohydroxybenzene; 
O,cybenzene; Phenic acid; Phenyl hydroxide; 
Phenylic acid 

Fo.-mul■-C.H0QH 

Appe■rance-CMOJ"-C0lorless-to-pink solid Of thick liquid: 
sweet, disinfectant-like odor (like Lysol) 

Speclfie Gruity-1.07 

United Nation■ Number .. molten 
solid 

CHRIS Code .. 

Bollln1 Point . 

Freezinl Point .... 

-----

Chemical Family-Phenol 
Vapor Pralure 20"C (68"F) (mmH&) .. 
Reid Vapor Preuure {psi■)... .......2.L 

Pollutlot1 Category-USEPA __Q__ IMO ____fL_ 
Vapor Pre.sure 4'"C (IIS'F) <,.la).. _.2.§_ 
Vapor DeuUy (Air = 1.0).. . .................. _j.2i.,_ 

Applicable Bulk Reg. 46 CFR Subcluipter ...... ____Q__ Solublllty In Water.. At l§"C 6 7% 

Gnide-E: Combustible 
ElectrkaJ Group-□ 

FIRE & EXPLOSION HAZARD DATA 

at 66"C, complete 

General-When heated, it emits toxic and irritating fumes. Moderate lire hazard when exposed to heat Of !lame. 

Fluh Point ("F) 185 
Flammable LimiQ.. 1.7 to 8.6% 
Autoignition Temp, ("F). 1319 
Extlngui1lllna A1ents.. CO., dry chemical, alcohol foam, water fog 
Special Ftre Procedures _ Where there is danger of skin contact, provide full body protection. Full 

respiratory protection should be worn by fire parties at all times. 

Health Hazard R■tinas 

2. 3, 3 

HEALTH HAZARD DATA 
Odor Thrallold (ppm) 

0.047 
PEL/TWA (ppm) 

5/Skin 

General-Causes severe bums. Poisonous by skin absorption. Class B poison. 

TLV /TWA (ppm) 
5/Skin 

Symptoms-Headache, weakness, ringing of the ears, and irregular breathing. Skin contact will cause white, 
wrinkled, soft skin at site of contact. Absorption through skin is rapid and can cause death within 30 
minutes attar exposure 

Short Exl)O'iure Tolerance-Unavailable 

Exposure Procedures-Vapor-remove victim to fresh air: if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
v1ct1m to a hospital or lreatment center as soon as possible. All exposure victims shoold get medlcat 
attention 

REACTIVITY DAT A 
Stability-Stable. 

Compatibility-Material: Rubber, aluminum and its alloys, zinc and lead are attacked by phenol. 

Cargo: Group 21 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Do not permit 

anyone near spill unless suitably protected. 

If a spill occun, call the National Retp0nae Ceater, II00-4l4-880l. 

Remarks: Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature Cargoes. 
• Vapor Pressure: 30.6 mmHg at 25"C. 
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PHOSPHORIC ACID 

Synonyms- Metaphosphoric acid; Orthophosphoric 
acid; meta-Phosphoric acid; ortho-Phosphoric acid; 
White phosphoric acid 

Fonnula-H,PO, 

Appearance-Odor-Clear. syrupy liquid; practically 
odorless 

Specific Gravity-1.83 

Chemical Flllllily-lnorganic acid 

Pollution C•te1ory-USEPA ____Q__ IMO _..D....._ 

United Natlont Number ... 

CHRIS Code ... 

Boiling Point.. 

Free:dlla Point .. 

Vapor rre.11re 2o·c (68"F) (mmHa) .. 
Reid Vapor Preasure (P11la) ... 

~ 

~-, ___ ., 
---1.Q!!•F ___ ., 
__Lo!L_ 
__Lo!L_ 
__Lo!L_ 
--"L 

Applicable Bulk Reg. 46 CFR Subehapter ...... ____Q__ 

Vapor Pre.ure 46"C (115'F) (piUI) .. 

Vapor Density (Air = 1.0) .. 
Solubility in Water .. Comolate 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as corrosive liquid. 
Electrlclll. Group-B (based upon possible hydrogen gas (Hi) generation shoold a leak or spill occur) 

Gellera1-Phosphoric acid will not bum. tt will react with many metals, giving off hydrogen gas which is highly 
flammable. If hydrogen is trapped in a confined space, it can form an exploslve mixture with air. See data 
sheet for hydrogen. 

Flub PoJnt ('Fl.. Non-flammable 
Flammable Undts.. Non-flammable 
Autoignition Temp, ("F) ... Non-flammable 
Elctlnplsbing Agents.. Non-flammable 
Special Fire ProeedllttS .. . Keep tank cool with water spray. Since toxic fumes of oxides of phosphorous 

are evolved when phosphoric acid is heated to decomposition, fire fighters should be provided with 
self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Healtll Hazard Ratings 

0, 3, 1 

General-Causes burns. 

Odor 1'1nffbold {ppm) 

None 

Symptoms-Irritation of skin in contact with liquid; burning ol eyes. 

Short Expoaure Tolerance-Unavailable 

PEL/TWA (ppm) 
1 mg/m" 

nvnwAcppm> 
1 mgtm• 

Expo,111re Procedures-Skin contact-remove contaminated clothing and flush affected areas gently with large 
amounts of water. Eye contact-immediately flush eyes gently with water; continue to flush for 15 minutes. 
Get medical attention. 

REACTIVITY DATA 
Stability-Stable over a wide temperature range 

Compatibility-Material: V8f'f corrosive to ordinary ferrous metals and alloys particularly al temperatures above 
180"F. 

Cargo: Group 1 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glovas, protective clothing. Have body shield available. Avoid contact with liquid. Secure ignition 

sources. Flush spills with large amounts of water or, if possible, COV8f contaminated surface and spill with 
sodium bicarbonate, or a soda ash-slaked lime mixture (50-50). Mix and add water, II necessary to IOffll a slurry. 
Scoop up slurry. Wash site with soda ash solution. 

In the neat of• majOl' spill. call the Nau-I RnpoaN Center, 800-424-IIOl. 

Remarks: The information provided is for 100% phosphoric acid. 
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PHOSPHORUS (White) 
Synon)'llll-White phosphorus: WP; Yellow phosphorus United NatloQ Number ... ~ 

CHRIS Code ... _eew_ 

Formut.-P, 
BoUl■1 POUlt ... ---2Zj"C ~•F 

Appearllllce-Odor-Waxy, pale-yellow solid; garlic-like 'C "F _, 
Freezi■1 Pofat.. ___M'C ----111"F ___ ·c ___ ., 

Specific Gra-rlty-1.82 

Cbemical F-lly-Phosphorus 
Vapor ~re lO'C (68"F) <nunH&) .. ~ 

Pollution C•teROrY-USEPA ____x__ IMO ---A_ 
AppJlcable Bulk Res;. 46 CFR Subcbpter ..... _..Q__ 

Reid V11p11r Preuun (pm).... ~ 
Vapor ~re 46"C (115"F) (pm).. ~ 
Vapor Denalty (Air = I.oJ.. ........................ ~ 
SolubHlty In Water.. Nagljg)b)@ 

FIRE & EXPLOSION HAZARD DATA 
Grade-Pyrophoric solid 
EJeetrical Group-NA 

General-Pyrophoric-ignites spontaneously when exposed to air and burns vigorously. When shipped In bulk, 
air is kept away by a water blanket. Burning releases dense irritating fumes; intense white smoke Is fonned. 

F1uh Point ("F) .. ...... ............ Ignites spontaneously in air 
Flammable Limits Ignites spontaneously in air 
Autoignition Temp. ("F) .. 86 
Eittingui!hing Agenb.. EXCLUDE AIR: use water spray, sand, or earth 
Spec:i■l Fire Procedures. Use suitable respiratory protection. DO NOT use high-preuure water stream, 

as it may spread molten phosphorus over a wider area. Do not use carbon dioxide e)(tingulaher. Try to 
smother ·,n lire with sand. Wear full protective clothing. 

HEALTH HAZARD DATA 
Health Huard Ratings Odor Tbrabold (ppm) PEL/IWA (ppm) nvnwA (ppm) 

NA. 4, 4 Unavailable 0.1 mgtm• 0.1 mgtm• 

General-Causes severe burns. Vapor inhalation is very dangerous. can be absorbed through the skin. 

Symptom.i-Weakness and unusual sensitivity of eyes to light. Vapor of burning phosphorus is irritating to nose, 
throat and lungs. Skin contact causes burns and ulcers. 

Short Ei,:posure Toler■nce-Unavailable 

Expo$Ure Procedures-Skin contact-immediately plunge infected area into water or get victim under a 
llood-type shower and deluge contacted parts. Large amounts of copper sulfate solution (10-15%) should 
be applted. Continue this for 3 minutes and then try to wash away the phosphorus particles. Contact a 
doctor. 

REACTIVITY DATA 
Stability-Phosphorus must be shipped covered with water, because on exposure to air ii ignites 

spontaneously. Reacts vigorously with oxidizing agents Incompatible with dry air. 

Compatibllity-Mlterial: 

Cargo: Unassigned in compatibility chart For compatibility assistance, call 
G-MTH-1 (202-267-1577). 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing, large face shield. Avoid contact with the spilled material. Cover with 

wet sand. Spray with water lo keep sand wet Scoop into buckets or barrel of water. After standing overnight, 
recover and repackage. Secure ignition sources. 

If II spill OCC\11'9, call the N■tiOIIIII Reapoue Ce11ter, ~l4 IIOl, 

Remark■: 
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PHTHALIC ANHYDRIDE 
s,-,,__ 1,2-BenzenedlcarboKYtic acid anhydride; 

1,3-0ioxophalan; 1,3-laobenzofuandione; PAN: 
Phthalandione; Phthalic acid anhydride 

United Natlom N11•kr ... 

OIRIS Code .. 

---=-

Bollhla POUit.. ~-c ~·F 
~r-Whlte or colorless crystals with a 

mild odor 
'C "F 

Freedq Point ____ ~-C =::zii•F 
Spedftc Grutty-1.53 

___ •c ___ •F 

Cllenucal Funily-Acid anhydride 
VllpOI' PreRun zo·c (68'F> lnunH&l.. . ____LmL_ 
Rdd Vapor Pr-.re (plill) ... ____ ~ 

Polludoll Calepry-USEPA ---12,__ IMO ~ 
Appllcable Bulk Rea. 46 CFR Subeba,ter ....... __Q__ 

Vapor~ 46"C (115"F) (peia)..... ----1.D_ 
Vapor Deulty (Air = 1.0) .... ~ 
SoJ■billty 1n waw _____ Slioht 

Grade-E: Combustible 
ElodriwGroap-D 

FIRE & EXPLOSION HAZARD DATA 

General-Motten phthalic anhydride will bum if ignited and its vapor may form an explOSive mixture with air. 

FIIIIII Poblt ('F)____ 304 
F1a...ble Llmils.. 1.7 to 10.4% 
Alltoipltloa T-p. ('F) .. 1083 
Es.tiapfllliq Apa.ts... Water tog, COii, dry chemical 
Spedal Fire ProeePtts .. Watar stream may cause frothing. Steam is an effective extinguishing agent 

for fighting mohen phthallc anhydride fires in tanks. 

Heal.di Huanl Ratlnp 
2, 3, 1 

HEALTH HAZARD DATA 
~ Tlll'esllold C,,.) PEL/TWA (ppm) 

UnavaHable t 
TLV ;TWA (ppm) 

1 

General-Local Irritant to body tissues, especially moist skin. Vapor irritating to skin, eyes, nose, throat and 
upper respiratory tracl Molten material causes severe bums. 

SymptOIDI-Coughlng, sneezing, burning sensatiOns in nose and throat, increased mucous secretion: on contact, 
phthalic anhydride is very irritating to wet skin. 

Sbort E:i:p(Jlllnl Toleruce-25 mgtm• in air produced some signs of mucous membrane initation with 30 mgtm• 
causing definite eye initatlon. 

E:r;pmare Procedllra-Vapor-remove victim to fresh air; spraying or gargling with watef will help relieve nasal 
or throat Irritations: if respiratory distress or violent coughing occurs, administration ol oxygen is helpful: call 
a physician immediately. Skin contact-ash affected area thoroughly with soap and water; remove 
contaminated clothing and launder ba1ore reuse. Eye contact-flush eyes thOfoughly with water and Irrigate 
for 15 minutes or more. Cell a physician. 

REACTIVITY DATA 
StllbWty-Stabte. 

C-padbWty-Material: Compatible with most materials when dry: howeVer, when wet, phthalic anhydride 
forms a solution of phthalic acid which attacks ordinary iron and mild steel. 

Carao;- Group 11 of compatibiUty chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber glove&, lace shield, protective clOthing. Body shield and sell~ntained breathing apparatus 

should be available. tt possible, cover spill with soda ash or sodium bicarbonate. Mix, and add water if 
necesaary to effect good mixing. Scoop up slurry and wash site with soda ash solutiOn. Secure all ignition 

"""""''· 
If a .,W Otcllft, call die Nadoul Reapoue C.eater, 800-424-8802. 

Remub: Normally tranaported at elevated temperatures. See 46 CFR 36-Elevated Temperature Cargoes. 
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POLYBUTENE 
s,-,-Butene resins: Polybutylene: Polylsobutene; 

PolyiaobUtylane, plutie8, reline & waxes 

Fonaula-C(CH.)iCHa

~~. odorless, oily liquid 

Speclftc Graflty-0.81 to 0.91 at 1s·c 

CHRIS""'-----

BoWq Pohll -.Y...l:figb'C ---- ·c 
Preealna; Poblc __!'C __ ·c 

_eJ,B._ 

'F ===•F 
'F -., 

Clieaical Family-Olefin 
Vapor f'r-.i 20'C (61"F) <mmffa).. ...Y.....l.a... 
Reid VapcN' PrealU'e (plf&\L---- ..ll..Lmr.. 
vapor rr-. we nu·F> (plfa)... . ...Y....Lmr.. 

Poll11doa Cafeaory-USEPA·--- IMO-__fil___ 
A..,Itcable Balk Rea- 46 CFR S11bdaapter ....... ---12._ 

v.,.. Deulf;J (Air = 1 ~ 
Solublllty .. Water Ne!llgtda 

Gnlde-E: Combustible liquid 
E1ectrbl Groap-NA 

FIRE & EXPLOSION HAZARD DATA 

General-MIid fire hazard when exposed to heat or flame. 

P1ab PIIUII ("F) •. 

Flammatikl..haita ....... . 
215 to 470 
Unavailable 
Unavailable 
CO:i, dry chemical or foam 

AulolpJdo. Tem,. ("Fl .. 
Exth,pilbhq Ap11t1 .•. 
Spedal Fire Procedww .. Water may be Ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Haldi Huard Ratiap Odor Tilreuold (ptllll) PEL/TWA (n.) 

Unavailable None Not pertinent 
GenuaJ-Non-toxic. Vapor may act as a simple asphyxiant in high concentration. 

Sympt.,._Non-toxlC 

Sltort Expo111re Tolel'Uee-Non-toxic 

Elcpo1un Proeed-Aemove to fresh air, apply artificial respiration if needed. 

REACTIVITY DATA 
StabWty-Stable. 

CompatlbWty-Material.: Usual materials of construction are suitable. 

c.arae: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. Secure ignition sources. 

lleaarb: t Unavailable 
t Unuslgned 

If a 111111 oc:c.rt. call t11e Nadoul 11-,oue Cater, 800424 UUl 
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POLYMETHYLENE POLYPHENYL ISOCYANATE 

Synonym1- PAPI United Nlltion■ Number ... __j__ 

CHRIS Code ... 

Formula-C..,H,,O.N3 

Appearance-04or-Dark brown liquid; no appreciable 
Bollin& Point , .. 

FreeDng Point .. 

-=.!5Q"F ___ ., ., 
"'°'· SpedOc Gra.-dty-1.2 

Chemical F1mlly-lsocyanates 

Pollutloa C1tetorY-USEPA --- IMO __Q_ 
Applicable Balk Rea,. 4Ci CFR Subcbapte, . . ____Q__ 

Vapor PreNure lO'C (68'F) (m111H&) .. 
Reid Vapor Pre.Ire ( .. la) ... 
Vapor Preaure 46'C (tt!l'F) (p11ia) ..• 

Vapor Deulty (Air = 1,0) ... 
Solubiffty in Water .. 

==•F 
.Y..w.. 
.Y..w.. 
~ 
JL 

Grade-E: Combustible liquid 
Electrical Group-NA 

FIRE & EXPWSION HAZARD DATA 

RAAGIR 

General-Minor to moderate file risk due to high flash point. Somewhat self.extinguishing as CO. is given off. 

Flub. Point ("F) .. 

Flammable Llmltll .. 
425 
Unavailable 

Autolpltlon Temp. ('Fl .. Unavailable 
Extiquillllq Apntl. Confined area-CO,: sell-extinguishing. 
Special Ftre ProcedURS .... Wear protective clothing and respiratory protection. Seti-extinguishing. Reacts 

with water to evolve COi and form solid polymer. 

HEALTH HAZARD DATA 
Health Hazard Ratiap 

Unavailable 
Odor Tlarelhold (ppm) 

0.4 
PEL/1WA (ppm) 

Unavailable 
TLV /1WA (ppm) 

0.01 

General-Will discolor skin to brown color, reacting slowly and painlessly if not promptly removed. Additives 
used are extremely toxic. 

Symptoms-Labored breathing, watering of eyes. 

Short Exposure Tolerance-Animal tests showed inhalation of 2.2 ppm were fatal to 4 of 6 rats. No toxic effects 
w8fe observed on skin contact; eye distress was temporary. LD.., was 10,000 mg/kg. 

Expoure Proc:edura--Remove victim to fresh air; administer oxygen if breathing is labored. Flush skin with 
water after removing contaminated clothing. Wash eye with water for at least 15 minutes. Ingestion-induce 
vomiting 3 times, follow with quart of milk and a mild cathartic. Get medical help. 

REACTIVITY DATA 
Stability-Stable. Heat, wat8f, and acids will react to evolve CO,. 

Compatibility-Material: Not corrosive to mild steel, however, aluminum cannot be used. 

Carlo: Group 12 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Cover spill with water spray. Cleanup. Secure all ignition sources. Wear protective clothing and possibly 

respiratory protection. 

If a .,UI oecwn, - 11 tile National Raapoue Center, 800-4l4 810l. 

Remark£ Storing under a dry inert atmoaphere at slight positive pressure to eliminate traces of moisture 
contamination is imperative. 

t Unavailable 
:t Unassigned 
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PROPANE 
Syn1111yma- Dimethyl methane; Propyt hydride 

Form.nla-C,H0 

Appc!U'allce-Oclor-Color1ess gas or liquid; natural-gas 

"'°' Specific Gmity-0.53 (liquid) 

Chemical Family-Saturated hydrocarbon 

Pollution Catell(lry-USEPA ___ IMO ___gu__ 

United Nation, Number .... 

CHRIS C.ode ... 

Bo1Un1 Potnt.. . 

Freezina:Polat ..... 

Vapor Preaw-e 20'C (68"F) (mmffa) .. 
Reid Vapor Pre.are (P1UI) ... 

---1iZL 

_ffiL 

----=M"F 
___ 'F 

--=-32§"F 
___ 'F 

_ll!!Q!L 
----1.i!L 
....=_ 
---UL 

Appllcabk Bulk Rea, 46 CFR S11bcbapter ........ -'2...Q_ 

V■por PN..re 46"C lll5"F) (,-la) .... 

Vapor De111Hy Wr = 1.0l.. 
Sol11billty In Water .. Naqljgible 

FIRE & EXPWSION HAZARD DATA 
Grade-Liquefied Flammable Gas (LFG) 
Electrical Group-□ 

General-Unless the flow of gas can be stopped, extinguishing a propane fire will permit the accumulation of an 
explosive concentration of vapor, and subsequent explosion or rellash. 

less than -64 
2.2 to 9.5% 
842 
Stop flow of gas; CO., dry chemical, water fog 

A.II Point ('F) .. 

Flammable Llmits .... 
Autoignition Temp. ("F) .. 

Extin(ful,hl111 ,¼ents .. 
Special Fire Procedures .. Tanks exposed to fire shoold be kept cool with a continuous spray of water. 

Health Huard R•tinp 
0, 0, 0 

HEALTH HAZARD DATA 
Odor lbrabold (ppm) 

5,000 to 20,000• 
PEIJIWA (ppm) 

1000 
nV/1WA (ppm) 

UnavaHable 

Gener•I-L1qu1d cause~ frostbote on skin contact. Cold vapor causes skin damage. Inhalation can lead to 
asphyx1at1on 

Sympl<>m,._H,,arJw,h,,, ,J,um•,r,~, drowsmess. Contact with the l1qu1d will cause lros1bite. 

Short t.xp<"ure ·1 ,,hnnv-A w1pr1r concen1rat1on ol 10,000 ppm for bnel periods has been reported as 
prQd,;r,ir,q ,.,, •,1rr,p1,,rr,-, 

t:xpot1urc f'rrlttdur~H<,rr.,,v,, .-I,,1Im to !re!>h air. Give arlllic,al resp1rabon 11 breathing slops. Get medical 
anonl1rJn If hq,wJ h,.,, 'lf,•11<,,J rmtr; tho 1:1km, points of contact may be lroslb1llen; handle gently and protect 
from m,,r,harw.al <lamaqr, [)fJ NOT RUB Gel medical attent1on "NOTE. Exposure lo potenl1ally dangerous 
vapor r.onr,,mtral"m·, '·"'" ,,,,,.•Jr t,,,fOr<J tho prorJucl can be dotoctod by s'floll. 

REACHVITY DA'fA 
Stability-Stable 

Compatlbility-M•lerial: Usual matunals of r.on11trudion aro i,rn1able 

Car110: Group 31 of compat1t,1hty c.hart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective cloth1n,g. Have all-purpose canister mask available. Secure all 

possible sources ol ignition and call the lire department. The spilled liquid will boil away rapidly, leaving no 
residue 

If a apill occw,i, ca.II the Natlo .. l R~ Centll'r, 800-414-8802, 

Relll&l'b: 
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lso-PROPANOLAMINE 

SyllOfly--1-Amino-2-propanol: 2-HydfOxypropylamina; 
lsopropanolamine; MIPA; Monoisopropanolamine 

Formula-CH,CHOHCH,NHa 

Appearance-Odor-lorless liquid: slight ammoniacal -Spedftc Gn,ity---0.96 

Cbelnical Fudly-Amine 

Pollution Catqoey-USEPA·--- [M().____Q__ 

Appltcal,le 8-lk Rea, 46 CFR S•bchapur ...... __Q__ 

United Nlltlont Nwnber ... ---- __J__ 

CHRIS Code .. 

Boillq Point.. _l§Q•C ~•F 
'C 'F 

F1ffZina Poblt... __ ,1"C 34"F ___ •c ___ ·F 

Vapor Preaue 20'C (61"F) <mmffs) .• _Q.,51_ 
Refd Vapor Preeaare (plia)... .......2Jl2.... 
Vapor Preaure 46"C (1U'F) (pm)... .....2.QL.. 
V-,or Dem.tty (Air = 1.0)... .. .......... .....2.a..... 
Sohablllty In Water.. ____ CoCIPhdt 

FIRE & EXPWSION HAZARD DATA 
Gnde-E: Combustible liquid 
Eledrlcal Group-0 

Gtillfflll-lrritating vapors given off when heated. Moderate fire hazard when exposed to heat or flame; can 
react with oxidizing materials. 

Flub Pohit ("F) •. 165 
Flammable Uadb .. 2.2 to 12% (approximate) -Autolpltlon Teap. ('Fl .. 706 (estimated) 
Es;thqpiillllina Aa,enb ... Dry chemical, water spray, alcohol foam, or carbon dioxide 
Special Fire Procedwft .. Wear goggles, se"•contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Health Hazan! Ratlnp Odor lbresbold (ppm) PEL/IWA{pp9) TLV/l'WA (,pm) 

1, 2, 1 Unavailable Unavailable Unavailable 

Geaenl-Single short exposure to skin may cause considerable initatlon. Liquid expected to bum eyes. 
Inhalation causes very slight respiratory irritation. 

S,-..,._Noae and throat irritation. 

Short EJC,asure Tolerance-Unavailable. 

EJCi-m-e Procedura-tn case of skin contact, wash well with soap and water. For eye contact, wash with large 
amounts of water. 

REACTIVITY DATA 
Stalilltty-Stable; forms soaps with organic acids. 

CompatibHlty-Material: Will remove paint, swells rubber; recommend type 304 stainless steel clad tanks. 

C-arao: Group B of compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact with Hquid. 

If a lpiU occun, call the NatiouJ RelpllW C..ler, a.4:Z4 IIOJ, 

Remarb: :t Unassigned 
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PROPANOLAMINE 
Synonyms- 3-Amino-1-propanol; 3-Hydroxypropylamlne; 

3-Propanolamine; 1-Propanol, 3-amioo-
United Natl- Number ... 

CHRIS Code .. 

__L_ 

___EL6__ 

Bolling Point.. ------l§§"C ~•F 
Appearance-Odor-Ugh! yellow to colorless liquid; fishy 

""'" 
'C "F 

Freezhla Point.. ----12'C ~·F 
Specifk Gnvlty-0.982 __ ·c __ "F 

Chemical Family-Amino-alcohol 
Vapor Preaure 20"C (68"F) (nunflj) ... ---2.1..._ 
Reid Vapor Presaure <1111aJ... __t__ 

PolluUoa Calqory-USEPA ___ IMO ___Q__ 
Vapor PreNu.-e 46'C (ll5"F) c.,.1a).. _L_ 
Vapor Dentl.ty (Alr = 1.0).. ... ............. ----2.a..... 

Applleable B■lk Ree. 46 CFR Subcllapter ....... _____Q__ Solubility 1n Water.. . Snfubla 

Gnide-E: Combustible liquid 
Elertrlcal Group-NA 

FIRE & EXPWSION HAZARD DATA 

GeneraJ-Moderate fire hazard when exposed to heat or flame. 

Flub Point ('F) .. 

F1ammabk! UmJts .. 
Au1oiplUon Temp, ("F) .. 

Elld■IJWlllhi1 AaenU .. 
Special Fb'e Proi:edures .. 

Health Huard R■tinp 

1, 1, 1 

175 
Unavailable 
unavailable 
Alcohol foam, dry powder, co, 
Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Odor Threuold (J,pm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 

General-Moderately irritating to skin and eyes. 

IlV;TWA (ppm) 
Unavailable 

Symptonu,-lrritation of mucous membl'anes and respiratOfy tract. Severe exposure results in blisters and burns. 

Short Expo11ure Toleranee-Unavailable 

Expo1111re Procedures-Remove victim to fresh a"1r. Give artificial respiration or oxygen as necessary. Flush eyes 
alld skin well with water. Remove contaminated clothing. Wash out mouth with water if Ingested. 

REACTIVITY DATA 
StabUity-Stable. 

C-ompatlbUlty-M■terlal: Copper and copper alloys are readily corroded. 

Carao: Group 8 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear self-contained breathing apparatus and rubber glO\les. Absorb material on vermiculite, sweep up, mix 

with dry caustic, wrap in paper and burn in an incinerator. Wash spill site. 

--■ru: t Unavailable 
t unassigned 

If ■ 1pW occva. c■U tbe N■tlon■I Re■pollM Cader, ~21 8801, 
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(NOTE: This cargo Is currently not ,-rmmed to be shipped In bulk In U.S. waters) 

beta-PROPIOLACTONE 
Synonyms- Hyclracrylic acid, beta-lactone; 

2-0xetanone; Propanolicle; beta-Propionolactone 
United Nations Number ... 

CHRIS Code .. 

____I__ 

Formula-OCH.CH,CO 

AppearallCe-Odor-Colorless liquid; irritating odor 

Specific Grnlty-1.15 

BoU1n1 Point .. 

FreeU111 Point .. 

----125•c ____au•F 
"C "F 

-33"C -28'F 

ChelnlcaJ Famlly-Ketones 

Polllltion Cateiory-USEPA ___ IMO ____,O__ 

AppUcable Bulk Reg, 46 CFR Subchapter ....... __ _ 

Vapor Preaure 20'C (6$"F) <mmHI) .. 
Reid Vapor Pressure (plla) ... 
Vapor Prelaure 46"C (115"F) {plia) 

Vapor Demit)' (Air = 1.0) ... 
SolubUlty i• Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Eleetric■I Group-Not applicable 

General-Combustible; contain8fs may explode in fire. VapOfS of unburned material are very toxic. 

Flub Pobit ('F).. 165 (cc) 
Flaa-hie Limits.. LEL=2.9% UEL-unavailable 
Alltolpltion Temp. ('F) .. Unavailable 
EJ:ttquilblna Agents.. Water, dry chemical, foam, co, 

·c ---·• 
..ll..l.oL 
____j__ 
~ 
....li_ 

Soluble 

Special F1re Procedure11 .. Wear self-contained breathing apparatus, full protective clothing, rubber 
gloves to prevent all contact with liquid. Cool exposed tanks with water. 

Health Huanl Ratlnp 
3, 3, 4 

HEALTH HAZARD DATA 
Odor lbredtold (ppm) 

Unavailable 
PEL/I'W A (ppm) 

29 CFR 1910.1013 
nv/TWA (ppm) 

0.5 
Genend-Suspected carcinogen. VapOf moderately irritating. Liquid is a fairly severe skin irritant. Poison. Get 

medical attention aft8f all exposures to this compound. 

Symptollll-lnhalation-irritation of nose, throat and respirato,y tract. Liquid causes eye irritation and tears. Skin 
contact resufts in irritation and blistering. Ingestion-mouth and stomach burns. 

Sllort Exposure Tolerance-Unavailable 

Expo■ure Procedu-lnhalation-move victim to fresh air. Give artificial respiration or oxygen as necessary. 
Eyes-flush with water !Of 15 minutes. Skin-flush with water. Fluid from blisters will cause additional 
blisters. Ingestion-give large amounts of water, induce vomiting. 

REACTIVITY DATA 
St■bUlty-Stable but at elevated temperatures can polymerize. 

Comp■tibillty-M■terial: 

Carp: Groop 18 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear lull protective clothing. AvOid any contact whatsoever. Wear sell-contained breathing apparatus and 

rubber gloves. Disperse and flush large spills. 

If a .,UI occun, c■U the N.tlonal Retp0111e Cuter, 800-4l4-11Nn. 

Remarkl: • Bulk ahtpment not permitted. 
t Unavailable 
:t: Unassigned 
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PROPIONALDEHYDE 
S)'DOIIJIIII- Methyl acetaldehyde; Propanal; Propionic 

aldehyde; Propyl aldehyde; Propyllc aldehyde 

A...,._.Odor~esa liquid with suffocating and 
fruity odor 

Spedlle GnYlty--0.80 

Cl&eak:al FamHy-Aldehyde 

Pollatloa Cateawy-USEPA ___ IMO ______Q_ 

Applk:allle Balk Rea. 46 CFR Sabc:bapter ....... __Q_ 

United Natiollll Number ... 

CHRIS Code .. 

____£"C 
__ •c 

Freeaaa Point .. ------=:.Zi"C ___ ·c 
Vapor Prasure lO'C (68"F) (mmH&) .. 
Reltt Vapot Preaure (pllr,J ... 
Vapor Pre1111re 46"C (ll!l'F) (pala) .. 

Vapor Density <Air = I.OJ ... 
Solubility in Water ... 

FIRE & EXPWSION HAZARD DATA 
G..--C: Flammable liquid ---

---1fil.._ 

___EAlL 

---1.!Z"F 
___ "F 

-=1.12:"F 
___ "F 

-=__u_ 

----"--
--Z,Q_ 

22% 

Genenl-Extreme lire hazard due to low flash point. Flashback along vapor trail may occur. Vap01' may explode 
if ignited in an enclosed area. Reacts vigorously with oxidizers. 

FtMII Pobit ("F) .. 15 to 19 
PlamaaWeu.ttl .. 2.9 to 17% 
AldolpitlOII Temp, ("F) .. 405 
Extiapldilq Aaml .. Carbon dioxide, dry chemical and alcohol foam. 
Spedal Fire Procedww .. Keep tanks cool with water spray. Provide fire fighters with seff-contained 

breathing apparatus and protective clothing. Fire may be difficun to control due to ease with which vapor Is 
re-ignited. Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Heald! Haan! Ratiap Odor Tbre1hold (ppm) PEL/TWA (ppm) TLV/fWA (ppa) 

2, 1, 2 1 Unavailable Unavailable 
Gaeral-Uquid irritating to skin and cau88fl eye injury. Vapor inhalation dangerous. 

Sy•pto1M-Oizzioess, drowsiness. 

Sltort Exponn, Toleran«--8,000 ppm 

bp(IIW"e Procedur-511.in cootact should be thoroughly washed off with soap and water. In case cl liquid 
contact of the eyes, flush eyes with water for at least 15 minutes then obtain medical treatment. 

REACilVITY DATA 
Staldllty-Highly reactive. Normally stored under nitrogen blanket. Reacts vigorously with oxidizers. 

CompadbUlty-Materlal: Either stainless steel or aluminum are suitable materials. Tanks may be coated with 
phenolic resin. 

Carao: Group 19 ot compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, seH-contalned breathing apparatus, protective clothing. Avoid contact with liquid. Secure 

ignition sources. If poaslble, cover with sodium bisulfite (NaHSOi). Add small amount of water and mix. Scoop 
up. Wash site with soap solution. 

If • .,W oecim, call the Natioaal RtlpOIIM Center, 800-424-8802. ........ , 
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PROPIONIC ACID 
s,--y--Ethane cart>oxytic acid; Ethylformic acid; 

Methacetonic acid; Methylacetic acid; Propanoic .,~ 

Form111a-CH,CH.COOH 

Appeannce-Odor-Clear, colorless liquid; P4Jngent odor 

S],eelflc Gra-rlty-0.995 

United Nattoa N11•ber ... 

CHRIS Code .. 

Bollina; Point----

....lfil_ 

~ 

_____ajj§"F 
"F 

-6'F 
___ "F 

Cbeaucal Family-Organic acid 
Vapor Preuure lO"C (68"F) (mmlla) .. _____2j__ 
Reid Vapor Pre.ure (pita)... --2.2..,_ 

Pollution C.tqory-USEP A __IL_ IMO ___Q__ 
VllpOI' Pr-ure 46"C (115"F) (psis)... --2.L 

Applleable Bulk Rea, 46 CFR Subcbapter ....... ___Q__ 
Vapor Deuily (Air = 1.0J ... _ ---, ... ----2.3_ 
Solubility tn Water.. ComDlata 

Gnde-D: Combustible liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Ignited by heat and open !lame. 

140 
2.9 to 14.8% 
955 
Alcohol foam, water spray, CO., dry chemical 

Flub Point ("F) .. 

Flaamable Umlts .. 
Alltofpidoll Temp. ('F) .. 
Elctblplalna Apab ... 
Special Fire ProeedlU'a .. Provide fire fighters with goggles, self-contained breathing apparabJs and 

protectiYe clothing. 

Health Hazard Ratlnp 
2, 3, 2 

HEALTH HAZARD DATA 
Odor Threllllold (ppm) PEL/TWA (ppm) 

Unavailable 10 
General-Vapor extremely irritating. Liquid causes severe burns. 

TLV/TWA (ppm) 
10 

Symptom.--Causes bums on the skin, particularly mucous membranes (mouth, nose) and eyes. 

Sllort Es:poeu.re Toleruce----Unavailable. 

Exll(IRNI Procedura-Vapor-remove victim to fresh air: if breathing stops, apply artificial respiration. Skin or 
eye contact---femove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical attention. 

REACTIVITY DATA 
Stability-Stable. When heated, emits acrid fumes. 

C:O.patlbllity-Malerial: Corrosive. 

ear.,: Group 4 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective ctothing. Body Shield and salt-contained breathing apparatus 

should be available. Avoid contact with liquid. Secure lgnltiOn sources. II possible, cover spill with soda ash or 
sodium bicarbonate. Mix and add water if necessary to effect good mixing, scoop up slurry and wash site with 
soda ash solution. 

If a .,W OCC1H'1, call die Nattc.al ...,._ Center, II00-424-IIOJ, 

Remarks: 
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PROPIONIC ANHYDRIDE 
Synony1111- Methytacetic anhydride; Propanoic acid 

anhydride; Propanoic anhydride; Propionyl oxide 

Form11la-(CH,CH.C0)1O 

Appearance-Odor-Colorless liquid; pungent odor 

Speclftc GraTlty-1 .01 

Cllemk:al Family-Organic acid 

Poll11tto. c.tqory-USEPA-__Q__ IMO-_L_ 
Allf]kule Bulk Rea,. 46 CFR Subdlapter ....... _Q__ 

United Natlou Number ... 

CHRIS Code .. 

Bollin& Point .. 

F'Teedn1 Point .. 

~-c 
___ ·c 
~·c 

Vapor Prtlllll'e 20"C (68'F) (-ff&) .. 
Reid V■por Preuare (plU) ... 
Vapor Preuure 46"C (115"F) (plla) .. 
Vapor Dem.lty (Air = 1.0) ... 
SolubWty 111 Water .. 

·c 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-□ 

__ffilL 

___m•F 
___ "F 

----=.§:'F 
___ "F 

--1.lL 
--1.l!w_ 
--1.l!w_ 

,-W-

General-Moderate lire hazard when exposed to heat or flame; mOfe of a health hazard than a fire or stability 
hazard. 

Flull Point ("F). 165 
PlanuDllble Lbnlb.. 1.48 to 11.9% 
A11toipltlon Temp. ("F) .. 600 
E1Unpllbl111 Aaents. Carbon dioxide or dry chemical 
Special Ftre Procedurem .. DO NOT USE WATER as extinguishing media; propionlc anhydride reacts 

slowly with water to form propionic acid-reaction rate Increases with temperature. 

HEALTH HAZARD DATA 
Health Huanl Rattnas Odor Tbrealiold (p,-) PEL/IW A (ppm) n V /1W A (ppm) 

3, 2, 1 Unavailable Unavailable Unavailable 

GeneraJ-Vapors irritating when inhaled. Liquid irritating to skin on contact. May produce sensitization effects. 

Symptonu-Respiratory irritation, skin irritation. 

Short Expowre Tolerance-Unavailable 

Exponre Pnicedur-Vapor-remove victime to fresh air; apply artificial respiration if breathing stops. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water. Get medical 
attention if discomfort persists. 

REACTIVITY DATA 
Stability-Decomposes on contact with water. Can react with oxidizing materials. 

CoapatlbiUty-Mater:lal: Noncorrosive to aluminum or stainless steel. 

Carao: Group 11 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Have self-contained breathing apparatus available. Avoid contact with liquid. Secure ignition sources. 

If a iplll occut1, can the NaUoal. Rapoue Centu, I00-4l4 180:Z. 

Remarks: • Reacts with water to form propionic acid. 
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PROPIONITRILE 
S)'1IOG)'lll9-Cyanoethane; Ether cyanatus; Ethyl 

cyanide: Hydrocyanic ether; Propanenitrile; 
Propionic nltrile 

Formula-CsH.N 

Appeanmce-Odor-Brown liquid; pungent odor 

Specific Gn:rity-0.78 

United N.tlou Nvak-----

CHRIS Code .. 

80H1111 Pelnt ... ___ arc 
·c 

Freeziq Point .. -9,2"C ___ ·c 

____..m'."F 
"F 

-133"F 
___ "F 

CbemJcal Family-Nitriles 
Vapor "'-re lO'C (A"F) (..tla).. _Ji_ 
Reid Vapor ~ (pd1) ---1.L_ 

Pellutto. c.teaorr-USEPA ___ IMO ____&__ 
Vapor PNlare 46"C (115"F) (plia) ............ ----2.4__ 
VllfO!' Dmll.ty (Air = 1.0 ---1.L 

App]k:able Bulk Rea. 46 CFR Subchapter ....... ____Q__ Sol■INHty In Water.. Solub!I 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Group-D 

General-Produces toxic gases of hydrogen cyanide, nitrogen oxides, and carbon monoxide when heated or 
near open flame. 

F1a1i Pofnt ("F) .. 54 
Flammable LlmHs.. 3.1 to 14.0% 
Autoipltto. Teinp, ('F) .. Unavailable 
EzdnplAin& A,eatl... Alcohol foam, dry Chemical, CO,, 
S,edlll Fire Procedures.. Cool exposed tanks with water. Wear sett-contained breathing apparatus and 

full protective clothing including boots. 

HEALTH HAZARD DATA 
Heallb Huard Ratlnp 

3, 2, 3 
CMor Tiu-edtold (ppm) 

Unavailable 
PEL/I'WA (Pflll) 

UnavaHabte 
General-May be fatal if absorbed through skin. Liquid causes bums. 

1LV/l'WA (Nllll> 
Unavailable 

Symptom.--Oizziness, nausea, rapid pulse, respiratory distress, cyanosis, coma. May be fatal If inhaled, 
swallowed or absorbed through skin. 

Short Exposwe Tolerance-LO.. for rats in a -4 hour period was less than 1.6 gm/I. 

Expo11ure Proced~Antidote is amyl nitrite. Always have a cyanide kit at hand. Aemove to fresh air. 
Administer artificial respiration or oxygen as necessary. 

See Medical Kit Information, Appendix B 

REACTIVITY DATA 
StaliWty-Stable. Incompatible with strong acids and alkalies. 

CompatibiUty-Material: 

Carjo: Group 37 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Keep people away. Secure sources ol Ignition. Shut off leak if without risk. Stay upwind. Wear sen-contained 

breathing apparatus and full protective clothing including boots. For large spills, dike and pump into salvage 
tanks. Use water spray to knock down vapors. Prevent run off to sewers. 

If a .,W OCC11r1, eaU the Nuloaal a.,.,.. Center, I00-4:z4-IIOl. 
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lso-PROPYL ACETATE 
Synonyms-Acetic acid, isopropyl ester; lsopropyl 

acetate: lsopropyl ester of acetic acid; 2•Propyl 
acetate: sec-Propyl acetate 

United Nations Number ... 

CHRIS Code .. 

---122L 

___JAQ_ 

Fom111t.--CH,COOCH(CH,). 

Appearance-Odor-Colorless liquid; pleasant, fruity odor 

Specll'ic Grarity-0.B8 

______.i2'C __lii"F ·c ___ ., 
Freezln1 Point ... - 73'C -----=ii'F 

Chemical Family-Ester 

PoU11tion Cateaory-USEPA --- IMO __fil_ 
Applicable Bulk Re1- 46 CFR Subdupter ..... __Q__ 

Vapor Pressure 20"C (68'F) (mmHa) .. 
Reid Vapor Preaun (ptja) ... 
Vapor Preuu,e 46'C (115"F) lll'lal .. 
Vapor Density (Air = l.OL. 
Solubility In Water ... 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable liquid 
EJei:trieal Group-0 

'C ___ "F 

--Z.lL 
__ll_ 
_J.aL 

Moderate 

General-DangerOl.Js. Keep away from heat and open llama. Flashback along vapor trail may occur. Vapor may 
eKplode if ignited in an enclosed area. 

Fial! Point ('F). 60 
Flammable Llmih 1.8 to 7.8% 
Autoipltlon Temp. ("F) 860 
Extingullbina Aiientli .. CO,, dry chemical, alcohol foam, water log 
Special. Fire Procedures .... Use of dry chemical where it can get into a tank of isopropyl acetate is not 

recommended. Fires involving spills outside of tanks can be extinguished with dry chemical. 

HEALTH HAZARD DATA 
Health Huard R•tinp Odor Thre11hold (ppm) PEL/l'WA (ppm) UV/TWA(ppm) 

1. 1, 2 100 250 250 
General-Vapors harmful. 

Symptoms-Dizziness and drowsiness. 

Short Exposure Toler•nce-Unavailable 

Exposure Procedures-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing allcf gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DAT A 
Stability-Hydrolyzes (reacts with water) on standing to form acetic acid and isopropyl alcohol. 

bases (alkalis) speeds up the reaction. Reacts vigorously with oxidizing agents 
The presence of 

Compatibility-M•teri.J: Softens or dissolves many plastics 

C1rt10: Group 34 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

Ir• spill occurs, ull the N•tional Response Center, 800-424-8802. 

Remarks: • Vapor Pressure: 49 mmHg at 17°C. 
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n•PROPYL ACETATE 
Synony-Acetic acid, n-propyl ester; Propylacetate 

Fonn11l■-CH,COO¼H1 

Appearance-Odor-Colorless liquid; pleasant, fruity odor 

Spedfk GraTlty-0.87 

United N■t:IOIIII N11111ber ... 

CHRIS Code .. 

Bollin& Point .. 

Fnezln1 Pol11t .. 

~ 

~ 

-----1.QZ"C __ ,2,ll!°F 
___ •c ___ "F 

-----=iZ"C ~·F ___ •c ___ "F 

Cbemkal Family-Ester 
Vapor Preallre 20·c (68"F) (-ita) .... 
Reid Vapor Pre.ore (psUI)... -----1.L 

Poll11tion C.tqory-USEPA --- IMO ____o__ 
Vapor Preavre 46'C (115"FJ (ptUI).. ----1..i..._ 

Appllcllble BlllJr. Rea. 46 CFR Subchapter ....... ____Q__ 
Vapor Density (Air = I.It)... . ......... ~ 
Solubllity In Water.. $1igh) 

Grade---C: Flammable liquid 
Eleetrlcal Gr11111p-D 

FIRE & EXPWSION HAZARD DATA 

Geaenl.-Dangerous. when exposed to heat or flame. 

F1uh Point ("F) .. 70 
Flammable U.lts.. 1.7 to 8.0% 
A11toipltlon Temp. ("F) .... 842 
Extlnpilillna; Apnts.. CO., dry chemical, alcohol foam, water fog 
SpedaJ Fire Procedura .. Use ol dry chemical where it can get into a tank of propyl acetate is not 

recommended. Fires involving spills outside of tanks can be extinguished with dry chemical. Water may be 
ineffective on fire. 

Health Hazanl Ratlnp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor Tlu"Nhold (ppm) 

Unavailable 
PEL/fWA(ppm) 

200 
TL V /fW A (ppm) 

200 

General-Liquid causes slight irritation on contact Vapor inhalation results in irritation of mucous membranes 
with moderate systemic effect. 

Symptoms-Sleepiness, fatigue, and retarded respiration rate. 

Short E:xponre Tolerance-Unavailable 

E:xpo.ure ProcedUf'el--Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StdillHy-Hydrolyzes (reacts with water) on standing to form acetic acid and n-propyl alcohol. The presence of 

bases (alkalisJ speeds up the reaction. Reacts vigorously with oxidizing agents. 

CompatlbWty-Material.: Softeos or dissolves many plastics. 

Carp: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective ·clothing. Have all-purpose canister mask available. AvOid contact 

with liquid. Secure ignition sources. Small spills may be washed away with water. 

If a ,pm oecun, call Ille NadouJ Reapow Center. 800-4:Z4 180:Z. 

ae.aru: • Vapor Pressure: 30 mmHg at 28.e·c. 
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lso•PROPYL ALCOHOL 
S)'lllllly-Alcohol C-3; Dimethyl carbinol: IPA; 

lsopropanol; lsopropyl alcohol; Petrohol; 
2-Propanol; sec-Propyl alcohol; Rubbing alcohol 

Fonn11l1-(CHs)2CHOH 

Appeuuce-Odor-Colorless liquid; sharp, somewhat 
unpleasant odor 

Speclftc Gn'fity-0.79 

Chemical FamUy-Alcohol 

Pollutioa Cllteaor)'-USEPA ___ IMO ---1IL._ 

UIIJted Natlom Number ... 

CHRIS Code .. 

BoUiq Po6nt .. 

Freeda1 Point .. 

___.ll2"C 
·c 

-88'C 
·c 

Vapor Pre.lll'e 20'C (68'F) (mmHa) .. 
Reid Vapor ~re (p,ja) ... 

...lliL 

---1.iZ"F 
"F 

-12§'F 
___ "F 

__aL_ 
_li_ 

~ 
...z.gz__ 

AppUcable Bulk Re,. 46 CFR S11bclaapter ....... _,C__ 

Vapor Pre.ure 4'"C (115'F) (pl:II.) .. 
Vapor Dealty (Air = 1.01 ..• 
SulubWty ill Water .. Complete 

Grade-C: Flammable liquid 
Electrtc.1 Grwp-D 

FIRE & EXPWSION HAZARD DATA 

General-Dangerous. Keep away from heat and open flame. Flashback along vapor trail may occur. Vapor may 
explode ii ignited in an enclosed area. 

53 
2.0 to 12.0% 
750 
CO., dry chemical, alcohol foam, water fog 

Flub Point c·F) .. 
FlammabJe Ullllb .. 
Autolpldon Temp, ("F) .. 

EJ:dqal:duna Aaents .. 
Special Ftre Proced11.-e1 •.. Cool tank with water spray. Water may be ineffective on fire. 

Health Huard Ratinp 
1, 0, 2 

HEALTH HAZARD DATA 
Odor 1brelllold (ppm) PEIJIW A (ppm) 

200 400 
TLV/l'WA (ppa) 

400 

General-Acts as a local irritant and in high coocentrations as a narcotic. Prolonged or repeated skin contact 
may cause detatting of the skin and may produce demiatitis from daHy contact. Severely irritating to the 
eyes and may cause eye injury ii not removed promptly. 

Symptoms-Dizziness and sleepiness: eyes, nose, and throat irritation. 

Short Ellpoaun: Tolerance-400 ppm for 30 minutes. 

Ellpoaure Procedura-V&l)Of-femove victim to fresh air. Appty artificial respiration ii needed. Eye 
contact-wash eyes geotly !or 15 minutes with fresh water. Get medieal attention for eye contact. 

REACTIVITY DATA 
StablUty-Slable. 

Cemp■dblUty-M■terial: Aluminum, especially al elevated temperatures is un&uilable. 

C■rio: Group 20 ot compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask avallable. Avoid contact 

with liquid. Secure ignition sources. 

If a ••ill ocean, call the Nadoa■I Re■,on■e Ceester, II00-414-8802. 

R-■rka: 
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n-PROPYL ALCOHOL 
Synonyme-Alcohol C-3; Ethyl carbinol; Propanot; 

1-Propanol; n-Propanol; Propyl alcohol; Propyl 
alcohol normal; Propylic alcohol 

Formu.la-C,H,OH 

UnJted Natiou N11mber ... 

CHRIS Code .. 

----1.lli.... 

_EAL 

Bolllq Point .. 

Freeana Point .. 

------iZ"C -----22Z"F 
Appearance-Odor-Colorless liquid; alcohol-like Odor 

Speclfk: Gra,ity-0.80 

___ ·c ---·• 
----=.1ZZ"C --=ill"F 
___ ·c ---·• 

Chemical FamUy-Alcohol 
Vapor Prm.llJ'e lO'C (68"F) l••H&) .. 
lhld Vapor Pnllure (psia) ... 

Pollution Category-USEPA·--- JMO-_____fil__ 
VlqlOJ' Preslllft 46'C (115"F) ()Ilia) .. 
Vapor l)reQlty (Air = l.Ol.. 
SolubWty hi Water .. Appllcable Bulk Rea. 46 CFR Subebapter ....... _Q__ 

FIRE & EXPWSION HAZARD DATA 
GnNle-D: Combustible liquid 
Electrlcal Greup-0 

General-Dangeroos, when exposed to heat or flame. 

Flab Point ('F) .. 85 
Flammable Limit. .. 2.0 to 13.5% 
Auhllpjdon Temp. ("F) .. 700 
Extinpillllaa: ,¼entl .. CO., dry chemical, alcohol foam, water fog 
Spedal Fire Procedura .. Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 

_.II.IL 
-1,L_ 

~ 
Cqmpl@)g 

Healtll Huant Rattnp Odornrealtold(ppm) 
1, 0, 2 

PEL/I'WA(ppm) 1LV/l'WA (ppm) 
Unavailable 200 200/skin 

General-Vapor inhalation causes slight irritation of mucous membranes with moderate narcotic effect resulting 
in dizziness, drowsiness. 

Symptonu,-Salivation, retching, vomiting. 

Short Expoare Tolerance-400 ppm to 30 minutes. 

Exponre Procedara-Vapor-remove victim to fresh air. Apply artificial respiration If needed. 
contact-wash eyes gently for 15 minutes with water. 

Eye 

REACTIVITY DATA 
StablUty-S1able. 

C:OmpatibWty-Matffi&l: Usual materials of construction are suitable. 

Carge: Group 20 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. 

with liquid. Secure ignition sources. 
Have all-purpose canister mask available. Avoid contact 

If a .,W ocean. call the NaUoul. 1lelpOIIR Center, 800-4l4 BIOl, 

Remarks: • Vapor Pressure: 10 mmHg at 14.7"C. 
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lso-PROPYLAMINE 
S~2-Aminopropane; laopropylamine; 

Monolsopropylamlne; 2-Propanamine 

Formul1-(CH,),CHNH, 

Afpeanmce-Odor-orless Hquld; pungent, irritating, 
typical amine odor 

Spedflc Grffl.ty--0.69 

Che.teal F..ally-Amine 

Pollution c.tqory-USEPA --- IMO .....J...... 
Applicable BIIDr. Rea, 46 CFR S11bchapter ...... _.Q__ 

Uidted Nadom Nvmber ... 

CHRISC.ode .. 

Boilln& Point .. 

Freen111 Point .. 

Vapor er-re 20'C (68'F) (maH&) .. 
Rtdd Vapor ~ (plla) ... 
Vapor ~re iM"C (115"F) {pm) .. 
Vapor De.lty (Air = 1,0) ... 
Solulrillty la Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-A: Flammable liquid 
Electrical Gro.p-D 

...1.22L 

....1U... 

.AL 

...2.ll:L 
Soluble 

General-Toxic ())!;ides of nitrogen may form in lire. Readily !Offl'IS explosive mixtures with air. Fires are difficult 
to control because ol the ease of re-ignition of the vapor. 

Flub Poiat ("FL - 35 
Flammable LlmJls..... 2.3 to 10.-4% 
A.toipl.doa Temp, ("F) .. 756 
Eiffnpldilna: Aaeat-. Water spray is particularly effective, CO. 
Special Ftre ~ .. . Considerable caution is indicated in approaching iso-propylamine fires and 

particularly in extinguishment as an explosive mixture may exist immadlately following e>Ctingulshment and is 
readily re-ignited. SeH-contained breathing equipment with full face piece is required. 

Health Huanl Ratbip 
3, 2, 4 

HEALTH HAZARD DATA 
Odor Threlhold (IIPJII) 

Unavailable 
PEL/IWA(ppm) 

5 
TLV/lWA (ppm) 

5 

Gaeral-lsopmpylamine liquid and vapor are irritating to the skin, producing typical alkaM bums. Vapors will 
irritate eyes end lungs. 

Symptom.-Vapor-nose, throat, and lung irritation; severe eye irritation or burns. 

Short hponrc Tolen1111:e-Unavailable 

ExpotUre Procedura-Skin contact-remove aH contaminated clothing, flood affected areas with large quantities 
of water, wash all affected skin thoroughly; If any evidence of skin burning is noted, a physician should be 
seen. Inhalation-remove patient to fresh air; nose and throat irritation may be relieved by spraying or 
garling with water. If patient is unconscious, apply artificial respiration. 

REACilVITY DATA 
StabWty-Unstable-highly flammable, readily ignited by static sparks ol relatively low energy. 

CompatllNHty-Materlal: Can be handled safely in steel equipment; severely corrodes aluminum, copper, and 
copper-baSed alloys (except Monel). 

Carae: Group 7 of compatlblllty chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, all-purpose canister respirator, and protectlve clothing. Secure ignition sources. If 

possible, cover spill with sodium bisulfate. Spray with water and wash up with large excess Of water. 

If a .,W ocean, CIIII die Natkmal R..-- ee.ter, 800-4l4-II02. 

Remaru: • Vapor Pressure: 500 mmHg at 22'C. 
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PROPYLAMINE 
Sym,.)'lllt-1-Aminopropane; Monopropylamine; 

1-Propanamine: n-Propylamine; mono-n-Propy1amine 
U■lted Natlom N ... beJ' ______ ...laZL 

CHRIS Code .... 
_____ ...J!!!.L 

Formula-CH.(CHiJ,NHi 

Appearance-Odor-Colorless Hquid with a pungent 
ammoniacal odor when concentration Is high 

Spedfk Graflty-0.72 

BoWq Point-----

Frelizlna Pohlt ...... 

___§'C --1Z!!"F 
·c •F 

-82"C -1Jft"F __ ·c ___ •F 

Chemical Famny-Amine 
Vapor rr-ure 20·c <A"F> (..tlcJ .. ~ 
Reid Vapor Pnllllre (plia) ____ .....1llL 

Poll11tioll C.tqory-USEPA ____JL_ IMO ___Q__ 
Appllcole B■lk Rea, 4Ci CFR S11bd11apter ....... ____Q__ 

V-.or ~ 46'C (115"F) (pm)... --1!J...._ 
Vapor De111Hy Wr ... 1.0•>-----= __u__ 
Sol■Mllty la Water SoMIII 

FIRE & EXPLOSION HAZARD DATA 
Grade-B: Flammable liquid 
Electrical Group--0 

General-Quite flammable. Emits t01cic and irritating vapors when heated. Vapor is heavier than air and may 
travel to a source of ignition and flash back. 

-35 
2.0 to 10.4% 
604 
Garbon dioxide, dry chemical or alcohol foam. 

Flub. Point ('F) .. 
Plamaabie Llllllb .. 
Alltolpitlon Teap. ('F) .. 

EsflnsallMna; Apnb ... 
S,ecllll. Fire Procedul'ftl .. Water may be ineffective on fire. Cool exposed tanks With water. 

Heal.di Hazard Ratlnp 
3, 3, 0 

HEALTH HAZARD DATA 
Odor 1'hrellaold (ppm) PEL/lW A <pp.) 

Unavailable 5° 

Geaeral-A severe eye, skin and respiratory irritant. Highly toxic when ingested or inhaled. 

Sympt-Severe irritation of skin, eyes and respiratory tract. 

Short Ellpoeure Toleruce-Unavailable 

TI. V /I'W A (ppa) ,. 

EI'°'ure Procedaree-Skin-wash with soap and water, then flush area with water. Eyes-flush with copious 
amounts ol water. Vapor-remove victim to fresh air. Administer artificial respiration if necessary. tn all 
cases call a doctor. 

REACTIVITY DATA 
Stabilff:J-Stable. 

CompatibWty-Makrial: Glass and stainless steel. 

Carp,: Group 7 01 compatibHity chart 

SPILL OR LEAK PROCEDURE 
Wear lull skin protection and self-contained breathing apparatus. Secure Ignition sources. Add IOdlum 

bisutfate and spray with water. Then clean up. 

U a .,W oeewa, ~ tile National ...... c.cer, 900424 11101. 

Remarb: • PEL and TLV based upon lso-Propylamine. 
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PROPYLENE 
s,.-y--Methylethene; Methylethy1ene; Propene United Natiom N■mber ... ....1QZL 

CHRIS Code .. __ffl,_ 

Formul1---CH,CH = CH2 
Bolllna Point. ~-c ~·F 

Appearance-Odor-Colorless gas, liquid under pressure; 'C "F 
characteristic olefin (gassy) odor 

Specitk Giulty-0.52 at 2o·c 
Freeziq Point.. -185"C -30J'F 

___ 'C ___ 'F 

Cbemlcal F11111Uy-Olefin 
Vapor Preuure 20'C (68'FJ (mmHa) .. ~ 
Reid Vapor Preuure (,-la).. ....22l..2..... 

Pollutloa Oiteao,y-USEPA ___ IMO _____gu_ 
Vapor Pnuure 46'C (115"F) (,-Ia)__ ....zia.Q_ 

Applkdde 811111. Re,. 46 CFR Subcbapter ....... ____QJL 
Vapor Delllity (Air = 1.0).. --1.dl_ 
Sohahlllty In Water.. . 45 ml 911/100 ml water 

FIRE & EXPWSION HAZARD DATA 
Gracie-liquefied Flammable Gas (LFG) 
Electrical. Group-0 

GeaenJ-As with alt gas fires, the only effective method of extinguishing is to shut off the fuel supply. 
Otherwise a more dangerous situation, the formation of an exploslve mixture can result 

Fl-' Point ("FJ .. -162 
Flam-bk Umib .. 2.0 to 11.0% 
Alltoiplt:lon Temp. ("F) .. 927 
Elltingaillllna; Ap:nb .. Stop flow of gas; water fog 
Special Fire Procedura .. Tanks exposed to lire should be kept cool with a water spray. 

HEALTH HAZARD DATA 
Healtll Huanl Radap Odor Thraliold (ppm) PEL/TWA (ppm) 1LV/I'WA(ppm) 

0, o. 1 Unavailable Unavailable UnavaHable 
GNenl.-Simple asphyxlant. Absence of adequate warning indications such as strong odor or pronounced 

irritation of mucous membranes of eyes and nose introduces possibility of exposure to hazardous 
concentrations. Contact with the liquid may cause frostbite. 

Sympt--Dizziness, sleepiness 

Sltort Expo1ure Tolerance-Mixture of 6.4% propylene and 26% oxygen inhaled for 21/4 minutes produces mild 
Intoxication, drowsiness, tingling of the skin, and inability to concentrate. 

Expo1111n Procedllll"a-Aemove victim to fresh air. Apply artificial respiration if breathing stops. Contact with 
liquid may cause frostbite. II the liquid has spilled 0010 the skin, points of contact may be frostbitten; handle 
gently and protect from mechanical damage. DO NOT AUB. Get medical attention. 

REACTIVITY DATA 
StabWty-Stable at ordinary temperatures. 

Cempadblllt)'-Material: Usual materials of construcboo may be used. 

Carp: Group 30 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Have all-purpose canister mask available. Shut off ignition sources. Call the fire department. If product does 

not catch fire, it will soon boil off. 

If a ipill occ11r11, call the National RelpllaM Cetlter, 800-424-8802, ....,.., 
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PROPYLENE OXIDE 

Synony--1,2-Epoxypropane; Methyloxirane; Propane 
oxide 

Formul1-CH,OCHCH1 

Appeuuce-Odor-Color1ess liquid; ether-like odor 

SpecHlc Grarity-0.86 

CllemJcal Funny-Alkalene 0>1ide 

Pollution c..teac,ry-USEPA·____a__ IMQ.__o__ 
Appllnble lkllk Rea. 46 CFR Subcbapter ....... ______Q__ 

United Natlom Na•ber ... 

CHRIS Code .. 

BoHlna Point .. 

Freeziq Point .. 

Vapor "'-1u-r 20·c (68"F) <-HI) .... 
Reid Vapor Prellllft (pita) .•... 
Vapor PnNl&re 46"C (115"F) (pda) .. 
Va,or DeDllty (Ajr = 1.0) .... 
Sol11ltHlty In WIiler .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-A: Flammable liquid 
Eleetrlcal Group-B 

-1.2lHL 

--1'QlL 

General-An extremely reactive, flammable liQUid with a wide explosive range. Ignited by heat, sparts or open 
flame. Flashback along vapor trail may occur. Fire or contamination may cause violent rupture of tank. 

FINI, PINat ("Fl.. -35 
F1llmmahle lJmjf:I.. 1.8 to 38.5% 
Aut9'pidoa Temp, ("F) •. 869 
EstlqulAlna Aa,eats... Stop flow of gas; large volumes of water, CO., alcohol foam. 
Special Fire Prucedurell .. If a fire breaks out near a propylene oxide tank, keep tank cool with a water 

spray. Explosion hazard requires approaching a burning tank with caution. 

Healdl Huard Ratlnp 
3, 2, 2 

HEALTH HAZARD DATA 
Odor 1brelbold (ppm) 

200· 
PEL/'IW A (ppm) 

20 
ThV/I"WA(Pflll) 

20 

Genenl--Suspected carcinogen. Vapor harmful. Liquid causes eye bums. Liquid or water solutions absorbed 
into clothing, partieularty shoes, cause delayed skin burns. 

Symptoma-Nausea, vomiting and irritation to eyes and respiratory passages. 

Sllort Es.polllft Tolerance-2000 ppm for 4 hours. 

Exposure Procedare.-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothlng and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

*Note: Detectable odor is greater than the TLV. Exposure to potentially dangerous vapor concentration can 
occur before product can be detected by smell. 

REACTIVITY DATA 
Sl.lbllity-Polymerizes violently with catalysts such as acids, bases, and certain salts. Reacts violently with 

chlorine and with ammonia. 

Compatibillty-Malerlal: Avoid copper and other acetylide-forming metals. 

Clrxo: Group 16 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, large heavy face shield, (If in doubt, l.'88 body Shield also), self-contained breathing 

apparatus. Avoid contact with Uquld. Secure ignition 90Urces. Do not nusti spill into confined spaces where 
flammable vapors can accumulate. 

If• .,W ocean, call the Natioul llelpOIIR CenteJ', 800424 IIOl. 

Rnw-b: Must be shipped with inert pad. 
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lso-PROPYL ETHER 
Synonyms-- Oiisopropyl ether: Oiisopropyl oxide; 

2-laopropoxypropane; lsopropyl ether; 
2,2'0xybis[propane] 

Fonnula-(CH,),CHOCH(CH,h 

Appearance-Odor-Colorless, volatile liquid with an 
ethereal odor 

Specific: GrHlty-0. 72 

C'bentlcal Family-Ether 

Pollution Category-USEPA ___ IMO __Q__ 

United Natloas Number ... 

CHRIS Code .. 

Bol1Jn1 Point .. 

Freed111 Point .. 

------®·c __ ·c 
~·c 

·c 
Vapor Pn.ure :ztt'C (611"F) (mmHR) .. 
Reid Vapor Pressure {pda) ... 

----11,L 

-1EL 

~•F 
•F 

-126"F 
___ •F 

....1.!L 
-1lHllL. 
_ili_ 
_ll__ 

Applicable BuJk Rea. 46 CFR SubcUpter ....... _,Q__ 

Vapor Preaure 4Ci"C (ll!'F) (psJa) ... 
Vapor Denalty (Air = 1.0) ... 
SolubiUty in Water .. Negligible 

FIRE & EXPLOSION HAZARD DATA 
Gnule-C: Flammable liquid 
Electrical Group--D 

Genenl-Highly flammable, dangerous fire risk. Severe explosion risk when exposed to heat or !tame. 
Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

Flub Point ('F) .. -18 (cc) 
Flammable Umib .. 1.4 to 21% 
Autolpltion Temp. ("F) .. 630 
Extlnplsblna; Apnts ... Carbon dioxide, alcohol foam, water log, dry chemical 
Speeial Fire Procedure:1 .. Cool tanks with water spray. Keep surroundings cool to reduce the amounts 

ol vapors produced. The dangElf ol reignition is high. 

HEALTH HAZARD DATA 
Health Hazard Ratinp Odor Threshold (ppm) PEL/fWA(ppm) TLV /TWA (ppm) 

1, 1, 1 Unavailable 500 250 
General-Toxic by ingestion and inhalation. 

dermatitis. 
Strong imtant. Prolonged or repeated skin contact may cause 

Sympt11m-unavailable 

Short Exposure Tolerance-Animal tests showed 8000 ppm !or 4 hours resulted in a 0% death rate, a trace of 
eye injury, and no skin irritation. 

Exposure Proceclurn--Vapor-remove victim to fresh air; if breathing stops, administer artificial respiration. Skin 
or eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. 
Get medical attention. 

REACTIVITY DATA 
Stability-In presence of air, may form peroxide which will explode if heated, or on impact. 

Compatibility-Materiahi: Steel is not affected. 

Cargo: Group 41 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, large heavy lace shield (body shield if necessary). Have self-contained breathing 

apparatus available. Avoid contact with liquid. Secure ignition sources. Notify police, herbor master, and fire 
department. Ether will float downstream or spread out and create severe fire hazard. 

If a spill occ,an, ~I the National Rnpo111e Center, II00-4l4 8802, 

Remarb: 
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PYRIDINE 
Synonyms-Azabenzene: Azine 

Fonnulf.-HCN(CH), 

Appearuw:e-Odor-Yellow to colorless liquid; 
nauseating, unpleasant odor 

Speclftc GrHlty-0.98 

Cbetnical Family-Amine 

Pollution C.tegory-USEPA _____k__ IMO ______Q__ 

United Nations Numbe!' ... 

CHRIS Code .. 

Boilin1 Point.. 

Freezin1 Point. 

____ill ·c 
·c 

-42"C 
·c 

Vapor PranR 20•c (68'F) (•mH&) .. 
Reid Vapor Pffflllre (psia) ... 

-1'BlL 

...JJ,IJ_ 
___LL_ 
--2.lL 

Applicable Bulk Reg. 46 CFR Subcbapter ....... ____Q__ 

Vapor Pressure 4'"C (115"F) (psi■) .. 
Vapor Density (Air = I.OJ ... 
SolabUlty In Water .. ComPlate 

Grade-C: Flammable liquid 
Electrical Groap-D 

FIRE & EXPLOSION HAZARD DATA 

General-Highly toxic fumes given off upon decomposition. Fife hazard high, when exposed to heat or flame. 
Explosion hazard severe, in the form of vapor, when exposed to flame Of spark. Flashback along vapor trail 
may occur. Vapor may explode if ignited in an enclosed area. 

Fladl Point ("FL 68 
Flammable Limits.. 1.8 to 12.4% 
Autoignition Temp. ("F) .. 900 
Extinpillhln1 Aiienc.... Alcohol foam, dry chemical, CO. 
Special Fire Procedures.. Keep tanks cool with water spray. Provide fire fighters with self-contained 

bfeathing apparatus. 

Health Hazard Ratlnp 
2, 2, 1 

HEALTH HAZARD DATA 
Odor Threshold (pp111J 

0.021 
PEL/J'W A (ppm) 

5 
TLV/fWA (ppm) 

5 

General-Liquid mildly irritating to the skin and can be absomed through the skin. Vapor inhalation resuns in 
slight irritation of airway with slight anaesthetic effect. 

Sympto11111-Nausea, headache, insomnia, nervous symptoms, low back or abdominal discomfort. 

Short Ell:po111re Tolerance-Very disagreeable odor at 30 ppm. Exposure averaging 125 ppm, four hours per day 
!or one to two weeks give rise to symptoms. 

Expo1ure Procedures-Vapor-remove from exposure, use artificial respiration if necessary, and obtain medical 
attention. Skin contact-remove contaminated clothing and wash skin thoroughly with large amounts of 
water. Eye contact-irrigate eyes with water for at least 15 minutes. 

REACTIVITY DATA 
Stability-Stable. Possibility of a dangerous reaction with acid anhydrides. 

Co111patlbillty-Materlal: Copper and its alloys and some synthetic rubbers are unsuitable. 

Cargo: Group 9 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
If possible, wear boots, rubber gloves, rubber or plastic coat, and self-cootained breathing apparatus. 

Extinguish sources of ignition. If possible, cover large spills with sand and soda ash mixture (90-10). Mix and 
shovel into a carboard box. 

If a a,jll occurs, call the National R1:11p11111e Cesiter, II00-4l4-880l. 

Remarka: • Vapor Pressure: 20 mmHg at 25"C. 
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ROSIN OIL 
Synony1111- Codoil; Resin oil; Retinol: RoSinol 

Formula-Mixture 

Appearance~or-White to bfown liquid with a pi.ietree 
pitch odor 

Specific Gra~lty-0.98 to 1.11 

CltemlcaJ Family-Hydrocarbon mixture 

Pollution Cateaory-USEPA ___ IMO ______a__ 

United Natiou Number ... 

CHRIS Code .. 

Bolll111 Polnt .. -·c __ ·c 
----1·c 

·c 
Vapor Preaure 20•c (68°F) (mmHa) ... 
Reid Vapor Pr-re (paja) .... 

__QfilL_ 

~•F 
___ ·F 
___ "F 
___ "F 

_.lLllL 
_Lm,_ 
-2.J.L 
_fil'_ 

Applicable Bulk Rq. 46 CFR Subdllapter ....... ----12...Q_ 

Vapor PrNlure 46"C UU"F) (psla) .. 
Vapor Dnalty (Air = 1.0) ..... 
Sol■ltHlty In Water ... N12Helbl@ 

Gnde-E: Combustible liquid 
Electrical Group-0 

FIRE & EXPLOSION HAZARD DATA 

Genenl-SHght fire hazard when exposed to heat or !lame. 

Flub Point ('F) .. 

Flam-ble Llmlb .. 
Autoipltlon r-p. ('F) .. 
Eii:tlnplllllna Aaenta .. 
Special Fire Prvced- .. 

255 to 390 
Unavailable 
648 
Dry chemical, foam or CO. 
Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Heald!. Huard Radnp 

2, 2, 2 
Odor Tlaraliold (ppis1) PEL/I'W A (ppm) 

Unavailable Unavallable 
General-T OKicity unavailable 

Symptoms-Unavailable 

Short Exponre Tolerance-Unavailable 

Ell:pot11re Procedur-Uoavailable 

REACTIVITY DATA 
StabUity-Stable. 

CompatlbUlty-Mater:llll: Usual materials of construction are suitable. 

c.rio: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. Secure ignition sources. 

If a .,W oecars, call die National R-,oue enter, IIOO-tl4--810l. 

Remarka: t Unavailable 
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SODIUM CHLORATE SOLUTION, 50% 
S)'llonymt- Chlorate of soda; Soda chloric acid, 

sodium salt 

Appearance-Odor-Yellow Hquid; Odorless 

United Narioa N■•ber ... 

CHRIS Codt .. 

Boutn1 Pol■t .. 

Free.dBi Point... . 

---1ll!"C 
·c 

-----1J!"C 
·c 

___illL 

___sllQ_ 

_____m•F 
___ •F 

~•F 
___ ·F 

Chemic,;I Fanilly-
Vapor ~re 20'C (61"F) (imnffl) .. ____1__ 
Jtejd Vapor PrelNre IPIU,~---- _1_ 

Pollutlon Cateaor)'-USEPA ___ IMO ---1ll..._ 
Applkable B■llr. Ilea. 46 CFR S■bchapter ....... ____Q__ 

Vapor Pre.lire 4Ci"C (ll5'F) (pm)... -----1.._ 
Vapor Dealty (Air = 1.0)... -----1.._ 
Sol11bWty I■ Water.. Sofublt 

FIRE & EXPWSION HAZARD DATA 
Grade-Non-flammable. Classified as an oxidizer. 
Electrlc:al Group-NA 

Geaenl-Decomposes at high temperatures. Acts as an oxidizer. Not flammable but supports combustion. 

Flull Polat ('F> .. 
F1--ble Umla .. Non-flammable SOlutiOn 
Alltolpltlot1 T_,_ ("F) .. 

Extlnph!llq Apnt:1 ... 
Special Fire Proceduret .. Contact with organic substances, suHur, suHides, powdered metals, 

phosphorous or ammonium compounds can cause fire and e)(J)losion. Sodium chlorate supplies its own 
oxygen tor combustion. Usa copious amounts ol water. 

HEALTH HAZARD DATA 
Healtla Huanl Ratlap Odor Dnlllold (ppm) PEL/TWA (ppm) nv /TWA <,,-) 

0, 1, 1 Unavailable Unavailable Unavailable 

Geaeral-lrritating to the skin and ayes. No hazard from vapors. Not absorbed through the skin. 

SJ•pt-lngestion results in abdominal pain, nausea, vomiting, and cyanosis. 

Short Ex,oure Tolerance-LD.o for rats Is 1200 mg/kg. Ingestion of 15 to 30 grams may be fatal. 

Expollll'fl Proced11ra-For ingestion induce vomiting if victim is conscious. Flush skin and eyes with large 
amoonts of water. 

REACTIVITY DATA 
StllMHty-Stable, but product deeomposes at 300·F and liberates oxyven. 

Compatfldllty-Malerial: Stainless steel or lined steel are preferred; carbon steel and aluminum are suitable for 
several years service. 

Carao: Unal8igned in compatibUily chart. See alsO _ApPendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Coveralls and rubber boots should be worn. CIOthing becomes dangerously flammable when 80ak8d with 

chloratee:. Use no INttler. Dried leather, such u shoal, become highly flammable In contact with sodium 
chlof8te. Secure an sowces of ignition. Flush spills or leaka with water. Do not let spill area dry until it has been 
determined that there is no Chlorate left in the area. 

If• .,W ocean. caU die NlltloMI R-,ow Caler. I00-424 II02. 

ae-b: t Unavailable 
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SODIUM DICHROMATE SOLUTION, 70% 
Synonyms- Sodium bichromate; Sodium bichromate 

solution 
United Natlo1111 Number ... -1._ 

CHRIS Code .. 

Bolling Point .. 

Freezing Point .. 

__lli"C 
___ ·c ~·· Appearance-Odor-Clear, red-orange hquid; no odor 

Speciflc Grnity-1.69 

___ ., 
______::::,.a§'C 
___ ·c 

~-F ___ ., 
Chemical Famlly-Oxid1zer 

Vapor Preau.re 20"C (68'F) (mmHg) ... 
Reid Vapor PTesaure {p1ia) ..... 

-1._ 
-1._ 

Pollution Cate11ory-USEPA _A_ IMO____.&._ 
Vapor Preaure 46"C (115"F) {p11iaJ .. 

Vapor Dentity (Air = 1.0) ... 
Solubility In Water .. 

-1._ 
-1._ 

Applicable Bulk Reg. 46 CFR Subcbapter ...... ~ 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable Classified as an oxidize!'. 
Electrical Group-NA. 

Comeleta 

Gener1I-Non-llammable, but releases oxygen wtlen heated. May ignite combustible materials upon oootact. 

Flash Point CF). 
Flammable Limits .. 
Autoignition Temp. ("F) 
Extlnplshing Agents. 
Special Fire P1'11Ct!dures .. 

Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 

HEALTH HAZARD DATA 
Health Hazard Ratinp Odor Threshold (ppm) PEL/TWA (ppm) TL V ;TWA {ppal) 

Unavailable Nooe-No odor 0.05 mg/m" as 0.05 mg/m• as 
chromium chromium 

General-Even small quantities are highly toxic if ingested or absorbed through the skin. If heated to the bolling 
point w1!I generate toxic spray. Some allergic responses. May cause lung cancer. 

Symptoms-Contact-Extremely irritating to eyes and skin. Mist-Damage to m1JCOus membranes, irritation to 
respiratory system 

Short t:xposure Toleran«-Very irritating at low concentrations ol mist 

Exposure Procedures-Get medical attention. Skin-Flush with soap and water for 15 minutes, remove 
contaminated clothing. Eyes-Flush with water for at least 15 minutes. lngestion-Dfink a quart of water, 
induce vom,ning. If unconscioos, do not attempt to give victim liquids or attempt vomiting. 

REACTIVITY DATA 
Stability-Generally stable. Oxidizer reacts with reducing agents and many organics and inOfganics. May ignite 

finely divided combustibles. 

Compatibility-Material: Suitable: Mild steel, stainless steel, aluminum. Unsuitable: Copper, zinc, tin, brass, 
bronze, organic linings. 

Cargo: Unassigned in the compatibility chart. See Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Avoid all contact, including breathing mists. Dike area, absorb on vermiculite or sartd, place in a sealed metal 

container, dispose. Flush area with water. Don't allow into waterways. Wear protective clothing including 
goggles, gloves, boots and, ii mists present, respirator. 

If • spill occun, call the National RnponN Centu, 800-424-8801, 

Remarks: t Unavailable .... 
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SODIUM HYDROSULFIDE SOLUTION, 45% 
Synony1111- Sodium biaulflde; sodium hydrogen suHide; 

Sodium mercaptan; Sodium sulfhydrate 

Fonnllla-NaHS/NaiS/H,0 

United N1tfo111 Nmnber ... 

CHRIS Code .. 

Bollin& Point.. ~-c ~-F 
Appeannee-Odor-Oark amber liquid with a rotten egg ___ •C ___ •F - Freezing Point... ~•c ____,l,M'F 
Speclne Grnlty-1.26 to 1.28 ___ •c ___ "F 

Chemical FamUy-Caustics 
Vapor Prn.ure 20'C (68'F) {mmllt).. ---1Z..a...._ 

Pollution Cateaoey-USEPA·____Q__ IMQ._JL_ 
Applk:ahle 811111. Rea, 46 CFR S.bchapter ....... ____Q__ 

Rdd Vapor Preuure (psla)... ~ 
Vapor PreNan 46"C Ul!!'F) (pita).. --1..fil_ 
Vapor Oe-'ty (Air = 1.0) .......................... ---1.J.L__ 
Solubility In Water.. Comptata 

FIRE & EXPLOSION HAZARD DATA 
G~: Flammable liquid 
Electrical. Group-NA 

General-Moderate fire hazard due to hydrogen sulfide, a poisonous, highly flammable gas liberated when 
exposed to heat or flame. 

n.a Pot.t ('F), ____ _ 

Flanunule IJmjta; .. 

Aul9'pidoa T-,, ('F) .. 

Ext1qaillllq Aeeab, ... 
S,ecfal Fire Pniced.llFN .. 

73 
4.3 to 45.5% 
Unavailable 
Carbon dioxide 
Wear self-contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Healdl Huard Rath&p Odor 'I1uahold (ppm) PEL/TWA (ppm) TLV /TWA (ppia) 

Unavailable Unavailable" Unavailable Unavailable 

General-Poisonous hydrogen eulftde may be evolved: this evolutiOn increases with temperature. Solution itself 
is a skin Irritant. 

S,.~apid 01' irregular breathing, coughing, throat irritation, bluish color, dizziness, faintness, and weak 
irregular pulse. Skin contact will cause a caustic type burn. 

Short Ellpollln! Toleruee-Unavailable 

Expoare Proeeduw-Vapor-remove victim to fresh air. 100% oxygen inhalation is recommended. Skin-flush 
area with water. Eyes-flush with copious amounts ol water. In all cases call a doctor. 

• NOTE: The odor (rotten egg) of hydrogen sufflde gas should not be used as a warning, since its presence 
may deaden the sense ol smell. 

REACI1VITY DATA 
Stabllfty-Stable. Solutioo is mHdly alkaHne. 

CompadbWty-Material: Corrosive to steel above 150"F. Avoid use ol aluminum. 

Carao: Group 5 of compatibility chart. See also Appendix 1-E,cceptloos to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, boots, and goggles, and lull skin protection. Avoid contact with liquld. Secure ignition 

"""""'· 
If a .,W ocean, tall die Nadoul Reapo111e cater, 800424 IIOl. 

Remarks: 
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SODIUM HYPOCHLORITE SOLUTION, 15% 
Synonyms- Chlorox: Hypochlorite, solutions; Javelle 

water; Liquid bleach: Sodium hypochlorite 

Formula-NaOCI 

Appearance-Odor-Green to yellow watery liquid; 
bleaching liquid odor 

Speciftc Grnity-1.21 to 1.24 

Chemical Family-Caustic 

United Nations Number ... 

CHRIS Code 

Boiling Point . 

Freezing Point 

___ ··c 
·c 

-9"C 
·c 

Vapor Pre!lllure lO'C (68"F) (mm Ha). 
Reid Vapor Pre11111re (p!iia) ... 

....filie_ 

___ .. F 
___ •F 

~•F 
___ ·F 

___L_ 
___L_ 
___L_ 
___L_ Pollution Cate1ory-USEPA _____a_ IMO _____Q__ 

Applicable Bulk Reg. 4(ii CFR Subchapter ..... _.!L_ 

Vapor Pressure 46-C (llS"F) (psia) .. 
Vapor Deatity (Air = 1.0) .. 
Solublllty In Water .. Soluble 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable. Classified as an oxidizer. 
ElectricaJ Group-NA. 

General-May decompose in fire generating irntating chlorine gas. Containers may explode in lire due to 
pressure buildup. 

Non-flammable 

Not pertinent 

flub Point ("F) .. 

Flamm•ble Llmlts . 
Autolpition Temp. ('F) .. 

Extinpl.shlng Agents. Water spray, log, loam, dry chemical, CO,, or agents suitable for materials in 
surroondillQ fire. 

Special Fire Procedures .. 
breathing apparatus. 

Cool tanks with water. Wear full protective clothing and sell-contained 

Health Huard Ratings 
Unavailable 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
nv /TWA (ppm) 

Unavailable 

General-Severe irritation, bums, and/or c01rosion from liquid. Vapor may cause severe respiratory tract 
irritation and pulmonary edema 

Symptoms-TO)(icity and corrosivity depend upon concentration. Higher concentration of industrial grades are 
more damaging than concentration of household bleach (appro)(. 5.25% min.) 

Short E)(posure Tole111nce-

Exposure Procedures-It ingested. DO NOT INDUCE vomiting, give large quantities of milk. Skin or eye contact: 
Flush areas with water for 15 minutes and consult physician. 

REACTIVITY DATA 
St•bllity-Stable, but stability decreases with concentration, heat. light, decrease 1n pH and contamination by 

metals. Strong oxidizer. 

Compatibillty-M•terial: Incompatible with steel, cast iron, 12 and 17% chromium steel, monel, mckel, inconel, 
aluminum. brass, silicon, bronze 

Cargo: Group 5 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and rubber safety shoes, goggles or lull face shield, and respiratory protection. Disperse 

and !lush spilled or leaking material. 

If a spill oceuriJ, eall the National Response Center, 800-424-880:Z. 

Remarks: • Decomposes above 110•c (230"F). 
1· Unavailable 
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SORBITOL 
Synony-- 0-GIIJCitol: L•Gulitol; 

1,2,3,4,5,6-Hexanehexol; Sol'bicolan: Sorbit: Sorbo; 
Sorbo!; Sorbostyl 

Formllla-CH,OH(CHOH),CH,OH 

Appearance-Odor-White, odorless crystalline powder 
with a faint sweet taste. 

Speclftc Graflty-1.49 at 1so·c. (liquid) 

United Nadou Namber ... 

CHRIS Code •.. 

BoWq Point .. 

Freezbl1 Point ... 

___;__ 

__:;n_ 

___ 'F 
'F 

----2a!!'F 
___ 'F 

Chemical Fanlily-Glycol 
Vapor Preaure lO"C (68"F) (•mlfa) .. ____LQw_ 
Reid Vapor Preaure (pajl),_____ ....1JoL_ 

Pollutloa c.tqory-USEPA·--- IM0------11l_ 

Appllcahle a.or. Rea. 46 CFR Subchapttt ...... ---

Vapor Prwllll'II 46"C (115"F) (psla)... ___j.gyt_ 
Vapor Dellltty (Air = 1.0) ...U-
Sol■bilfty In Water _____ ------

FIRE & EXPLOSION HAZARD DATA 
Gnule-E: Combustible liquid 
Electrical Group-[) 

General-Slight fire hazard II exposed to heat or flame 

greater than 1 50 
Unavailable 
Unavailable 
Water 

Flub Polat ("F) .. 
Flaaaaltle Unlit& .. 
Alltolpltlon Temp, ("Fl .. 
Eitla.raillllq Aaentl .... 
Spedal Fire Proc:edures ... Use water to cool life exposed tanks to avoid combustion. 

HEALTH HAZARD DATA 
Heal.ti! Huanl Ratinp 

Unavailable 
OdoTtbl'elltold(ppm) 

No"9 
PEL/IWA(ppm) 
Not pertinent 

Gaeral-No threat of damage from vapor inhalation since the volatility of sorbitot is so low. 

Sympt-tiot tiquid will bum skin. 

Short Ex.-.re Tolerance-Not applicable. 

ExpolW'e Procedures-Treat for bums resulting from contact with hot liquids. 

REACTIVITY DATA 
Stability-Stable. 

Com.patlbWty-Materlal: Mild or stainless steel is acceptable. 

Carso: Group 20 of compatibility chart. 

SPILL OR LEAK PROCEDURE 

TLV/fWA (ppm) 
Not pertinent 

Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquid. Stop discharge if 
possible. 

If a .,W oecun, ~ tbe Natfoaal lletpOllle Ceater, 800-4244802. 

Relnarb: " Unregulated, Table 2, 46 CFA Part 153 . 
.. Very soluble in hot water 
t Unassigned 
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SOYBEAN OIL 
Synony..,._ Chinese bean oil; Soyabean oil; Soy oil United Natiom Number ... --'--

CHRIS Code .. 

Formub.-Mixture 
Bollhla Point.. ~ • ..t:li11trc __ ·F 

•c "F Appuruice.Odor-Pale yellow liquid; weak odor 

Speclfte Graflty-0.92 to 0.93 
Free.z:lq Point.. -20"C -4"F 

___ ·c ---·• 

Chemieal Fually-Esters 
Vapor PreAure ltl"C (61'F) (mmll&) .. -2J2L. 
Reltl V1por Preaure (plU)... -2.l.Q_ 

Pol111d1111 C.telOl')'-USEPA ___ IMO ____ll_ 
Vapor Prellllft 4''C (115'Fl (plia).. ___QJ§_ 
Vapor Dellllty (Air = 1.0).. _____Hf_ 

Applicable Bolk Rea, 46 CFR Subcbapter ....... _____Q__ Sol11bHlty In Water_____ SljghJ 

Gnde-E: Combustible liquid 
Electrieal.Group-D 

FIRE & EXPLOSION HAZARD DATA 

Geaeral.-Slight fire hazard when exposed to heat or flame. 

540 
Unavailable 
83' 
Dry chemical, foam or carbon dioxide 

Flqb Point ("F) ... 

FlllNlllable Limlb .. 
Autoipidon Tenip. ("F) .. 

Extinguisb.ln11 Apnb .. 
Special Fire ProcedUta .. Water may be incffectjye on fire. Cool exposed containers with water. 

Health Huan1 Rattnp 
Ull8.vailable 

General-Not harmful. 

Symptoms-None 

HEALTH HAZARD DATA 
Odor Tluwlaold (ppm) 

Not pertinent 
PEL/fWA(ppm) 

Not pertinent 

Short ~11po11ure Tolerance-Does not penetrate skin in harmful amounts. 

Exposure Procedures-Non-toxic. Wash thoro1JQhly with soap and water. 

REACTIVITY DATA 
SUlbllity-Stable. 

nvrrwA <nm> 
Not pertinent 

Compatibillty-Mtlterla1: Usual materials of construction are suitable. Will soften some paints and rubber. 

Cuao: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. Secure all ignitiOn sources. 

If 1 1pHI OCC11n, call die Nltiolial Relpollle ee.ter, 800-4l4-IIIOl. 

Remarks: :t: Unassigned 
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SPERM OIL 
Synonyms- Whale sperm oil 

Formul1-lndefinite 

Appearance-Odor-light yellow oily liquid; characteristic -Specific Grarity-0.87 to 0.88 

U11lted Natiollfl Nu•ber ... 

OIRIS Code .. 

Bollina: Point .•.. 

Freezlna Point ... 

~-c 
·c 

____J"C ___ ·c 
Vapor Preuure 2o·c (68'F> CmmHa> ... 
Reid Vapor ~re (pi1laJ ... 

_;__ 

---=----
., ---., ==·F ___ "F 

__2.Q_ 
--2.J.._ 
..JUL 

Pollution C.tepry-USEPA ___ IMO _c__ 
ApPHcat,lt Bulk Rea, 46 CFR Subcnpter ....... _c__ 

Vapor Pnuure 4'"C (115'F) ~ ... 
Vapor Dellll.ty (Air = I.It).. .. 
Solubility In Water .. IOIPI~ 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrlcal Groap-D 

General-Slight fire hazard when exposed to heat or flame. 

Flub. Point ('F) .. 428 
F'IMU111dlle LimHa ..... Unavailable 
Autoipitlon Temp. ("Fl ..... 586 
ExtiapWilq Aaents ... Carbon dioxide, dry chemical 
S]ledal Fire Procedurm .. . Water foam may cause frothing. 

HEALTH HAZARD DATA 
Healdi Huard Rat111111 OdM ThNilllold (ppm) PEL/TWA (J,pm) TL V /I'W A (ppm) 

o, 1, 0 Unavailable Unavailable Unavailable 

General-Toxicity probably low. Details unavailable. 

Symptoms-Unavailable 

Short Expoeure Tolerance-Unavailable 

E•potllN! ProcNuret-Flush affected areas with plenty ol water. wash thoroughly with soap and water. 

REACTIVITY DATA 
StabUlty-Stable. 

Compatibility-Material: Usual materials of construction are suitable. 

Cuao: Group 33 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing. 

Renwb: t Unaveilable 
i Unassigned 

H • lpHI occun, c::all Ille National Relpoqe Cater, 800-424-8802. 
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STYRENE MONOMER 
Synonyms- Cinnamene; Cinnamol; Ethenytbenzene; 

Phenylethylene; Styrene; Styrol; Styrolene; 
Vinylbenzene 

Formula-C0 H,CHCH, 

United Natiom Nn111ber ... 

CHRIS Code .. ___fill'._ 

Bolling Point .. 

Freezing Point .. 

~•c ~•F 
Appearnce-Odor-Colorless liquid; sweet odor when 'C "F 

J)tlre; sharp disagreeable odor when impure 
Specific: Gruity-0.92 

-3Q"C -23'F 

Cbemic■I Family-Olefin 

Pollution C.teaory-USEPA ___Q__ IMO _.a__ 
Applicable Bulk Res. 46 CFR Subchapter ..... __Q__ 

Va)IOI" ~re 20'C (68'F) (mmHa) .... 
Reid Vapor Pn.u.re (pila) .... 

Vapor l'Tealll"e 46"C (ll5"F) (p11la) .. 

Vapor Delmty {Alr = 1.0) .... 

Solubility in Water .. 

F1RE & EXPLOSION HAZARD DATA 
Grllde-0: Combustible liquid 
Electrical Group-D 

General-Ignited by heat and open flame. Fire or contamination may cause violent rupture of tank. 

100 
t.1 to6.1% 
914 
CO,, dry chemical, wat8f fog, loam 

'C ___ 'F 

___M__ 

---=---__M__ 
----1.L.. 

Nealigible 

f1qb Point ('F). 

Flammable LimibJ .. 
Autolpltioo Temp, ("F) .. 

EitinRUisllin& Alfflb .. 
Special Flre Proceclures . Avoid breathing vapors. Provide body and respiratory protection. Keep tanks 

cool with water spray. 

Health Huard R•tlngs 
2, 2.2 

HEALTH HAZARD DATA 
Odor 11u-abold (ppm) 

0.15 
PEL/TWA (ppm) 

50 
nvrrwA (ppm) 

50/Skin 

Gener•I-Suspected carcinogen. Vapor very irritating to eyes, mod8fately irritating to respiratory tract with 
moderate systemic effect. Liquid irritating to skin. 

Symptoms-Weakness, dizziness, nausea. and sleepiness. 

Short ExJ)O!Jure Tolerance-10,000 ppm may be fatal in 30 to 60 minutes. 

ExJ)O!Jure Procedures-Vapors-remove vicflm to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. 
Soap, 11 available, should be used on affected skin areas. Get medical attention. 

REACTIVITY DATA 
Stabillty-W~I readily form peroxides which catalyze polymerization unless inhibited. Heat. ltght, and strong 

acids also catalyze polymerization reaction.· 

CompatiblHty-Material: Most materials of construction are suitable. Do not use copper or its alloys. Styrene 
can be potymertzed at explosive rates by certain contaminants. 

CarJo: Group 30 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with hqu1d. Secure ignition sources. 

If a ,,m oceun, call the Nationlll. .....,_ Center, 800 1l4 HOl, 

Remarks: • Even the mh,bited product, when heated above 125"F, can polymerize with the generation of so 
much heat that ignition is possible. 
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Synony-- Brimstone; Sulfur; Sulphur 

SULFUR (molten) 
United Natw. Number ... molten ""~ 
CHRIS Code .. JlQL_ 

Formula-S 
Appearanu-Odor-Yellow-to-bfown solid; amber liquid 

above 238'F; sharp choking SO. fl.Imes usually 

BoUina Point... ~•C _____§3Z"F 
'C "F 

'""'''"' Freezl•K Pol■t.. --1,H'C 23Q'F ___ •c ___ 'F 
Specific GraYlty-1.80 at 265'F (liquid); density ol solid 

sulfur is 2.07 glee 
Chemical FamUy-Element 

Vapor Pre.aure lO'C (68'F) (-H&) .... ~ 
Reid Vapor Pre.ure {plia)... ...Y....lmL.. 

Pollution Catepy-USEPA --- IMO _fil_ 
Applicable BuJk Reil, 46 CFR Subcbapter ....... _____Q__ 

Vapor Pralure 46'C (tl!l"FJ (,-la)... ~ 
Vapor Dnillty (Air = 1.0) ... 
SolublUty In Water.. Nag~ 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid (when carried in mohen state) 
Electrical GrOlllp-C 

General-Sulfur in the mohen state gives off hydrogen sulflcle (H,S) gas, which is poisonous and hlghly 
flammable. The rate of gas evolution depends on conditiOns, particularly the amount of hydrocarbon 
impurities present. 

Flub Point ('F) .. 335 to 370 
Flam-hie Limits .. Unavailable 
Autolp.ition Temp. c•F> .. 374 to 428 
ExtlnlUlllhing A1JOU .. COa, dry chemical. steam, water log 
Special Fire Procedures ... Do not direct a solid stream of water into burning liquid suttur or a steam 

explosion may result. When sulfur bums, sulfur dioxide (SO.) is given off. This gas is highly toxic, so 
firefighting personnel must be provided with respiratory protection. 

HEALTH HAZARD DATA 
Health Huard Ratings Odor Tbres~ld (ppm) PEL/l'W A (ppm) TL V tTW A (ppm.) 

1,1, 1 TLV for H,:S, 10 TLV for H,S, 10 

General-Liquid causes severe thermal bums. TLV for SO., 2 TLV for SO., 2 

Gas is poisonous by inhalation. 

SymptoJQ--H,S-headache, nausea, dizziness: loss of sense of smell. SO.-severe eye and respiratory 

irritation. 
Short Exposw-e Tolerance-200 ppm !or 10 minutes. 100 ppm for 30 minutes. 50 ppm for one hour. 

Ex,a.ure Procedura--Remove victim to fresh air. If breathing stops, apply artificial respiration. Oxygen, 
administered by trained personnel, is often helpful. Body contact with hot liquid sulfur can cause severe 
scalding. Do not try to remove the solidified sulfur from such a burn. Get medical attention. 

"NOTE: Odor alone does not give adequate warning of dangerous H,S concentrations. 

REACTIVITY DATA 
Stability-Stable except in contact with oxidizing agents or reactive metals. The rate of H,S gas evolution from 

motten sulfur increases with agitation. 

Compatibutty-M.terial: Liquid sulfur is not corrosive to steel, but corrodes copper and its alloys. Moist sulfur is 

corrosive to steel. 

Carp: Unassigned in compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with hot liquid. Wear heavy work gloves, goggles or lace ~leld, protective clothing for hot 

liquid. Have self-contained breathing apparatus available. Secure Ignition sources. A major spill of tiquid sulfur 
into navigable waters will solidify and sink, presenting no unusual hazards. 

U a spill ocevn, call the Nadonal Rapoue Center, 800-4~2. 

Remarks: See 46 CFR 36-Elevated Temperature Cargoes. 
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SULFUR DIOXIDE 
Synonym■- Sulfur dioxide, liquefied: Sulfurous 

anhydride: Sulfurous oxide 

Formula-~ 

United Nadom Number ... 

CHRIS Code. 

....1Q1L 

80Uin1 Poiltt.. --=1.Q'C _____ti'F 
'C "F Appearance-Odor-Compressed liquefied gas with sharp 

irritating odor. Freezi■1 Point.. -75'C ~-F 
Spectne Grarity-1.45 (at -10'C) ___ ·c ---·• 

Chemical Family-Acid anhydride 
Vapor Preaure 20·c (68'F) <••HI).. . ---2,§j!§_ 
Rehl Vapor PrNIW'e (pita)...... --8!._ 
Vapor Preu11q 4''C (115"F) (pli1).. ___j,2L_ 

Pollution Catepry-USEPA --- IMO .......Jilll_ Vapor Deaelty (Air = 1,0)..... ......2.2...._ 
Applicable Bulk Rea. 4' CFR Subc)Qipter ....... _Q__ SelubUlly In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-liquefied Compressed Gas (LCG) 
Electrical Group-NA 

General-Non-flammable, but in a lire, tanks may rupture and release irritating, toxic sulfur dioxide. 

Non-llammable 
Non-flammable 
Non-flammable 
Non-flammable 

Flash Point ("F) .. 

Flammable Limits. 
Autolpition Temp. ("F) .. 

Extinplsbina Agents 
Special Fire Procedure& .. Cool exposed tanks with water. Wear eye protection and sell-contained 

breathing apparatus. 

HEALTH HAZARD DATA 
Hc■ltb Haz.anl Ratinp Odor Threshold (ppm) PEL/TWA(ppm) IlV/TWA (p,-) 

4, 1, 4 ' 2 2 

GenenJ-Liquid can cause frostbite. Vapor is very irritating to the eyes and lungs aven at low concentrations. 

Symptoms-Vapor-causes irritation of eyes and lungs with severe choking. Liquid will cause frostbite. 

Short Exposure Tolerance-20 ppm for 5 minutes. 

Exposure Proceduru-Vapor-remove victim to fresh air. Administer oxygen if possible. Skin-flush skin with 
water. Eyes-wash with water for 15 minutes. If the liquid has spilled onto the skin, points of contact may 
be frostbitten; handle gently and protect from mechanical damage. DO NOT RUB. Get medical attention. 

REACTIVITY DATA 
Stability-Reacts with water to form sulfuroos acid, HaSO.. 

Compatibility-M■terial: The acidic reaction with water corrodes aluminum and some other metals. 

Carao: Unassigned in compatibility chart. For compatibility assistance, call 
G-MTH-1 (202-267-1577). 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, eye protection, sell-contained breathing apparatus, and protective clothing. Try to shut 

off leak. 

If I lpfU occun, call die N■tioaal Re■poa■e Ceater, 800-411 l801. 

Remarb: • Reacts with water to form sulfurous acid, HaSQ,. 
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SULFURIC ACID 
Synonyms- Batt8f)' acid; Chamber acid; Fetilizer acid; 

Oil of vitriol 
United N1tion1 Number ... 

CHRIS Code .. 

--=-

Fonnul1-H,SO. 

Appelll'Ulce-Odor-Colorless-to-brown oily liquid; no 
Bolltna Point.. ~•c ~•F 

'C "F 

odor unless hot, then the odor is choking 
Speclftc Grnlty-1.56 to 1.84 

Freezlna Point..... ------1.Q"C ~•F 
___ 'C ___ 'F 

V-,or Pr•ure zo•c (68'F) (-H&) .. ____Lm:t_ 
Cbemlcal Family-Inorganic acid Reid Vapor ~ (p11la)... ____Lim_ 

Vapor Preuure 46'C (115"F) (pail)... ~ 
PoUvtlon Cateaory-USEPA _____Q__ IMO _____Q__ Vapor De11151ty (Air = 1.0)... ___a.!__ 
AppUcable Bulk Reg. 46 CFR Subch1pter ....... ___Q__ SolubUHy In wmr .. Cgmclete 

FIRE & EXPLOSION HAZARD DATA 
G~on-llammable. Classified as a corrosive liquid. 
Electrlc:al Group-B (based upon possible hydrogen gas (H,) generation should a leak or spill occur) 

General-Sulfuric acid will not bum. It will react with many metals, giving off hydrogen gas which is highly 
flammable. If hydrogen is trapped in confined spaces, it can form an explosive mixture with air. See data 
sheet for hydrogen. 

F1uh Point ('F) .. Non-flammable 
Fbun-ble Llmlt. .. Non-flammable 
Allloipjtlon Teaip. ("F) .. Non-flammable 
Extlquil.bJ111 Aa)ent... Non-flammable 
Special Fire Procedura .. DO NOT USE WATEA to put out a fire if the water can get into concentrated 

sulfuric acid. In case of a lire next to a sulfuric acid tank, use respiratory protection against fumes. 

Health Hu.ant Ratings 
2, 4, 2 

HEALTH HAZARD DATA 
Odor Thndiold (ppm) PEL/TWA (ppm) 
Greater than t mg/m 1 1 mgtm• 

Genttal-Liquid causes severe bums with destruction of tissue. Vapor very irritating. 

nv.rrwA (ppm) 
1 mg/ml 

Symptoms-The inhalation hazard is slight at ordinary temperalufes. The skin on which acid is spilled may feel 
hot or it may sting or itch. 

Short Exposure Tolerance-10 mg/m' for 5 minutes; 5 mg/m' for 10 minutes; 2 mg/m' for ,30 minutes. 

Expo111re Procethara-Drench with water. Remove contaminated clothing and flow water onto affected area !or 
15 minutes. For eye contact, immediately !lush eye with large amounts of water for 15 minutes. Get medical 
attention. 

REACTIVITY DATA 
Stability-Stable, but can react very easily with many other materials. 

Compatibility-Material: Highly corrosive to most metals; particularly at concentrations below 60'Be. May cause 
wood or cellulose to ignite. 

C-arao: Group 2 ol compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, sell-contained breathing apparatus, protective clothing. Have body shield available. Avoid 

contact with liquid. Secure ignition sources because of the possibility ol hydrogen gas generatiorl. II pcsslble, 
cover spill with sodium bicarbonate or soda ash-slaked lime mixture (50-50). Mix and add water to form a sluny. 
Scoop up slurry. Wash site with soda ash solution. Otherwise flush cautiously with water. Avoid directing stream 
into larger pools or pockets of concentrated acid. 

If a .,W OCCllflt call tile National Reapoue Center, IOO-t24--8II02. 

Remarks: CAUTION-Never add water to the acid, otherwise spattering will occur. If dilution Is required, always 
add the acid very carefully to the water. The acid Is heavier than water. Thus, the heat of solution will be 
more uniformly dissipated, and spattering will be avoided. 
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TALL OIL 
Synoay--Uquid rosin: TaHeol; Tallol United NadOIQI Nwnber ... ___;__ 

CHRIS Code ..•.. _QIL_ 

F-llla-Mixture of rosin acids 

Appeuuee-Odor-Yallow, oily liq.id; acrid odor 

Specific Gra-rity-0.95 to 1.00 

BoW.,Poiat..... ~·c ___ ·F ___ ·c ___ ., 
Fnez1■1 hillt-----.. ____j"C ___ •F 

___ ·c ---·• 

a.-le.J FMdly-
Vapor "-re 20·c (68"F> {.aunHI) .. -1.L.... 
Reid Vapor Pr-,e (plla)... .. . ........... ........Q.1.._ 

Poll.UO. Catqory-USEPA ___ IMO ___a_ 
Vapor~ 46'C (115"F) (pita) ............ ~ 

Applicable Bulk Rec- 46 CFR S.k:bapter ....... ____Q._Q_ 
Vapor Denut)' (Afr - Ut) .......................... _____ML 
Sol■WUty In Waler .. NeeHeibf@ 

FIRE & EXPLOSION HAZARD DATA 
GrNe-E: Combustible liquid 
Electrical Groap--0 

Genend-Sllght fire hazard when exposed to heal or flame. 

380 
UnavaMable 
Unavailable 
Foam, dry chemical Of co. 

Flull Point ("F) .. 

Flamaabie Ualtl .. 
,btolpld011 Teap, ('Fl .. 
Estinplllihla Aaem ..... 
Spedal Flre Proced- .. Water may be ineffectlya on fire. Use water to cool exposed tanks. 

HEALffl HAZARD DATA 
Heal.di Huard Ratl■p 

Unavailable 
«Mor 11uabold (..,..) PEL/TWA (ppm) 

UnavaNable Unavallable 

General-Avoid contact with liquid. 

S)'lllpto!M--Skin contact will cause minor reddening. 

Sllort Ei:popre Tolennee-Not pertinent 

TLV/TWA (ppal 
Unavailable 

h,-ire Proeechrs-Skin-flush affected areas with plenty of water: wash thoroughly with soap and water. 

REACTIVITY DATA 
Stoillty-Stable. 

C:0.pattWUty-Matert.l: Usual materials ol construction are suitable. 

Car)o: Group ~ ol cornpatibNlty chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, lace shield and protective clothtng. 

Re.arks: t Unavailable 
* Unassigned 

If a 111HI occurs, call lk N111k,aal ........ C..lw, I00-4J4..IIOJ, 
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TALLOW 
Synoay--Edible tallow; ined'ble tallow; Tallow oil United Nat:lou Nu•Mr ... _;__ 

CHRIS Code .. __ILQ_ 

Formula-fats containing C,- to c,. 

Appearance-Odor-Dark yellow liquid with a waxy odor 

Spedftc Gr•rity-0.85 to 0.89 at 1o•c 

Boillna Point.. . . __y..j:ilgb"C ___ ., ___ ·c ___ ., 
Freez:l.n1 Polllt... _kl"C ~•F ___ ·c ___ ., 

C'IIHllcal Family-Esters 
Vapor Pre.ure 20"C (68'F) CmmHg) .. ___ll_ 
Reid Vapor Prelllll"t (1111la).... -2,1..__ 

Pollution C.teaor1-USEPA ___ IMO __Q_ 
Vapor Preaure ik!i'C (ll!l'FJ (plUI).. ____2.L. 
Vapor Dentlty (Air = 1.0)... . ............... ____Hf__ 

AppHcUle Blllk Res, 46 CFR Subdillpter ....... ____jL__ So1111tHlty ln Water.. . Nagligjble 

G...,_E: Combustible liquid 
Eleetrlcal Group-0 

FIRE & EXPLOSION HAZARD DATA 

General-Slight lira hazard when exposed to heat or flame. 

509 
Unavailable 
Unavailable 
Foam, water, CO., or dry chemical 

FJub Point ("F) ..• 

Flamaable Llaltl .. 
Autoipttloa T em,_ ("F) .. 

E:diquishill1 Apntl ... 
Special Fire Procedllffll .. Water may be ineffective. Cool exposed containers with water. 

Health Hazan! Ratinp 
Not pertinent 

HEALTH HAZARD DATA 
Odor Threellold (ppm.I 

Unavailable 
PEL/I'W A (ppm) 

Not pertinent 

c.-ai-Non•toxic, but possibility of thermal burns from hot liquid. 

Sf•peo....-Non-toxic. 

Short Exponre Tolerance-Hot liquid can bum eyes and skin. 

Esponre Procedura-Treat buns caused by hot liquid. 

REACTIVITY DATA 
Stuillty-Stable. 

C:-,.tilNUty-Material: 

TLV/1WA (ppm) 

Not pertinent 

Carao: Group 34 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield and protective clothing for hot liquid. 

If a .,UI occun, call die~ ....... Ceater, 800414 IIOl. 

~ + Unassigned 
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1111212• TETRACHLOROETHANE 
SynW1y11111-Acetylene tetrachloride; Ethane, 

1, 1,2,2-tetrachloro-; Tetrachloroethane: 
sym-T etrachloroettlane 

Fonnula-Cl,CHCHCI, 

Appearuce-Odor-Clear to slightly yellow liquid with 

United N■tiont Number ... 

CHRIS Code .. 

....J.ZQL 

..I.EL 

----.H§'C __ffi'F ___ ·c ___ ·F 

chloroform-like odor 
Speclfte Grnlty-1.60 

Bolling Point .. 

Freezln1 Point ... ___;;::M'C ~•F 

Clteinic■l Family-Halogenated hydrOCarbons 

PoUution Cateaory-USEPA _____a_ IMO _____a_ 
Applicable Bulk Rq. 46 CFR S.bcbaptu ....... __Q_ 

___ ·c 
Vapor PreMure zo·c <68'Fl (mmH&). 
Reid Vapor PrMUre (pl.la) .. 
Vapor Preuure 46"C (115'Fl (ptia) .. 
Vapor Dentl.ty (Alr = 1.0).. 
SolultUlty In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-Non-flammable 
Electrical Group-NA 

General-Non-flammable, corrosive liquid. When heated, ii emits highly toxic decomposition products. 

fluh Point (" Fl 
flammable Limits .. 
Autoipltlon Temp. ('F) .. 

Extingui1hin11 Agents. 
Special Fire Procedures .. 

Non-flammable 
Non-flammable 
Non-flammable 
Non-flammable 
Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 

___ "F 

---1.tL. 
---2.L 
---1.lL 
...M._ 

Sli9ht 

Health Huard Ratinp 
Unavailable 

Odor Threshold (ppm) 
0.5 

PEL/TWA (ppm) 
1/Skin 

TLV /'IW A (ppm) 

1/Skin 

Gener1I-Suspectec! carcinogen. A powerlU narcotic and river poison. 

Symptoms-Ingestion-vomiting, diarrhea. Acute intoxication with unconsciousness, cyanosis, loss of reflexes 
and death. Inhalation-can be absorbed by lungs. Fatal after repeated inhalation. 

Short Exposure Tolerani:e-10 ppm for 30 minutes. 

Exposure Procedures-Inhalation-remove to fresh air and, if necessary, administer artificial respiration. 
Ingestion-induce vomiting. Eyes-flush with water for 15 minutes. Skin-remove clothing and wash skin 
with soap and warm water. In all cases call a doctor. 

REACTIVITY DATA 
Stability-Stable. 

Comp1tibility-M1terlabi: May attack some forms of plastics. 

Carao: Group 36 of compatib~ity chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus and protective clothing. Secure all sources of ignition. 

Absorb with vermiculite and clean up. Wash site with soap and water. 

U a 1p6U ote11r■, WI tlte National lleaponte Center, 800--424 8802, 

Rem1rb; 
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TETRAETHYLENE GLYCOL 
Synonyms- bis[2-(2-Hydroxyethoxy)ethyl]ether; TEG; 

3,6,9-TrioKaundecanol, 11-diol 
United Nldo1111 Number ... 

CHRIS Code .. 

--'--

_IllL 

Formul1-HO(C.H.OJ,C.H.OH 

Appearance-Odor-Colorless to pale-straw colored 
Bollina Point.... _____azz•c ~•F 

'C "F 
liquid: sweet odor Freezjag Polld.. -§'C -2l'F 

Spednc Grarity-1.13 'C ___ 'F 

Chemical Family-Glycol ether 
Vapor Pre.ore 20"C (68"F) (•mHa) ... . ~ 
Reid Vapor PreNure (JIN}... ~ 

Pollutto,i C.teaory-USEPA-___ IM0----1ll..._ 
Vapor Preuure 46'C (115"F) (psla).. ____Lgw_ 
Vapor l>en.lty (Air = 1.0) ......................... ____§.L__ 
Sol11blllty 1ft WateT .. Cnmplete Applicable 8111k Res. 46 CFR S11bdupter ....... _____Q__ 

Grade-E: Combustible liquid 
Electrlclll Group-C 

FIRE & EXPWSION HAZARD DATA 

General-Slight fire hazard when exposed to heat or flame. 

Flub Pot.I ("F) .. 

Flammalile Limits .... 
Autoipidoa Temp. ("F) .. 

Extlnpishing A,otl .. 
Spedal Fire Procedllffll ..... 

Heal.di Huard Radnp 
o, o, 0 

345 
Unavailable 
Unavailable 
Alcohol foam, CO., water, dry chemical 
Water may cause frothing. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Odor Tllrabold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 

General-Low to no toxicity; no skin, ingestive or inhalation effects. 

Sympt-Unavailable 

Short Exposure Tolerance-Unavailable 

TLV/TWA (ppm) 
Unavailable 

Exposure Procedurn-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stability-No spontaneous decomposition, not dangerously reactive. 

Compatfbillty-Material: Steel or stainless steel recommended. 

Cargo: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with Hquld. Secure Ignition sources. 

If• spill oce--. call tbe National ...,.,_ Center, 800-424-8802. 

Remarb: + Unassigned 
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TETRAETHLYENE PENTAMINE 
Synonynss-1, 11-D,amino-3,6,9-triazaundecane 

Fonnula-NH,(CH,CH,NH).CH,CH,NH, 

Appe1rance-Odor-Viscous liquid; amine odor 

Specific Grnlty-1.00 

O.emic1I Family-Amine 

Pollution Category-USEPA ___ IMO _____Q__ 
Applicable Bulk Re11. 46 CFR Subchapter , ..... __Q__ 

United Natloll!I Number .. 

CHRIS Code .. 

Boiling Point . 

Freezing Point .. 

Vapor Pressure 2o·c (68"F) (mmHg) .. 
Reid Vapor Preaure (psia) ... 
Vapor Pre.sure 46"C (115"F) (psia). 
Vapor l>eJl1lty (Air = I.OJ .. 
Solubility in Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-C 

General-When heated to decomposition. 11 emits toxic fumes of nitrogen compounds. 

flash Point ("F). 325 
Flammable Limits .. Unavailable 
Autolpition Temp. ("F) .. 572 
Extlnplshing Agents. CO., dry chemical, alcohol foam 

----=--
-----.liil1 ., ___ ., 
___,;;;.,ZZ"F ___ ., 
---1.oYL 
---1.oYL 
---1.oYL 
___ti_ 

Aooreciable 

Special Fire Procedures .. Firefighters should wear full-protective clothing and self-contained breathing 
apparatus 

HEALTH HAZARD DATA 
Helllth Huard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV /fW A (ppm) 

1, 2, 2 Unavailable Unavailable Unavailable 
General-Liquid causes severe eye and skin bums 

Symptoms-Burning eyes and skin 

Short Exposure Tolen1nce-An 8 hour exposure to a saturated vapor-air mixture caused no deaths. 

Exposure Procedures-Skin or eye contact: Remove contaminated clothing and gently flush affected areas with 
water for 15 minutes. Get medical attention as soon as possible. 

REACTIVITY DATA 
StabUity-Stable. 

Compatibility-Material: Avoid copper and copper alloys. 

Cargo: Group 7 of compatibility chart 

SPILL OR LEAK PROCEDURE 
!f possible, wear butyl rubber gloves, face shield or all-purpose canister respirator, 

possible cover spill with sodium bisulfate. Spray with water and wash up. 
prntective clothing. If 

If a spill occurs, call the Nationlll Response Cellter, 800-424-8801. 

Remarks: 
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TETRAHYDROFURAN 
s,._,,.._ Dlethy1ene oxide; Furan, tetrahydro-; 

Tatramethylene oxide; THF 
United NatioM Naaber·----- ....2!2iL. 

CHRIS Code--------~ 

tppN au Ollar Colorless llquid; ether-like odor 

........... ___ _ 

.............. ___ _ ___Jl§'C _____lS."F 
'C "F 

-]08"C -]H"F __ ·c __ ., 
Spedlle Gnrity-0.89 

a-deal Fa.lly-Etnar 
Vapor Pr-. JO"C (61"F) (amffa) .......... _li2..... 
Reid Vapor~ (pita), ____ __J_,L_ 

PoU.ttam Cateam"Y-USEP A __&._ IMO _____.ll_ 
Va,or Pn.an 46"C (115"F) (pm) ............. _..8.5...,_ 
Vapor De!11itJ Wr - LO),____ __LB_ 

Appllal,le Blllk Rea, 4' CFR S111,daaptw ....... ____Q_ SohibWQmwmr ____ Anorrie* 

FIRE & EXPLOSION HAZARD DATA 
Gnde-C: Flammable llquid --o-.1-Dangeroua fire hazard: moderate explosion hazard. Flashback along vapof trail may occur. Vllf>O( may 

explode if ignited In an enclosed area. 

FlaalllPoatrFl ..... 8 
......W,u.Jt, 2.0 to 11.8% 
Aatoipllloa Temp. ("P) ................ 610 
Enlqlllllllq A,em-- CO., dry chemical, alcohol foem, water spray. 
Spedal Fire Procedanl .. Gives off toxic fumes when heated. Provide respiratory protection for 

firefighters. Water may be Ineffective. 

HEALTH HAZARD DATA --- Odor 11lreuold (i,pm) PEL/TWA- TI,V/l'WAW-, 

UnavaNable 400• 200 200 

o-.i-Uquid Irritating on contact. Vapor inhalation causes severe initatiOn of mucous membrann wilti strong 
narcotic action resulting in severe headache and drowsiness. 

~Irritation of eyes and mucous membranes; headache or drowsiness. 

Sliort Eipoeare Toleruce-500 ppm for 30 minutes. 

Ea,..re ~Vapor-remove victim to fre8h air; If breathing stops, apply artificial reepiration. Skin or 
eye contact-remove contaminated clothing and gently flueh affected areas with water for 15 minutes. Get 
medical advice or attention. Exposure to a potentially dangerous vapor concenb'atlon can occur before the 
product is detected by smell. 

REACTIVITY DATA 
Stalilllly-May fonn explosive peroxides upon storage or exposure to light Should be stabllzed to prevent 

peroxide formation. 

~-Material: This compound dissolves rubber. 

c.ao: Group 41 of compatt,ility chart 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gl0ve8, protective clothing and face Shield. Have all.purpose canilt. muk avalable. 

A.void contact with llquld. Secure Ignition sources. 

U • .,W ocart, all tile Natloall Relpow c.ter, I00'24 Ulll 

R-aw • NOTE: Detectable odor is greeter than the TL V. Exposure to a potentially dangerous vapor 
0iJi .c:e, 1b allui, can occur before the product is detected by smell. 
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TETRAHYDRONAPHTHALENE 
Synony- 1,2,3,4-Tetrahydronaphthalene; Tetralin; 

Telraline; Tetramp; Tetranap 

Formul1-C,0 H,. 

United Nations Number ... 

CHRIS Code .. 

___j;_ 

--1t1tL 

Boiling Point. --ZQ§"C --4Q2:"F 
Appearance-Odor-Colorless liQuid; odor similar to ___ 'C ___ 'F 

turpentine Freezing Point..... ~•c ------=1.a'F 
Speclftc Grarity-0.98 ___ 'C ___ 'F 

ClenlicaJ Family-Aromatic hydrocarbons 
Vapor Pressure lO"C (68'F) (mmHK). ~ 
Reid Vapor Preaure (,-11).. _.Q.Q2_ 

Pollutl1111 Calegory-USEPA ___ IMO~ 
Vapor Preuure .t6"C (11.5'F) (,-ia). ____Q.2L_ 
Vapor Dens.ity (Air = 1.0)... ~ 

Applkable Bulk Rea. 46 CFR S11bebapter ........ _Q.,_Q_ Solubility In Water.. IO!Qlllhle 

Grade-E: Combustible liQuid 
E1ectrica:1 Group-D 

F1RE & EXPWSION HAZARD DATA 

Ge.eral-Moderate lire hazard when exposed to heat or !lame. 

Flash Point ('F) .... 

FlanunabJe Umltll .. 
Autalpitlon Temp, ("F). 

Extlngultbiq Agents .. 
Special Fire ProcedW'elJ .. 

Health Hazard R1tlnp 
1, 1, 2 

172 
LEL=0.8%, at 1oo·c. UEL=5.0%, at 1so·c. 
722 
Foam, carbon dioxide, dry chemical 
Water may be ineffective on fire. 

HEALTH HAZARD DATA 
Odor lbrelitold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 

General-Vapor irritating at high concentrations. 

nv /TWA (ppm) 
Unavailable 

Symptoms-Vapor causes headache, vomiting, eye irritation, and coughing. Skin contact is irritating. 

Short Exposure Tolerance-Unavailable 

Expoaure Procedures-Ingestion-induce vomiting. Vapor-remove victim to fresh air: if breathing stops, apply 
artificial respiration. Skin or eye contact-Jemove contaminated clothing and gently flush affected areas with 
water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
Stability-Fairly stable but will, however, polym8fize and OKidize gilling rise to discoloretion and resinous 

material 

Compatibtlity-Mmerill: Some nbber and plastics unsuitable. 

Carto: Group 32 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, lace shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with liqukl. Secure ignition sources. 

If • ,pill occura, call tbe National Rapoue Center, 800-4~2. 

Remarb: * Pollution Category C oil-flke, 33 CFR 151.49. 
+ Unassigned 
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TOLUENE 
Synony- Benzene, methyl-; Methacide; 

Methylbenzene; Methylbenzol; Phenylmethane: 
Toluol 

Vatted Nations N•mber ... ...i--. 

CHRIS Cod, ________ ....I2L 

Boillq Point _____ -----11.l"C -----2.3.l."F 
Appearance-Odor-Colorless liquid; benzene-like odor 

S,edllc Gra,ity-0.87 
Fnezln1Poblt ... 

___ ·c ___ "F 

---=.i5'C --=1B."F 
___ ·c ---·• 

Cllemkal Family-Aromatic hydrocarbon 
VllfOl' Piwture lO'C (61'F) <mmHa) .. 

ReW Vapor Preaure (Jlla:J-l ---- _jJ__ 

Pollution c.tqory-USEPA-_____c__ IMO-_&:..... 
Applkable Bulk Res, 46 CFR S.bcbapter ........ _12...Q_ 

VllfOr Pr-.an 46"C (115"FJ (,-la)... . ~ 
Vapor Deufty (Ajr * 1.0) .....1.1!..... 
So111MHty ID Water NtaHaibla 

FIRE & EXPLOSION HAZARD DATA 
Grade-C: Flammable Wquid 
Electrical. Group-D 

Geaenl.-Dangeroua life hazard when exposed to heat or flame: moderate explosion hazard when exposed to 
flame. 

FlQk Point ("F) .. 45 .,,__..,IJai., _____ 1.27to7.0% 
Aatoi&mtlon Tem,. ("F) .. 1026 
Esttapillllq Aaen•----- CC>!, dry chemical, foam, water fog 
Spedal Fire Pnieed- .. Fight the same as a petroleum fire. The vapors are more toJCic than those of 

petroleum and should be avoided. A fife should be !ought in the same manner as any Grade C flammable 
petroleum product 

Hellltll, Huanl Radnp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor Tlu-.bold (ppnl) PEL/IWA (ppm) 

0.17 100 
TL V /l'W A (Nim) 

100 

Geaeral-Uquid slightly irritating, Vapor inhalation has moderate narcotic effect causing dizziness and headache, 
with seve«1 fatigue and mental confusion. 

Syapt_._Nausea, dizziness and headache. The victim may appear to be drunk. 

Short Expo111re Tolerance-Inhalation of 600 ppm for 30 minutes has caused severe fatigue, memal confusion, 
nausea, dizziness and headache. 

Expowre Proced.r-lngestion-do NOT induce vomiting. Vapor-remove victim to fr88h air; If breathing stops, 
apply artificial respiration. Skin or eye contact-remove contaminated clothing and gently flush affected 
areas with water for 15 minutes. Get medical advice or attention. 

REACTIVITY DATA 
StllbHlt,--Stable. 

Compatibillty-MIUerial: Rubber exposed to toluene will swell, soften, and deteriorate. Most metals are 
compatible with toluene. 

Carao: Group 32 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear plastic gloves, lace shield, protective clothing. Have all.purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

Ir I a,ill oecan, CID t11e Nldoall R-,.- Ceallr, 800-4l4-IIOl. 

Remub: * Pollution Category Coil-like, 33 CFA 151.49. 
*" Vapor Pressure: 28 mmHg at 25"C. 

283 



TOLUENEDIAMINE 
Sy-ymt- Benzenediamine, ar-methyl-; 

2,4-0iaminotoluene; 2,4-Tolamine; 
2,4-T oluenediamine; 4-m-T oluenediamine; 
m-Toluenediamine; Tolylenediamine: 
2,4-Tolylenediamine; m,. Tolylenedlamine 

Foraula-CH,C.H,(NH2). 

Appearuce-Odor-Color1ess crystals; ammonia-like 
odo, 

Specific Gn•lty-Unavailable 

Chemical Family-Aromatic amines 

United N■tloa Number ... 

CHRIS Code. 

Bollin& Point .. 

Freezln& Point .. 

______2a3'C 
___ ·c 
____fill'C ___ ·c 

Vapor Preuure 2G"C (68"FJ (mmHg), 
Reid Vapor Pre.sure (psia) .. 

____j;__ 

....I.llL 

__:t__ 
__:t__ 
__:t__ Pollution CatelJOl')'-USEPA ___A_ IMO ____c__ 

Appllcalile B11lk Re&- 46 CFR Subcbapter ...... _Q__ 

Vapor Preuure 46'C (US"F) (psia) .. 
Vapor Deas.lty {Air = I.OJ .. 
SolubUlty in Water .. SoJuble 

Grade-E: Combustible liquid 
Electrical Group-NA 

FIRE & EXPLOSION HAZARD DATA 

General-Toxic gases, NH,, CO, oxides ol Nitrogen, released by high temperature or combustion. 

284 
Unavailable 
842 
Water, CO,, foam 

Flau P°'nt ("F) ... 

Flam-hie Limits. 
A■tolpltion Temp. ("F) .. 

El:Unaulahlq Apnb .. 
Special F1re Procedlltt:I Use complete protective clothing and self-contained breathing apparatus. 

Hulda Huard Ratinp 
Unavailable 

HEALTH HAZARD DATA 
Odw- Threshold (pp111J 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
1LV/fWA (ppia) 

Unavailable 
Ge.eral-Suspected carcinogen. causes thermal bums in molten state. Toxic to the liver and central nervous 

system. 

Symptoms-Irritation and blisters upon contact. 

Sllort Exposure Tolennce-LC.o for rats in 1 hour was 5.3 mg/1. 

Expo1ure Pro«dlll'a-Remove to fresh air, administer artificial respiration or o,cygen as necessary. Flush eyes 
thoroughly with water tor 15 minutes. Wash skin with lukewarm, not hot water. 

REACTIVITY DATA 
Stability-

Compatibility-Material.: Incompatible with aluminum, copper, zinc, brass and bronze. 

Carao: Group 9 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Evacuate area. Avoid contact with hot liquid. Wear lull protective equipment and self-contained breathing 

apparatus. Contain spill and allow to solidify. Scoop into drains. Rinse down area with water. Prevent entry into 
sewers or water courses. 

If a ,pill occurs, eall the N,tlonal R~ Center, 800-424-8802. 

Re.arks: • Vapor Pressure: 1 mmHg at 107"F. 
t Unavailable 
:t: Unassigned 
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TOLUENE DIISOCYANATE 
Sy11ony1111- Benzene, 1,3-diisocyanatomethyl-: 

2,4-Diisocyanatotoluene: TOI; 2.4-Toluene 
diisocyanate: Toluene-2,4-diisocyanate: 2,4-Tolulene 
diisocyanate; 2,4-Tolylene diisocyanate; m-Tolylene 
diisocyanate 

Fonnula-H,~H3(NCO). 

Appeannce-Odor-Clear, faintly yellow liquid; strong 
----2,fil"C ~•F 

•c "F 
pungent odof 

Specific Gru:ity-1.21 
Free.z.1111 Point.. ~-c SZ-F ___ ·c ___ ., 

Chemical Funlly-Aromatic isocyanate 
VIIP(lr Pralllre 20"C (68"F) (mmHI) .. ......u:rtL.. 
Rehl Vapor PreRure (psia).... ---1.1:n!...._ 

Pollution C.teaory-USEPA _.a_ IMO _____Q__ 
Vapor Preaure 46'C (115'F) (pm&).. ___Lml_ 
VapoT Demlty (Air = 1.0)... __.§.Q._ 

Applicable Bulk Reg, 46 CFR Subcbapter ...... ___Q_ Solubility In Water" RU£11 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-□ 

General-Highly toKiC nitrogen dioxide gas is produced when this prOduct burns. 

Flash Poi■t ('F). 270 
Flammable Llmlts.. 0.9 to 9.5% 
AulolpUion Temp. ('F) .. above 300 
E1:da,uislu111 Apnhl.. C().i, dry chemical, water log 
Special Fire Proceduns .... Provide firefighters with lull body and respiratory protectiOo. Do not allow 

water to get into a tank of toluene dlisocyanate. 

HEALTH HAZARD DATA 
HeaJth Huard R1tlnp 

3, 3, 4 
Odor lbresllold (ppm) 

0.4 
PEL'TWA(ppm) 

0.005 
nv11WA(nml 

0.005 

General-Suspected carcinog8fl. Liquid extremely harmtul by skin absorption. Vapor inhalation severely irritating 
to nose and throat. Repeated exposure to low concentration can lead to respiratory problems and severe 
dermatitis. 

Symptom1-Buming at site of contact. Vapor inhalation causes intense irritation ol nose and throat. Inhalation 
can also cause asthma-like symptoms, which may not appear for several hours after exposure. 

Short Exp01Ure Tolerana:-0.5 ppm are irritating to nose and throat for brief exposures. 

Elcposure Procedurem-lngestion--do NOT induce vomiting. Vapor-remove victim to fresh air: if breathing stops, 
apply artificial respiration. Oxygen, administered by trained personnel, is often helpful. Skin or eye 
contact-immediately flush affected parts gently with water while removing contaminated clothing. Continue 
to flush for 15 minutes. Get medical help promptly. 

See Medical Kit lnfonnalion, Appendix B 

REACTIVITY DATA 
Stability-Product will react with water and even the moisture in the air in excess of 100 ppm, evolving CO, 

and heat. Can react violently with amines, alcohols and acids. 

Compatibillty-Materia1: Stainless steel, nickel and aluminum are satisfactory construction materials. Avoid 
copper and copper alloys. Mild steel may be used ii it is clean and entirely free of rust and moisture. 

Carso: Group 12 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves. protectiva clothing, self-contained breathing apparatus. protective shoes. Avoid 

contact with the liquid. Keep unprotected personnel away from spill area. May mix with venniculite, sodium 
bicarbonate, or sar,d. Pack in cardboard box and bum in open pit uSing crumpled paper and wood splinters as 
fuel. Wash si\e with soap solution. 

If 1 .,W OCC1U'1, Cllll die NltiOIIII ~ Cealer, I00-4l4-8110l, 

Rem1rb: 
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11214-TRICHLOROBENZENE 
Synonyms- Tlichlorobenzenes, liquid; 

unsym-Trichlorobenzene: 1,2,4-T richlorobenzol 

Formula-C.H,CI, 

Appearll!lce-Odor-Colorless liquid; aromatic odor 

Specific Gral'ity-1.45 

CbemJcal Family-Aromatic halocarbon 

Polludon C.tqory-USEPA _.e.__ IMO _____e.__ 
App]lcallle Bulk Reg. 46 CFR Subcbapter ........ ____Q__ 

UnJted Nations Number .. 

CHRIS Code .. 

Boiling Point ... 

Freedna Point .. 

Vapor Pressure 2tl"C (68"F) (mmHS:, .. 
Reid Vapor Preuu:re (plia) ... 
V•por Prnwre 46'C (11S'F) (p11i,,) .. 

Vapor DemJty (Air = 1.0)... 

Solublllty In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Elec:trical Group-0 

General-Slight lire hazard when exposed to heat or flame. Gives off hydrogen chloride gas. 

F1-.b Point ("F) .. 230 
Flammable Limltt.. 1.3 to 7.1% 
Autolp.ition Temp. ('F) 1180 
E:r.tinlfl(ilJhina Allfllb.. Carbon dioxide, dry chemical or loam 

__fil'F 
___ 'F 
____ea·, 
___ 'F 

_J.lL_ 
---1.0!L 
---LoYt_ 
___§,2§_ 

Insoluble 

SpeciaJ Fire Procedures.. Water spray may be used to control small fires. Cool exposed tanks with 
water. Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 
Health H11z.11rd R■tinp 

1, 1, 2 
Odor lbrabold (pp111l 

3 
PEVfWA (ppm) 

5 

General-Moderately tox,c by ingestion and inhalation, superficial burns to the skin. 

nv /TWA (ppm) 
5 

Symptom1-Aepeated exposure can lead to liver, kidney, spleen damage. Coughing, watering eyes. 

Short Ei:po111ure Tolerance-Animal studies have shown that 756 mg/kg killed 50% of the population, effecting 
the liver, kidney and spleen 

Ei:po11ure Procedurn-Ski!l and eyes-ltush affected areas with plenty ol water. Vapor-remove victim to fresh 
air. II conscious, have victim take water or milk and induce vomiting if swallowed. Administer artificial 
respiration If necessary. Call a doctor. 

REACTIVITY DATA 
StabiUty-Stable. 

Comp■tlblUty-Materl■l: Most rubbers are not compatible 

Cargo: Group 36 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear plastic gloves, se"•contained breathing apparatus, protective clothing. Absorb spill with vermiculite, 

sodium bicarbonate, or soda ash-sand mixture (10-80). Alter absorption of spill the mixture may be packaged in 
cardboard containers and burned in an open pit. Wash site thoroughly with strong soap solution. 

If a spJII occun, call the National Reaponae Ceater, 800-424-8801, 

Remarks: 
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111-TRICHLOROETHANE 
Synony$1J- Chlorothene; Ethane, 1, 1, 1-ttichloro-; 

Methyl chloroform; 1,1,1-TCE 
United N•tl01l9 Number ... 

CHRIS Code ... _n;;E...._ 

Formula-CH,CCI, 

Appearance-Odor-Colorless liquid; sweetish, 

Bolllns Point.. _____:Z!'C _____11m"F 
'C 'F 

chlOfoform-Hke odor 
Speclftc GraYlty-1.46 

Freezin1 Point .. , _____..2'C __:J§'F ___ ·c ___ ., 

Chemical FU!Uly-Halogell8.ted compound 
Vapor Prest.re 20"C (68"F) <-Ha>.. ___1W__ 
R~dVaporPreaare(piUII-----~ 

PoUudon C.tqory-USEPA--L- IMO-~ 
Vapor Pre.ire 46"C (115'F) (pala).. ____!,j__ 
Vapor Dem:lty (Air = 1,0).. ___i.L. 

Appllcal,le Ballr. Rea, 46 CFR Subcllapter ....... ~ Sol11billty la Water.. Nagligjblt 

Gl'INle-None assigned. 
Electrical Gro11p-D 

FIRE & EXPLOSION HAZARD DATA 

General-Does not bum readily but can produce a dangerous "flash" when vapors are exposed to a 
high-energy spark sources in a confined space. When in contact with hot metal or a flame, methyl 
chlorotorm can decompose to form phosgene, which is highly toxic. 

Ftuh Point ("F) ... Unavailable 
Flam-ble UmlU .... 7 to 16% (approximate value for flash described above) 
Alltoignjdon Temp, ("F). 932 
El:dquisliiiq Aaents... Dl'y chemical, loam or COt 
SJ,eclal Ftre Profflh•res .. Wear eye protection, sell-contained breathing apparatus and protective 

clothing. 

HEALTH HAZARD DATA 
Healtk Huan1 Ratlnp Odor Tbreslaold (ppm) PEL/TWA (ppm) nV/IWA (ppm) 

1, 1, 2 100 350 350 

General-Vapor inhalation gives moderate irritation of air passages plus moderate narcotic effect. Prolonged or 
repeated skin contact may cause delatting of the skin and may produce dermatitis from daily contact. 

Symptoms-Dizziness, headache, nausea, and drowsiness. 

Sltort Ei:potlll'I,! Toleruce-1500 ppm 

Exposure Proeedu~Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin Of 

eye cootact-remove contaminated clothing and gently flush affected areas with water tor 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
StalNUty-Begins to decompose at 350"F. May decompose to hydrogen chloride and other toxic products. 

Compadbutty-Materlal: The uninhibited grade is corrosive to aluminum, although the inhibited grade may be 
used with aluminum and any common construction metals at temperatures up to 175"F. 

Cargo: Group 36 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves and protective clothing. Avoid contact with liquid. Secure ignition sources. 

If a lpill ocean, call. Ille Nllt:lonal ReapoMe Cenler, II00-424-880Z. 

Remarka: • The commercial inhibited product has a boiling range of 160-190"F . 
.. Unregulated, Table 2, 46 CFR 153. 
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11 2-TRICHLOROETHANE 
Synonym5- Ethane trichloride: Ethane, 1, 1,2-trichloro-; 

beta-T; 1,1,2-TCE; beta-Trichlorethane: Vinyl 
trichloride 

United Natlo1111 Number .. 

CHRIS Code .. ..NM_ 

Formula-CH,CICHCI, 

Appearance-Odor-Colorless liquid; sweet, 
Boiling Point __ 1_1_4•c ------Zll"F 

•c "F 

chloroform-like odor 
Spedftc Gravlty-1.43 at 25"C 

Freezin& Point. -38"C -36'F ___ •c ___ "F 

Chemical Family-Chlorinated hydrocarbon 
Vapor Presl,ure 20°C (68"F) (mmH&) .. ~ 
Reid Vapor Pressure (p!iltl)... ____.1__ 

Pollution Category-USEPA·_e__ IMQ-___JL_ 
Vapor Preuure 46"C (115'FJ (,-1■). _____1__ 
Vapor Density (Air = 1,0).. . ........... ~ 
Solubility In Water.. 0 45% 81 20'C Applicable Bulk Res- 46 CFR Subchapter ...... ______Q__ 

Grade-None assigned 
Electr:lcal Group-□ 

FIRE & EXPWSION HAZARD DATA 

General-Very low degree ol llammability. Normally will not bum, but wiH in lire of other fuel or with strong 
initiator (large spark, welding torch), will give off toKic and irritating gases, including hydrogen chloride, 
chlorine, and/or phosgene. 

Flub Point ('F) 

Flammable Limits 
Autoipition Temp. ("F) 

E•tlngulsblna Aaents .. 
SpeclaJ Fire Procedures 

Health Hazard Rating:11 
Unavailable 

None measurable due to low degree of combustibility 
6 lo 15.5% 
Unavailable 
Dry chemical, loam, CO, 
Cool eKposed tanks with water. Provide respiratory protection for fire parties. 

HEALTH HAZARD DATA 
Odor Threshold (ppm) 

Unavailable 
PEL/TWA (ppm) 

1O/Skin 
TLV /fW A (ppm) 

1O/Skin 

General-Suspected carcinogen. Very lOKic, much more so than 1,1,1-lrichloroethane. Central nervous system 
depressant Toiuc to liver and kidneys. Prolonged or repeated skin contact may cause defatting of the skin 
and may produce dematitis from daily contact. 

Symptomf-Eyes-1rritahon, discomfort. soreness. Skin-irritation. Inhalation-irritation, drowsiness, 
unconsciousness. Ingestion-headache, lassitude, coma. 

Short 1-.xposure Tolerance-Short term eKposures near 2000 ppm cause central nervous system depression, 
distorts equilibrium 

Exposure Procedures-Eye-flush with water for at least 15 minutes, call physician. Skm-wash with soap and 
water tor at least 15 minutes. Inhalation-remove to fresh air, give oKygen or artificial respiration as needed. 
Ingestion-call phys1c1an. 

REACTIVITY DATA 
Stability-Generally stable; decomposes when heated. Reacts with strong oKidizers, stroog caustics, and active 

metals to cause fires and eKplosiQns. 

Compatlblllty-MateriaJ: Attacks some plastics, rubbers, coatings. Reacts with aluminum. 

Car110: Group 36 of the compalibility chart 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, self.contained breathing apparatus, and full face shield. Stop release, dike spill, 

collect with inert absortlant, dispose 1n sanitary landfill 

If• spill oce11111, call the N1tion1l Reaponse Center, 800-424-8802. 

Remark&: t Unavailable 1090 
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TRICHLORETHYLENE 
Synony-- Chlorylen; Ethene, trichloro-; Ethinyl 

trichloride; Ethylene trichloride; Tri; TrichlOfoethene 

Fonnul1-CIHC=CCI, 

Appeanutce•Odor--Colorless liquid; chloroform-like odor 

Specific Grnlty-1.47 

United N1tl01U1 N11111ber ... 

CHRIS Code., 

BoHina Point .. 

Freedna; Point .. 

___.AZ'C __ ·c 
-----=AZ'C __ ·c 

....111IL 

....Il,L_ 

___JJi'F 

---·· --=.!M'F 
___ 'F 

Chem.1.c:■1 FlllllUy-Halogeoated compound 

PoUutlon Cafeaory-USEPA ____JL_ IMO ___JL_ 

AppUc1ble Blllk Rea- 46 CFR Subebapter ........ __Q__ 

Vapol' Prellure lO"C (61'F) <mmHa) ......a.l.... 
Reid VIPGT PreNure (pm.:~'----- --2,L 
V1pw Prslure 46"C (115"F) (plla).. ____a.;__ 
Vapor DeDll.ty (Air = 1.0,,_ ____ J,li.,_ 
SolubWty t. Water.. NagHgjblt 

FIRE & EXPWSION HAZARD DATA 
Grade-None assigned. 
Electrical Group-0 

Gellera!-Although trichloroethylene does not ignite readily, It can flash under certain conditions. A high-energy 
ignition source is one of the necessary factors. The liquid or vapor on contact with t,ot metal or a flame 
can decompose to form phosgene, which is highly toxic. 

Fluh Point ("F) .. Practically non-flammable 
F1 ...... ble UmlQI .. Variable at high temperatures 
AutoJpltion Te111p. ('F) .. 770 
E:s:tmpllhl.ng Aaents .. Ory chemical, carbon dioxide, Of foam 
Special Fire Procedul'fl .. Tanks should be cooled by a water spray to prevent vaporization. Wear eye 

protection, self-contained breathing apparatus and protective clothing. 

HEALTH HAZARD DATA 
Health Huanl Ratinp Odor Tbrelllold (..,at) PEL/lWA(ppm) n.vnwA <P111D> 

1, 1, 2 50 50 50 
GeneraJ-Suspected carcinogen. Vapor inhalation leads to slight irritation of airway with moderate systemic 

effect. Prolonged or repeated skin contact may cause defatting of the skin and may produce dermatitis from 
daily contact 

Sym~Headache, nausea, eye and throat irritation, drowsiness. 

Short Exposure Toleraiu:e-150 ppm for 30 minutes. 

Eiposllfe Procettuna-Vapor-remove victim to fresh air; if breathing stops, apply artiflclal respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-In tile presence of a strong alkali it reacts to form a gas which will ignite or explode spontaneously. 

CompattltUlty-Materlal: Stabilized bichloroethylene may be used in the presence of air, water and Wght with 
any of the common construction metals at temperatures up to 248'F. 

Carso: Group 36 of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, protective clothing, self-contained breathing apparatus. AVOid contact with liquid. 

HI lflll] OCClll'I, eall die Nadoul Jt-,oue ee.ter, I00-4J4 110J. 
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11213-TRICHLOROPROPANE 
Synony1N-Allyl trichloride; Trichlorohydrin; 

Trichloropropane 
United Nati.,... N11mber .... 

CHRIS Code .. ---=---
Formul1-C~CI-CHCI-CH3CI 

Appeannce-Odor-Amber liquid; chloroform-like odor 

Spedfk: Grflfity-1.39 

Bollin& Point.. ------1.fil"C ______ll§:'F ___ ·c ___ ., 
Freedq Point.. ~•c ----5B.'F ___ ·c ___ ., 

Chemical F-lly-Halogenated hydrocarbon 
Vapor Prflhre 20·c (68"F) (mmllt) .. -----1.L_ 
Reid Vapor Preuure (pl.la).. _QJj_ 

Pollutloa C.teaorr-USEPA --- IMO _____a__ 
VQOr Preaure 4Ci"C (115'F) (pl.la).. ~ 
Vapor Demlty (Air "" I.G).. ____§,.§__ 

Applicable Bulk Rea- 46 CFR Subcupter ....... ____Q__ Sol■Wllty in Water.. <0 5% 

FIRE & EXPWSION HAZARD DATA 
Gnule-E: Combustible liquid 
Electrical Group-D 

C-ral-Moderate lire hazard; releases toxic HCI and other chlorides when heated. 

Flub Point ("F) .. 
Flamaiable Lindt, .. 
Aut6'puton Temp. ("F) .. 

Ext:111pilbbl1 Apilb .. 
Special Fire Procedllra ... 

Heal~ Huard Ratinp 
Unavailable 

174 
3.27 lo 12.6% 
579 
Water log, water blanket, C0J, foam, dry chemical 
Wear self-contained breathing apparatus. 

HEALTH HAZARD DATA 
OdOl' Tbrelltold (ppm) PEL/TWA (ppm) 

5 10 

General-Can cause permanent Injury. 

UV/IWA (ppm) 
10/Skin 

Symptoma-Skin-irritation, dermatitis, blistering. Eyes-watering, permanent injury. Inhalation-anesthesia, 
irritation of respiratory tract, moderate narcotic effects, drowsiness, dizziness. 

Short Exposure Tolerance--

Exposure Procedura-Get medical attention. Contact-flush eyes and skin with water. Inhalation-remove to 
fresh air. Ingestion-induce vomiting if conscious. 

REACTIVITY DATA 
Staliility-Generally stable. Decomposes when heated, may decompose in contact with aluminum, reacts 

vigorously with oxidizing materials. 

Compatiblllty-Materllll: Swells rubber. Suitable: Steel. Unsuitable: Aluminum. 

Carao: Group 36 ol compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact. Wear goggles, rubber gloves, and self-contained breathing apparatus. Absorb with sand. 

If a .,W oeairs, call die Nadoeal R-,onte ee.ter, 800-4J4-8802. 

Remarb: t Unavailable 
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TRICRESYL PHOSPHATE 
S)'llony11111- o-Cresyl phosphate; Phosphoric acid, 

tris(methy1phenyl)ester; TCP; TOCP; 
Tolylphosphate; Tri-o.cresyl phosphate: Tri-o-tolyl 
phosphate: Tritolyl phosphate 

United Nations NIUllber .. >3% ortho 

CHRIS Code .... ., ...... < 1 % ortho isomer ~ 
1 % Of more ortho isomer _.IW,_ 

Form11l1-(CH,C.H,),PO, 

Appearance-Odor-Colorless liquid; slight odor 

Speclftt Gravlty-1.17 

Bolllna Point .. ____ill"C ----1ZD"F 
"C "F 

Freezbl& Point.. -;12"C -?§"F ___ •c ___ 'F 

Chemical Family-
Vapor Pretaure zo·c (68"F) (mmffl) .. ~ 
Reid Vapor PreMIIJ'e <11111aJ... _L_ 

Pollution Category-USEPA ___ IMO ___A__ 
Vapor Pretaure 46'C (115"F) 1,-a>.. ...Y....l.a.. 
Vl)IOf' Deuity (Air = 1.0) .......................... .....12.Z_ 

Applicable Bulk Rq:. 46 CFR Subchapter ....... ____Q__ Solablllty In Waler.. N19ljglzffl 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Eleetrical Group-D 

General-Slight hazard when exposed to heat or flame. Will decompose at extremely high temperatures 
releasing toxic PO, gases. 

Fluh Point ("F) .. 437 
Flammable Limits.. Unavailable 
Autolpidon Temp, ("F) .. 725 
ExtiaRUlsblng Aaents.. COa, dry chemical 
Special Fire Procedureli .. Water may be ineffective on fire. Cool exposed tanks with water. Wear 

protective clothing, goggles or face shield and self-contained breathing apparatus. 

Heald!. Hazard RaUnp 
1, o, 4 

HEALTH HAZARD DATA 
Odor 'lbndiold (ppm) PEL/IW A (ppm) 

Unavailable Unavailable 
TLV/fWA(ppm) 

0.01/Skin 

General-Vapor slight hazard due to low vapor pressure. Liquid extremely toxic when ingested. 

Sympt-Vapors may irritate eyes at high temperatures. Ingestion causes severe damage to central nervous 
system. 

Short Exposure Tolerance-Unavailable 

Ellposare Procedure11-lngeslion---induce vomiting and call a physician. Skin or eye contact-for eyes flush with 
water for 15 minutes; for skin, wash with soap and water. 

REACTIVITY DATA 
Shlbillty-Stable. Can react with oxidizing materials when heated to decomposition. 

Compatiblllty-M11terlll1: Usual materials of construction are suitable. 

Cargo: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear protective clothing, goggles or face shield. Remove ignition sources. 

If a 1pm occun, CIIII ,tlte Nadoaal Respoaae c:enter, 800-424-11(12. 
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TRIDECANOL 
sy-,-ma-Alcohol C-13; lsotridecanol: lsotridecyl 

alcohol; Oxotridecyl alcohol; 1-Tridecanol; Tridecyl 
alcohol 

Fonnul1-C11H1sCHaOH 

Appearuce-Odor--Water-white liquid with pleasant 
alcoholic aroma 

Specific Gra•lty-0.85 

Caemlcal Family-Alcohol 

PolhadlMI Cateaory-USEPA·--- IMQ.--1J.L_ 
Applicable Bulk Re1, 46 CFR Subcbapter ....... ____Q__ 

United Nation, Number ... 

CHRIS C'ode. 

Boillna Point .. 

Freezin& Point .. 

Vapor Pra.ure lO'C (68'F) (mmffa) ... 
Reid Vapor Preuure ((Nila) ... 

Vapor Pnuure 46"C (115"F) (psia) .. 
Vapor l>eJllllty (Air = 1.0) .... 
Solubility In Water. 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group--O 

Gelleral-Slight fire hazard when exposed to heat or flame. 

Flllm Poi■t ("F) .. 

Flammable Limits .. 
Autolpitlon Temp. ('F) .. 

Extiqul1hin1 Ap■ts ... 
Special Fire Procedures . 

250 
Unavailable 
Unavailable 
Alcohol foam, water spray, dry powder, CO:i 
Water or foam may cause frothing. 

HEALTH HAZARD DATA 

____L_ 

-=--
_____;z;•F 
___ ·F 

___§I"F 
___ ·F ......,._ ......,._ ......,._ 
___u_ 

NOOliRiPIA 

Hu.Ith Huard Rat:111115 
o, 0, 0 

Odor Threshold (ppns) 
Unavailable 

PEL/TWA (ppm) 

Unavailable 
nv /TWA CppmJ 

Unavailable 

General-Possibility of some adverse effects from liquid contact with skin. 

Sympto-lnhalation hazard is slight. Skin contact causes minor irritation. Eye contact causes severe irritation. 

Short E1;posure Tolerance-Unavailable 

bposure Procedure&-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently wash affected areas with water. 

REACTIVITY DATA 
Stability-Stable 

Coiapatibllity-Material: Aluminum unsuitable 

CarRQ: Group 20 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. 

It a apjll occun, call the National Reaponse Center, 800-424-8802. 

Remarb: :t: Unassigoed 
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1-TRIDECENE 
Syno11yms- Olefin C-13; Undecylethylene 

Fonnu'-CH,(CH,),oCH = CH, 

Appear■nce-Odor-Colorless liquid with a mild pleasant 
odo, 

Specific Gr■t'ity-0.77 

Chemieal Family-Olefin 

Pollution Catepry-USEPA ___ IMO --1J.l._ 

United Nations Number ... 

CHRIS Code .. 

Boillna: Point. 

Freeztna Point .. 

____m·c ___ ·c 
~·c 

·c 
Vapor Pressure 20'C (68"F) (nunHa) .. 
Reid Vapor Preaure (pua) ... 

-----'--

-=--
_..!fil'F 

'F 
-11"F 

___ 'F 

------------Applicable Bnllr. Reg. 46 CFR Subdlapter ....... ______Q__ 

Vapor Preuure 46'C (115'F) (p11LI) .. 
Vapor Demlty (Air = t.o) .. 
Solubility 111 Watff ... ln191uble 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-D 

GeneraJ-Moderate fire hazard if exposed to heat or flame. 

Flub Point ('F). -175 
F1■1111-ltle Uialtll .. Unavailable 
Autoignition Temp, ("Fl .. Unavailable 
Extlnplslilng ARellts .. Dry chemical, foam or CO, 
Special Fire Procedures .. Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 
Health Hazard Ratinp Odor Dreshold (ppm) PEL/1WA(ppml TLV/TWA (ppm) 

UnavaMable Unavailable Unavailable Unavailable 
GeneraJ-Data are lacking; however, it appears that the 1-Tridecene is relatively non-hazardous. 

Symptoms-Unavailable 

Short E,iposure Tolerance-Unavailable 

Ellpo!lure Procedures-Liquid may irritate the eyes. Aft8f skin or eye contact, flush with water for 15 minutes. 

REACTIVITY DATA 
Stability-Stable. 

Cempadhility-Materlal: Usual materials of construction a,e suitable. 

Carao: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, face shield, protective clothing. Have au-purpose canister mask available. Secure ignition 

sources. 

If a -,ill occun, call tile National Respl.)Me Center, 800-424-8801. 
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TRIETHANOLAMINE 
Synonynq- 2,2' ,2" -Nitrilolriethanol: TEA; 

Triethylolamine: Tri(hydroxyethyl)amine: 
Tri(2-hydroxyethyl)amine; Trihydroxytriethylamine; 
Tris(hydroxyethyl)amine; Trolamine 

United NatlolllJ Number ... 

CHRIS Code 

____L_ 

Fonnula-(HOC.H.).N 

Appeannc~Odor-Colorless, oily liquid; slight 
Bolling Point . ~-c 

'C 
_____§a2'F 

'F 
ammonia-like odor 

Speclftc GrHlty-1.13 
Freezing Point .. -----1J!'C 

·c 
__2'F 
___ 'F 

Chemical Fam.Uy-Amine 

Pollution Category-USEPA ___ IMO ___Q_ 

Applicable BuJk Reg. 46 CFR Subchapter ____Q__ 

Vapor Pressure 20"C (68'F) (mmH&) .. 
Reid Vapor Pre11111ure (psla) ... 
Vapor Preaaure 46'C (llS'F) (p1da) .. 
Vapor Density (Air = 1.0) ... 
Solubility In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
EJectrieal Group-C 

Genera.I-Slight hazard, when exposed to heat or !lame. The oxidation products are poisonous. 

365 
Unavailable 
Unavailable 
CO,, dry chemical, alcohol foam, water fog 

__i.o,,__ 
__i.o,,__ 
__i.o,,__ 
__llL 

Comolete 

F1uh Point ("F). 

Flammable Limits. 
Autol1P1ition Temp. ('F) 

Extingulshh11 AKentli .. 
Special Fire Procedures Keep tanks cool with a spray of water. Provide respiratory protection tor fire 

parties. 

Health Huard Ratings 
0, 1, 1 

HEALTH HAZARD DATA 
Odnr Threshold (ppm) 

Unavailable 
PEL/fW A {ppm) 

Unavailable 

General-Liquid causes irritation and burns to skin and eyes on contact 

TLV/TWA (ppa1) 

Unavailable 

Sympto,m-ltch1ng or burning of skin at site of contact If inhaled, the respiratory passages will be irritated. 

Short Ex)JO"!lure Tulerance-Una,.,a1lable 

Eiposure ProcedurH-Wash spill from the skin with water. If liquid has splashed in the eyes, wash them with 
water for 15 minutes and get medical attention. 

REACTIVITY DATA 
Stability-Begins to decompose at 450"F 

Compatibility-Material: Copper and its alloys are corroded. 

Cargo: Group B of compatibility chart. See also Appendix I-Exceptions to the Chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, protective clothing. A,.,oid contact with liquid Cover spill with sodium bisulfate. 

Spray with excess water and wash up. Wash area with soap solution 

If • tplll oecun, call the National Reaponae Center, 800-424-8802. 

Remarks: Partly to lower the high freezing point, the commercial product is a mixture of triethanolamine with up 
to 25% diethanolamine and 5% ethanolamine The resultmg mixture will ha,.,e properties that ,.,ary 
somewhat from those shown. 

:j: Unassigned 
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TRIETHYLAMINE 

Sy-ym■- N,N-Oiethylethanamine; TEN United Natlo1111 Number .... 

CHRIS Code. ___ruL_ 

Fom111la-(G,iH0):,N 
Bolllq: Point... ~-c ------"2.'F ___ ·c ___ •F Appearance·Od01-Colorless liquid; ammoniacal odor 

SpedRc: GraTlty-0.73 
Fffi!zin& Point.. ~•c ~•F ·c ___ ·F 

Cltendcal Family-Amine 
V■por Pre.lure :zo·c (68'F) CmmHI).. ~ 
Reid V■pot' Pr-Uf'e (psla)... ____2.a._ 

Polllltlon Catepry-USEPA _J2._ IMO~ 
Applicable Bulk Rea, 46 CFR Subchapter ....... _.Q._ 

V111por Preuure 46'C (115"F) ((Illa).. ~ 
Vtqlm' Denlity (Air = I.OJ .......................... ~ 
Soluhlllty In Water.. $1jght 

Grade-C: Flammable liquid 
Electrical Group-C 

FIRE & EXPWSION HAZARD DATA 

General-Dangerous, keep away from heat or open flame. Flashback along vapor trail may occur. Vapor may 
explode if ignited in an enclosed area. 

Fladi Poiat ('F).. 25 
Flammable Lim.lb... 1.2 to 8.0o/o 
AuloiplUOII Te•p. ('F) .. 842 
E:s:thlpqbln1 Apn"- Alcohol foam, 00:z, dry chemical 
Speda] Fire PNN:edarn ... Use water to keep fire-exposed containers cool. If a leak or spilt has not 

ignited, use water spray to disperse the vapors and to protect personnel attempting to stop leak. Water 
spray may be used to flush spills and to dilute, rendering non-flammable. 

Heallb Hazard Rallnp 
2, 2, 2 

HEALIB HAZARD DATA 
Odor Tlrabold (ppm) 

Unavailable 
PEL/J'W A (ppm) 

10 
nv /TWA (ppml 

10 

General-liquid dangerously absorbed through skin. Vapor inhalation harmful. It is one of the most severe eye 
irritants and permanent injury may follow eye contact despite prompt treatment efforts. 

Sympt_,_Liquid causes eye injury and skin irritation. 

Short ExlJO'llre Tolerance-Less than 100 ppm for humans for 30 minutes. A 4 hour exposure was lethal to 1/8 
of rats tested. 

Es.ponre Procedures-In case of contact with eyes or skin, immediately flush with plenty ot water for at least 15 
minutes: for eyes, gel medical attention. Remove contaminated clothing and shoes at once. 

REACilVITY DATA 
Stablllty-Stable. 

Compatlbillty-Materilll: Copper and Its alloys are incompatible with triethylamlne. 

Carso: Group 7 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
11 possible, wear butyl rubber gloves, face shield or all-purpose canister respirator, and full-protective clothing. 

Secure Ignition sources. Cover spill with sodium bisullate. Spray with water and wash up. 

If a .,W ocan, call lite Natioul Reapoue Ceater, 800-4l4-8110l. 

Remarkl: 
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Synonyms-1,3,5-Triethylbenzene; sym
Triethylbenzene 

Formula-CoH,(CH,CH,), 

TRIETHYLBENZENE 
United Nation, Number, .. ___i__ 

CHRIS Code .... 

Bollin& Point .. 

Freezi111 Point .. 

_____Zl.§"C __-4Zl'F 
Appearance-Odor-Clear, colorless liquid; weak aromatic "C "F 

odo, -zo·c -94"F 
Speclftc GrHity-0.86 

Chemic.I Family-Aromatic hydrocarbon 

Pollution c.teaor,,-USEPA ___ IMO ___A__ 

Applicable Bulk Rea- 46 CFR Subcbapter.. . .. ___Q.jL 

Vapor PreMure 20'C (68'F) (nunff&) .. 
Reid Vapor Preaure (plUI) .. 
Vapor Pnillure 46'C (115"F) ((Nii.) ... 

Vapor Dellllty Wr = 1.0) ... 
SolubWty in Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-E: Combustible liquid 
Electrical Group-0 

General-Moderate fife haZard wheo exposed to heat or flame. 

Flub Point ("F) .. 

Flammable Umit11 .. 
Autoipltion Temp. ("F) 

EitlllfUisblq; Apntl ... 
SpeeUII Fire Procedurn ..... 

,., 
Unavailable 
Unavaiiable 
Foam, carbon dioxide or dry chemical 
Water may be ineffective on fire. Cool exposed tanks with water. 

HEALTH HAZARD DATA 

'C ___ 'F 

JQL_ 
_ML_ 
J.2L 
___.a.L.. 

ID191Ubla 

Health Hazard Ratlng11 
1, 1. 1 

Genenl-

Odor Tlr,reshold (ppm) PEL/I'W A (ppm) 

Unavailable Unavailable 
TLV/TWA (ppm) 

Unavailable 

Symptoms-Slight smarting of the eyes or respiratory system if present in high concentrations. 

Short ExpO!!lure Tolerance-Unavailable 

Exposure Procedureii-Vapor-remove victim to fresh air. Skin or eye contact-remove contaminated clothing 
and gently flush affected areas with water. 

REACTIVITY DATA 
Stability-S1able Can react with oxidizing materials. 

Compatibility-Material: Usual materials of construction are suitable. 

C11r110: Group 32 ol compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid Secure ignition sources. 

If • spUI occun, call tbe National Ra;pow Center, 800-414 1802, 

Renu.rlui: :f: Unassigned 
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TRIETHYLENE GLYCOL 
s,_,_ Di-beta-hydroxyethox)'ethane: 2,2' -Ethylene 

dioxybis(ethanol): 2,2'-Ethylene diOxydiethanol; 
Ethylene glyeol dihydroxydlethyl ether: Glycol 
bis(hydroxyethyl}ather, TEG; Trlglycol 

CHRIS Code .. __IElL 

Fonn11i.-(CH.OCH.CH.OH}a 

A~ss liquid with a slight, sweat 
BoHlna Polat ____ -----2Zl'C ______saa•F 

'C "F - Freeaaa Point - 7°C 1 p•F 
Spednc GraYlty-1.12 ___ •c ___ •F 

Cliemical FU1Hy-Glycol ether 
Vapor Pre.are 20'C (Al"P) (..aft) ......... ...Y.....La.. 
Re6d VllfOI' rr-re (flia)... ~ 

Polllldon Cateaory-USEPA ___ IMO ___JiL_ 
Vapor Pr-.re 46'C (115'F) (,-a) ..Y.....L&nL 

A,,Ucable Blllk Rea, 4Ci CFR S.bdlapter ........ ____12__ 
Va,or 0.-IJ Wr = 1.0,---~~ ....§.lL 
Sol■Wltty ID Water_____ Cgmpfete 

Grade-E: Combustible liquid --,-c FIRE & EXPLOSION HAZARD DATA 

Gateral.-Sllght fire hazard when exposed to heat or flame. Moderate explosiOn hazard when vapor Is exposed 
to flame, spark or heat source. 

Flab Polat ("F) .. 

t1a..-bleU.tb .. 
A11tofp1Uoa Teap. ('F) .. 

Extlllplllilq Aae-ts ... 
Spedal Fire Pruceduel .. 

350 (cc) 
0.9 to 9.2% 
700 
Carbon dioxide, dry chemical, or alcohol loam 
Water or foam may ceuae frothing. 

HEALTH HAZARD DATA 
Healtll Huard Rad... CMor Thnlllold <,pal) PEL/TWA (,...i 

0, 0, 0 Unavailable Unavailable 

Gueral-Considered non-toxie under normal handling conditiOns. 

Sym~Uquid is a akin irritant. Vapor Is a lung and upP&r respiratory tract irritant. 

Sltort EIJIOlllft Tolenuiee-Unavailable 

TLVnwA(PflD) 
Unavailable 

EK)IOhl'e ~kin-flush eyes and skin with water. Vapor-remove victim to fresh air and administer 
artificial respiration. Call a doctor. 

REACTIVITY DATA 
Std,IUty-Stable. can react with oxidizing materials. 

CompatlbWty-Matertal: Usual materials of construction are suitable. 

Carao: Group 40 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid. Secure ignition sources. 

If• .,W ocewt. call die Natioal a.,... Cater,~ 1101 

Re~ + UnaSS1goed 
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TRIETHYLENETETRAMINE 
Synonyms- N,N' -bis(2-Aminoethyl)ethylenediamine; 

TETA; Trien 
United Nations Number .. 

CHRISC-ode .. 

~ 

___ru_ 

Formul•-H,N(C,H,NH),H 

Appearance-Odor-Moderately viscous, amber liquid; 
Bollln11 Point. ~•c ~•F 

'C 'F 
ammonia-like odor 

Specific Gra,-lty--0.98 
Freez:in& Point.. -35"C -31"F 

"C ___ "F 

Chemical Family-Amine 
Vapor Preaure lO"C (68"F) (mmH&) .. ~ 
Reid Vapor PreuUTe (plla)... ~ 

Pollution Cateaory-USEPA ___ IMO _____Q_ 
Vapor Pre.ure 46"C (lt!l"F) (pall.)... ___j.gyt_ 
Vapor Den1Uy (Mr = 1.0) ......................... ~ 

Applicable Bulk Re11. 46 CFR Subclaapter ....... ____Q__ Solubility in Water.. Comclet@ 

Grade-E: Combustible liquid 
Electrical Group-C 

FIRE & EXPWSION HAZARD DATA 

~neral-Slight fire hazard when exposed to heat or flame. No spontaneous healing. 

flash Point ('F) .. 290 
Flammable Limits.. Unavailable 
Autolpltion Temp. ("F) .. 642 
Extingul1hiq Aaenh.. Alcohol foam, carbon dioxide or dry chemical 
Spedal Fire Procedures.. Water or loam may cause trothing. Fire fighters to wear sell-contained 

breathing apparatus, goggles and protective clothing. 

HEALTH HAZARD DATA 
Health Huard Ratinp 

2, 2, 1 
Odor Tbreslaeld (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 
TLV /1WA (ppm) 

Unavailable 

General-Liquid causes severe burns to skin and eyes with only slight contact. Vapor causes primary skin 
irritation and dermatitis. 

Symptoms-Vapor-skin irritation, dermatitis: nausea, faintness, anxiety. Liquid-severe skin bl.lrns. 

Short Exp0sure Tolerance-Unavailable 

Exposure Procedur-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention 

REACTIVITY DATA 
Stability-Stable Can react wrth oxidizing materials 

Compatibility-Material: Aluminum or stainless steel are suitable. 

Cargo: Group 7 of compatibility chart. See also Appendix 1-E•ceptions lo the Chart. 

SPILL OR LEAK PROCEDURE 
Wear butyl rubber gloves, face shield or all-purpose canister respirator, protecti..a clothing. Avoid contact with 

hqu,d Cover spill with sodium b1sullate Wash up with water. Wash site with soap solution. 

If• spill occurs, call the Natioul Respome Center, 800-4l4-8802. 

298 



TRIPROPYLENE GLYCOL 
s,-,..._ No common synonyms. Ullited Natioas N■mber ____ ........ ___L_ 

CHRISC.ode .. ---- Jli!,_ 

Fonn■la-HO(CaH10)1CaH.OH 

Appearuc,e-Odorlorless liquid: odortess 

SpedftcGraflly-1.02 

BoHl.na; Point ......................... -----2§1"C ___fil3:"F 
'C ___ 'F 

Fren1na Pelnt ..................... SuPtc com,·c 'F 
___ •c ==·F 

Cliemkal FamHy-Glycol ether 
V■por Preaure lO'C (61'F) <mmH&) ......... ~ 
Reill Vapor P""1lre (]Ilia)>----- _.LmL_ 

Poll.Uon Cateaor,'-USEPA --- IMO __JJj_ 
VIIJIOI' Pre.are 46"C (U5'F) (plia) ........... ----1.mL_ 
Vapor Dea.tty (Air = 1.0).... . . ........... ____§.§i_ 

A.,Ucable 8111k Rea, 4Ci CFR S11.~ ....... ___.12___ So11lblllty ta Waler---- c.pmpj@ffl 

FIRE & EXPWSION HAZARD DATA 
Grade-E: Combustible liquid 
-Gn,op----C 

Geaeral-Slight fire hazard when exposed to heat or flame. 

111Mb. Point ("F) ____ _ -UaJ .. ___ _ 
Avtoipldoa Tea,. ("F) .. 

ExllquilWq Apo ... 
Special Fire Proeedlll'ell .•. 

285 
Unavailable 
UnavaNable 
Water, foam, carbon dioxide or dry chemical 
Water or foam may cause frothing. 

HEALTH HAZARD DATA 
Healtll.HaaNIRathlp 

o, o, 0 
Odor nr.hoW (,a,m) PELll'WA (ppm) 

None Unavailable 
General-No hazard under ordinary conditions of handling. 

Symptom.-Unavailable 

Short h~ Tolenmce-Unavailable 

Esponre Paocedua-Unavailabla 

REACI1VITY DATA 
StuWty-Stabkt. can react with oxidizing materials. 

C-,.tibWtJ-Malerial: Usual materials of construction are suitable. 

ear,o: Group 40 of compatlbillty chart 

SPILL OR LEAK PROCEDURE 
Avoid contact with Nquid. 

It ■ ..UI ocnn, call die Natioaal lleapoue Cater, 8004l4 IIIOO. 
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TURPENTINE 
Syno11y1111- D.D. turpentine: Gum spirits: Gum 

turpentine: Oil of turpentine; Spirits of turpentine; 
Steam distllted turpentine; Sulfat1:1 turpentine; 
Sulfate wood turpentine: Turps: Wood turpentine 

Formula-Mostly C,oH,~ 

Appeannce-Odor-Colorles:. liquid; smells like oil-base 
paint 

Spcelfte Gruity-0.85 to 0.87 

Chemical FamUy-Olelin 

Pollution C.tqory-USEPA ___ IMO~ 

United Nation, Number ... 

CHRIS Code .. 

Bollin& Point .. 

Free:dtlg Point .. 

..lli!=1.§Q"C 
·c 
·c ----c 

Vapor PreMure 2o·c (68"Fl (nunHg) .. 
Reid Vapor Pre1111re (p1da) ... 

---1.W._ 

~•F 
"F ==·F ___ ., 

_Q,2§_ 

~ 
_ilL 

Applicable B11lk Rea. 46 CFR S.bcbapter ..... -1l.JL 

Vapor Preuure 46'C (ll!l'F) (psia) .. 
Vapor Denalty {Air = 1.0) .... 

Solublllty In Water .. Negligible 

Grwle-0: Combustible liquid 
Electrical GrOllp-D 

FIRE & EXPLOSION HAZARD DATA 

General-Gives off acrid fumes when heated. Moderate lire hazard. Forms heavy black smoke and soot 
Flashback along vapor trail may occur. Vapor may explode in an enclosed area. 

95 
LEL=0.8% UEL-Unavailable 
488 
CO., dry chemical, water fog. loam 

Flub Point ("F)., .. 

FlammUle Limits .. 
Autolp.idon Temp. ("F) .. 

EJ1.tlnpldiln1 Aaenta ... 
SpedaJ Fire Procedures .. A tank exposed to fire should be kept cool with s spray of water. 

HEALTH HAZARD DATA 
Hwtb Huard R.atinp 

1, 1.1 
Odor Thrahold (ppm) 

Unavailable 

General-Vapor inhalation harmful. liquid irritating on contact. 

PEL/fWA (ppm) 
100 

TLV /fW A (ppm) 
100 

Symptoms-Prickling sensation of eyes, dizziness, acceleration of pulse, respiratory irritation and nausea. 

Short EJ1.po11ure Tolenmce-750 to 1000 ppm for several hours caused eye irritation, headache, dizziness, 
nausea and acceleration of pulse; 1878 ppm !or one to four hours is toxic to man. 

Eli:posure Pro«durni-RemO\le victim to fresh air; ii breathing stops, apply artificial respiration. Skin Of eye 
contact-remove contaminated clothing and gently flush affected areas with water !or 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Under certain conditions (large surface area exposed to air) turpentine can undergo spontaneous 

heating. 

Compatibility-Material: Almost any metal is suitable. Ordinary rubber is attacked and should not be used for 
gaskets or fillings. 

Carp: Group 30 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with liquid. Seel.Ire ignition sources. 

If a •!NU occun, call the Natklaal Rapome Center, 800-4~2. 

Remarks: • Vapor Pressure: 5 mmHg at 25'C. 
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UREA-AMMONIUM NITRATE SOLUTION 
(more than 2% frH •mmonfa) 

Sfllllllym1-Solar nitrogen solution; UAN-Nitrogen 
solution; UAN solution 

CHRIS Code .. 

__t__ 

Formul1-NH,CONH,,NH,NO,,NH,,H,O mixtures 

Appearance-Odor-Colorless liquid; slight ammonia-like 
Bolllna Point .. ____j@'C --2..l2'F 

___ •c ___ ·F 
odo, Freezl.na; Point ... ___J!"C ____a2;'F 

Speclnc Gra-rlty-1.3 ___ ·c ___ ., 

Cllemk:al Famlly-

Polbltion Catepiry-USEPA ___ IMO _c__ 

Vapor Preaun lO'C (68"F) (m111HR) .. 
Reid V1por Pre.ore (plia) ... .:ll!iU... 

.:ll!iU... 

.:ll!iU... 
Applicable Bulk Rea,. 46 CFR Subchapter ....... __.Q__ 

Vapor Preaure 46'C (115"F) (psla) ... 
Vapor Demlty (Air = 1.0) .. 

Solublllty in Willer .. SQlutJlft 

Grade-None assigned. 
Electrical Group-0 

FIRE & EXPWSION HAZARD DATA 

Geaeral-No direct lire hazard until water evaporates. Thermal decomposition yields toxic ammonia, carbon 
monoxide, and nitrogen oxide gases. 

Flub Poillt ('F).. pure ammonium nitrate-urea solution is not flammable. 
Flanunule Linda.. for ammonia 16 to 25% 
AutoipltioD Temp, ("F) .. for ammonia 1205 
Ert11pithhi1 Apntl.. Water 
Speda( Fire Proc:eduN .. Do not use CO,, dry chemical, foam extinguishers. Dry ammonia in contact 

with combuttibles increases potential for fire. If confined an explosion will result. Use aeN-contained 
breathing apparatus and stay upwind. 

H.atll Huard Ratiap 
o, 1, 1 

HEALTH HAZARD DATA 
Odor Tllrelliold QIIN!l) PEL/TWA (ppm) 
-45 for NH,, NH, OH 

TL V /I'!\? (ppm) 

General-Urea itself Is non-toxic. Solution will produce irritation due to ammonia being present. 

Symptom1-Protonged contact will produce mild irritation, blisters or rash. Eyes wilt become painful. Ingestion 
results in nausea, vomiting, intestinal bleeding, coma, convulsions, and or death. 

Short hpotare Tolerance-100 ppm for 30 minutes (ammonia gas). Lethal dose of ammonium nitrate is 10-15 
grams. 

Exposure Procedura-Wash skin or eyes with water. For ingestion seek medical assistance promptly. Induce 
vomiting after two glasses ol water only if conscious. Monitor breathing. Remove to fresh air. 

REACTIVITY DATA 
Stablllty--8table. Reacts with oxidizing material, combustible material, wood chips, organic materials, sulfur, 

metal, finely subdivided lead, zinc, galvanized iron, or acids. 

Compadbillty-Malerial: 

CllflO: Group 6 of compatibility char1. 

SPILL OR LEAK PROCEDURE 
Contain material to prevent contamination of land or water. Allow water to evaporate, scoop up remaining 

residue. Flush area with water to remove remaining traces. Avoid mixing or contact with organic or combustible 
materials. Spontaneous combustion may occur. 

If a 1pm oecun, eall lhe National llCllpODle Cater, 800-424-8801. 

llemarb: The more than 2% free ammonia normally requires shipment under pressure (0-30 pSla at 104.F). 
• Vapor Preaaure: 15 mmHg at 77'F. 
•• N0.-5 ppm; C0-50 ppm; NH,-25 ppm; NH.OH-I ppm 
:t Unassigned 
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lso-VALERALDEHYDE 
Synonyma- lsovaleral: lsovaleraldehyde; lsovalaric 

aldehyde; 3-Methylbutanal; 3-Methytbutyraldehyde 

Formul1-CH3CH,CH(CH,)CHO 

Appearance-Odor-Colorless liquid; weakly suffocating 
odo, 

Speclftc Gnvity-0.80 

United N.tlons Number ... 

CHRIS Code .. 

Boiling Point .. 

Fffi:zln11 Point ... 

~-c 
·c 

-51"C ___ ·c 

__2Qa_ 

___l'iA_ 

---1.il!"F 
"F 

-SQ"F 
___ "F 

Chemical Family-Aldehyde 
Vapor Preuure lG"C (68"F) (mmHR) ... 
Reid Vapor Prelsure (pa:11)... _____l__ 

Poll11tion CateaorY-USEPA ___ IMO _____Q__ 
Vapor Pre111tre 46'C (115'F) (psla)... ..J::llgb_ 

Applicable Bulk Rea. 46 CFR Subcbapter ....... __Q__ 
Vap(II" Deashy (Air = l,Ol----~ .....z.Jl!L 
Solubility la. Water.. I0191Ybfl 

Grade-C: Flammable liquid 
Electrical Group-C 

FIRE & EXPWSION HAZARD DATA 

General-When heated, it emits acrid fumes. Ignited by heat, sparks or open flame. Vapor forms exploSiYe 
mixtures with air. Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

49 
Unavailable 
Unavailable 
CO,, dry chemical, water log, alcohol foam 

Ruh Point ("F) 

Flammable Limltll .. 
Autoignition Temp. {'F) .. 

Extinguishing Aaents. 
Speci■I F"u-e Pnx:~uret .. Water may be ineffective on fire. Wear seH-contained breathing apparatus and 

protective clothing. 

Health H■z.ard R■tinp 

1, 2, 1 

HEALIB HAZARD DATA 
OdOI" lbrabold (ppm) 

Unavailable 
PEL/TWA (ppm) 

Unavailable 

General-Vapor irritating to skin and mucous membranes. 

TL V /I'W A (ppm) 
Unavailable 

Symptom1-lnclude coughing, sneezing, burning and tearing of eyes, salivation, and all signs of irritation of the 
mucous membranes. 

Short Exposure Tolerance-Unavailable 

Exposure Procedures-Wash immediately with soap and water after skin contact. Contact of the liquid with the 
eyes can cause permanent injury if prompt treatment is not given. Wash eyes with clear water; obtain 
medical treatment. 

REACTIVITY DATA 
Stability-Reacts with itself and also undergoes the condensation reaction in the presence of strong bases. 

Compatlblllty-Materi11I: Compatible with stemless steel or aluminum. 

C■rgo: Group 19 or compatibthty chart. 

SPILL OR LEAK PROCEDURE 
Avoid contact with liquid Wear rubber gloves, goggles or lace shield, and protective clothing. Secure ignition 

sources 

If II spill occun, c■II the N■tionlll RlilpOn■e Center, 800-4l4-8802. 

Remarks: • Vapor Pressue: 50 mmHg at appro1c 25"C 
1 Unavailable 
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n•VALERALDEHYDE 
Syaoay-Amyl aldehyde; Pentanal: Valeral: Valarie 

aldehyde 
United Natlou Number ... 

CHRIS Code .. 

---.ru.L 

Formllla-CH,(CH,)iCHO 

Appeannu-Odor-Coss liquid with a fruity odor 

Specific Graflty-0.81 

eom118 Point.. . ---10a·c -----2.lZ"F 
•c 'F 

Fnntng PoJnt... -!WC -132"F 
___ "C ___ "F 

Qemkal Fually-Aldehyde 
Vapor Prellure 20·c <A'FJ 1-HaJ ... _____2§__ 
Reid V11por Preaure (plia),____ ___u__ 

Pollutioll Catepy-USEPA --- IMO ___JL_ 
Vapor Preuure 46"C (115"F) (plia).. ---1&.._ 
Vapor Deulty (Air = 1.0)... ----2J!§_ 

AppUcable Bulk Rea. 46 CFR Subdiaptu ....... _.Q__ Sol11b111ty In Water.. Slight 

Gnide-C: Flammable liquid 
Electrical Group-C 

FIRE & EXPLOSION HAZARD DATA 

<--id-Flash back along trail may occur. Vapor may explode in a closed area. 

f1al!Point("F) .. ---- 54 
Flammule Um.its.. Unavailable 
Autoipldoll Te•p. ('F) .. Unavailable 
Extblpllllllna; Apna.... Garbon dioxide, dry Chemicals, foam, water spray 
s,ecw Fire Proceduret .. Wear seff-contained breathing apparatus and protective clothing as protection 

against acrid fumes. Water may be ineffective on lire. 

Heal.di Ruud. Rattnp 
1, 1, 2 

HEALTH HAZARD DATA 
Odor Tllraliold (Jlpm) PEL/IW A (ppm) 

Unavailable 50 
Geaeral.-Vapor is flammable and very irritating. Liquid causes severe bums. 

TLV /TWA (ppm) 

50 

5y.,._vapor-severe irritation of air passages with headache and rapid heart beat, eye irritation. Liquid 
causes S8V8f8 skin and eye irritation on contact. 

Sllort E:1:potUre Tolerance-Unavailable 

El:p(llm'e ~Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-immediately flood affected area with water for at least 15 minutes. Remove contaminated 
clothing. 

REACTIVITY DATA 
StahHlty-Stable. 

Compadbtllty-M■terial: Stainless steel 01 aluminum are recommended. 

Carao: Group 19 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure 

ignition sources. CoVEM" spMI with SOdium blsuNite (NaHSO,). Add small amoont of water and mix. Scoop up. 
Wash site with soap solution. 

U ■ .,W oecan, e.11 the Nadoaal R..-- Cuter, 800-424-8802, ....,.., 
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VINYL ACETATE 
Synonyms- Acetic acid, ethenyl ester; Acetic acid, vinyl 

ester; VAM; Vinyl acetate monomer; Vinyl A 
monomer; Vy Ac 

United Natt- N11mber ... 

CHRIS Code .. ....!JM,L 

fol'lllula-CH,COOCH = CH, 

Appearance-Odor-Colorless liquid; sweet odor 

Specific Gravity-0.94 

Bollin& PoJ■t .. ______.13'C __m•F 
'C "F 

FreezlqPolDL -1oo·c -148'F ___ •c ___ 'F 

Chemical Family-Vinyl acetate 
Vapgr Preuure lO'C (61'F) (mmHa) .. ~ 
Rad Vapor Preuare (plia)... --3.L 

Pollution Catepry-USEPA __jL_ IMO~ 
Vapor Preuure 46"C (115'F) (plia)... ~ 
Vapor Dentlty (Alr • I.OJ... .....i.iL_ 

Applicable BuJk Rq. 46 CFR Subcbllpler ....... __JL_ Solubility la Waler.. 2% 

Grade-C: Flammable liquid 
Electrical Gr1111p-D 

FIRE & EXPLOSION HAZARD DATA 

Ge11enil-When heated, acrid vapors are given off. Ignited by heat, sparks or open !lame. Fire may cause 
violent rupture of tank due to polymerization. 

FlNb Point ("Fl.. 18 
flamntable Limits., 2.6 to 13.4% 
Autoipitioa Teinp. ('Fl.. 801 
Extblauisb.in& Apnb.. CO.. dry chemical, alcohol loam, water spray. 
Special Fire Procedures.. If fire parties must wor11. in confined quarters, provide respiratory protection. 

Keep tank cool with a water spray. 

HEALTH HAZARD DATA 
Health Huard R■tinp 

1, 1, 2 
Odor Tbrabold (ppm) 

0.12 
PEL/TWA (ppm) 

10 

Gener■J-Uquid irritating to skin and eyes. Vapor inhalation causes slight narcotic effect. 

Symptoms-Dizziness, drowsiness. 

Shon Exp0511re Tolerance-Unavailable 

11.V /IW A ("111) 

10 

Expo5ure Procedures-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye con1act-remove contaminated clothing and gently flush affected areas with water for 15 mioutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Polymerizes readily if not inhibited. Heat can start the reaction. Emits acrid fumes when heated to 

decomposition. Can react vigorously with oxidizing materials. 

Compa.tlbUlty-M■terial: Most of the usual materials of construction are suitable. 

C■f'IO: Group 13 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, lace shield, protective clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. Flush area with water spray. 

If ■ 1pm oecura, call illl, N■tlonal Re■pon■e Center, II00-4l4-8II02, 

Rem■rkl: 
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VINYL CHLORIDE 
s,_,__ Chloroethene: Chloroethylene; Elhene, 

Chiaro-; Ethylene monochlorlde: Monochloroethene; 
Monochloroethylene; VC: VCL; VCM; Vinyl chloride 
monomer; Vinyl C monomer 

United NatioM N .. beJ' ______ ___,__ 

CHRIS Code •. ----- ----'&M.... 
Form~H,=CHCI 

Appeanmce-Odor-Color1ess liquid or gas; sweet odor 

Speclftc Gnml)'-0.91 

BoWqPolal---- --=.li•C 
·c 

Fnu1a1 Pofatc____ -1oo·c __ ·c 

____IF 

---·· ~•F 

---·· 
a-.bi Fa.By-Vinyl halide 

Vapor ~ 20"C (61'FJ (mall&) ....25&_ 
Reid Vapor~ (pda)>----- _..zL_ 

PoUlldoa eateao,y-USEPA _x._ IMO ~ 
Vapor ""-are 46"C (115"FJ (pda)..... ____iL_ 

A,.uab1e Bulk Rea. -ki CFR Subdiapler ....... ____Q_ 
Vapor Deall.ty (Air = 1.0 ---Zll..,_ 
Soluldllt)' .. w... Sfleht 

FIRE & EXPLOSION HAZARD DATA 
Gnlde-liquefied Flammable Gas (LFG) 
-Group-D 
<--al.-Dar1Q9r0ue fire hazard. Unless the flow Of gas can be stopped, putting out a vinyl chloride fire wlll 

permit accumulation of an explosive vapor concentration with Increased danger of reflaah. Heat 
decomposes vinyl chlorkle to form highly toxic pho&gene gas. Heat can also cause vinyl chloride to 
polymerize with exploeive force. 

FIMIIPohlt("FJ .. -108 
Flalmal,JeLbnttl .. 3.6 to 33% 
Allhlipltioa Temp, rFJ .. 882 
Extiapilldq Aaem--- Stop flow of gas; CO.. dry chemical. water fog 
Spedal Fire ProeedvN .. Cool tank with water spray. Provide self-contained breathing apparatua and 

protective clothing for fife-fighting personnel. 

HEALTH HAZARD DATA --- Odoi' 1'llrealMlld (ppm) PEL/IWA(JIIIIII) n.v /lWA (ppm) 
2, 1, 2 260" 29 CFR 1910.1017 5 

c--.t-Human carcinogen. Vapor harmful. Liquid or cold gas may cause akin or eye Injury almilar to froatblte. 

~nesa and drowsiness. Frostbitten areas will look white. 

Sllort Ezpoare ToJeranee-~00 ppm 1or 5 minutes. 

~ ~Remove victim to fresh air. If breathing stops, apply artificial respiratiOn. If the liquid has 
spined onto the skin, points of contact may be frostbitten; handle gently and protect from mechanical 
damage. 00 NOT RUB. In case of eye contact, flood eye gently with water for 15 minutes. Get medical 
attention." 

REACTIVITY DATA 
StabWt:J-Polymerlzes in presence of air, sunlight or heat. 

eo.,.tlbW.ty-Materlak Steel is satisfactory. However, contact with copper or other acetylide-fonning metals 
may form explosive compounds. 

Carp: Group 35 ol oompatibility chart. 

SPILL OR LEAK PROCEDURE 
War rubber gloves, self-contained breathing apparatus, protective ciothlng. AYOicl contact with llquld. Secise 

Ignition sources. 

If a .,W. omn, call Ille Nadoul a- Cealer, I004l1 IIOl. 

R-.rb: • NOTE: Detectable odor Is greater than the TL V. ExposlK9 to potentially dangerous vapor 
concentrations can occur before the vapor is detected by smell. 
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VINYL ETHYL ETHER 
Synonylllll- Ethoxyettiene; Ethyl vinly ether; EVE; 

Vinamar 
United N■tioal N ... 1ber ... 

CHRIS Code .. --'llaL 

Formula-CH, =CHOC.H. 

Ap~ar•nce-Odor-Colorless liquid; disagreeable odor 

Specmc Gruity-0.763 

BoUlna; Point.. ___ 3:z-c __ii"F 
___ ·c ---·• 

Frenlna Pohlt.. --=1.1.5"C ~•F ___ •c ___ ·F 

ChemkaJ Family-Ethers 
V-,m- Preaure lO'C {68"F) lm•HaJ.. .......!2:ll.._ 
Reid V•IIOT Preaun (]Isla).. _L_ 

Pollution C.tegory-USEPA ___ IMO ~ 
Vapor PreNun 46'C (115"F) (psla)... ---1...._ 
Vapor Deaslty (Air = t.o,,_ ____ ....2dS._ 

Applicable Bulk Reg. 46 CFR S11bcbapter ........ __Q__ Sohiblltty la Water____ _. 

Grade-C: Flammable liquid 
ElectricaJ Group-C 

FIRE & EXPWSION HAZARD DATA 

Genem-Extremely flammable; may form explosive peroxides. Flashback along vapor trail may occur. Vapor 
may explode ii ignited in an enclosed area. 

Flub Point ("F) .. less than - 50 (cc) 
flammable Umlb.. 1.7 to 28% 
Autoipldon Temp. ("F) . 395 
Extin&Ubbln1 Agenra... Alcohol foam, foam, CO., dry chemical. 
Special Fire Procedura ... Wear goggles and sen-contained breathing apparatus. Water may be 

ineffective on fire. Cool e>c:posed tanks with water. 

Healdi 8-rl Ratinp 
1, 1, 2 

HEALTH HAZARD DATA 
Odo!" Thra.hold (ppm) PEL/IWA (ppm) 

Unavailable Unavailable 
nvnwA <IIPBU 

Unavailable 

General-Vapor or liquid may be irritating to skin and eyes. Concentrated vapors resuh in rapid anesthetic effect 
and loss of consciousness. 

Symp1oms-Excltement followed by unconsciousness and respiratory paralysis. Prolonged Skin contact causes 
dermatitis. 

Short Exposure Tolerance-Data not available. 

Exposure Procedul"erl-Remove from area and administer arttficial respiration Of oxygen if necessary. Flush 
affected areas with large amounts of water. 

REACTIVITY DATA 
Stflbility-Can react vigorously with oxidizing materials. 

CompatibUlty-M■terlal: 

Carao: Group 13 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear goggles, self-contained breathing apparatus, rubber gloves. Stay upwind, knock vapors down with water 

spray. Secure ignition sources as dangerous permddas form upon heating. 

If ■ •lHll occu.-.., call die Natioa■l ~ Center, 800-424-IIOl. 

Renwb: t Unavailable 
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VINYLIDENE CHLORIDE 
Sy-)'1111- 1, 1-Dichloroethene; 1, 1-0lchloroethyleoe; 

asym-Dichloroethylene; Ethene, 1,1-dlchloro-

Formula-C,:H,CI, 

U■lted NatloM Number ... 

CHRIS Code ... 

-13QL 

_lll.L 

Bollin& Point .. 

Frenlna Polat... 

_az•c __B'F 
Appearance-Odor-Colorless liquid; sweet odor 

Spedftc Grarity-1.21 

___ ·c ___ ., 
------=-123'C ~•F ___ ·c ___ ., 

Chemical Flllllily-Vlnyl halide 

Polludon C.te1WY-USEPA _____IL_ IMO _____IL_ 
Applk:able a..tk Res,. 46 CFR Subc:Upter ....... ___Q__ 

Vapor Preaare zo•c (611'FJ (mmHII) •. 
Reid Vapor Pre.Dre (,-la) ... 
Vapor Preaure 46"C (115"F) (i-laJ ... 
Vapor Deu.lty (Air = 1.0) ... 
SolubWty ill Waler .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-A: Flammable liquid 
Electrical Gro~D 

___lU_ -_..uL. 
Neqljgjblft 

General-Dangerous tire hazard; extremely flammable. Combustion products include hydrogen chloride and 
poisonous phosgene. Fire may result in violent rupture ol tank due to polymerization. 

Flada Pohlt ("F).. 0 
Jllammalile lJmJb.. 5.6 to 16.0% 
Au.tolpidoll Temp. ('F) •.. 1058 
Ext111pllllln1 Aaats.... Carbon dioxide, dry chemical, foam, water fog 
S,eeW Fire Proeedarell ... . Keep tank cool with water spray. Wear eye protection, self-contained 

breathing apparatus and protective clothing. 

Healtli Huard Ratiap 
2, 2, 3 

HEALTH HAZARD DATA 
Odor nu-e.hohl ~) PEL/IWA (ppm) 

500 to 1000 1 
TLV ;rw A (ppm) 

5 

General-Suspected carcinogen. Liquid irritating on contact. Vapor harmful and has narcotic effect. 

s,..p1oms-Dizziness, natJSea, and Sleepiness. Liquid causes skin bums and eye Irritation. 

Sltort E:1JIOIW't Tolerance-Inhalation of 4000 ppm rapidly produces symptoms ol drunkenness: 
unconsciousness may follow shortly afterward. 

Ell:,-.re PNlc:edurs-Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACilVITY DATA 
Staldllty-Will polymerize if exposed to heat and air. This commodity must be inhibited for shipment. 

eom,.tllrilhy-Malerial.: Copper and copper alloys are unsuitable. 

Carlo: Group 35 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear rubber gloves, self-contained breathing apparatus, and protective clothing. Avoid contact with liquid. 

Secure Ignition sourcea. Do not flush spill into confined apacea where flammable vapors can acculTll.llate. 

If •·.,W occun, call tke Natloul ..,._ Ceoter, IIOCl-t24-810l, 

Reaarb: • Vapor Pressure: 400 mmHg at 14.4'C. 
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VINYL TOLUENE 
s~ Methylstyrene; para-Methyl1tyrene; 

T olylethylene 

CHRIS Code .. 

...w.L. 

Baillll1 Polllt.. ----19'C _...a3:!"F 
A~ss liquid with a disagreeable 'C "F - Freeztn1Pobtt... _ -zz·c -lOZ"F 
Speclflc Gra'fity-0.90 ___ •c ___ 'F 

~ Family-Olefin Vapor PreNure 2Q"C (61"Fl (•llllfa) ... _J.i,_ 
Rekl Vapor l'reN.re (,-)... ----2J2L 

Polludoa C.le&Or7-USEPA ___ IMO _A_ 
V-,or ~ <M'C (115"Fl (,-.).. .....QJL. 

Applkat,Je Bulk Rea, 46 CFR Subduipter ....... ___Q_ 
Vapor Denaty Wr = 1,0 _.!&IL_ 
Sol•WUty In w,m- _____ S!iRht 

Gnde-D: Combustible liquid 
Electrica:I Groa,-0 

FIRE & EXPWSION HAZARD DATA 

General-Combustion may evolve toxic gases such as carbon monoxide. Moderate fira hazard when exposed to 
heat or flame. Fire may cause violent rupture ol tank due to polymerization. 

127 
0.8 to 11% 
914 
CO., foam, water log 

Flub Point ("Fl .. 
Flam-ble Ll•lt1 .. 
Awtoipltlon T-p. ("F) ..• 
Ei:tinplalq Ap.t. ... 
Sl'fflal Are Procedura .. 

with water. 
Wear goggles and seH-contained breathing apparatus. Cool fire exposed tanks 

HEALTH HAZARD DATA 
Heatdl Huard Rati■p Odor ThraboW. (11pm) PEL/l'W A (Pf'll) TLV/IWA (ppm) 

2, 1, 1 above 10 100 50 
General-Irritation; narcotie. 

Sympto-Liquid-skin Irritation, blistering. VaPor-eye and nasal irritation. 

Short Exposure Toleraace-400 ppm !or 5 minutes. 

fa:po.ure Procedw--Vapor-remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently wash affected areas with water. 

REACTIVITY DATA 
StabWt,-Mey polymerize if exposed to heat and uninhibited. can react with oxidizing materials. 

C.ompadbillty-Materilll: Usual materials of construction are suitable. 

Carao: Group 13 of compatibility ctiarl 

SPILL OR LEAK PROCEDURE 
Weer rubber gloves, face shield, l)l"otectlYe clothing. Have all-purpose canister mask available. Avoid contact 

with liquid. Secure ignition sources. 

If a .,W ocean. call die National Rea,o.e Cater, IJ00-4l4-II02 • ....,.., 
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o-XYLENE 
Synonyms-Benzene, dimethyl-: 1,2-Dimethyl benzene: 

Orthoxylene; ortho-Xylene; Xylol 

Fornnda-C.H,(CH.,), 

Appurance-Odor-Colorless liquid; benzene-like 
aromatic odor 

Spedfic GraYity-0.89 

United Natlona Number ... 

CHRIS Code .. 

Bollin11 Point .. 

Freezln1 Point .. 

...uJlL 

.JlliL 

~•c _m•F 
___ •c ___ "F 

~•c ~•F 
"C ___ "F 

Chemical Family-Aromatic hydrocarbons 
Vapor Primure lO'C (68'FJ (mmHg).. 
Reid Vapor Pressure (pail) ... _.Q.2L 

...MQ_ 

...ML Pollution Category-USEPA ______Q_ IMO ____Q:._ 

Applicable Bulk Re11, 46 CFR Subchapter .. _Q.__Q_ 

Vapor Pre.sure 46"C (ll!l'F) (psla) ... 
Vapor Den1lty {Air = 1.0) ..... 
Solubility In Water .. 

FIRE & EXPLOSION HAZARD DATA 
Grade-D· Combustible liquid 
Elec:trital Group-0 

Negligible 

General-Moderate fire hazard, when exposed to heat or flame. Flashback along vapor trail may occur. Vapor 
may explode 11 ignited in an enclc-red area. 

F1uh Point (" Fl .. 90 
F1ammable Limits ..................... 1.1 to 7.0% 
Autoignition Temp. ("Fl 867 
ExtinlJlllsbln1 A1enb.. CO,. dry chemical, loam, water fog 
Special Fire Procedures. Water may be ineffective but water should be used to keep fire-exposed 

containers cool. If a leak or spill has not ignited, use water spray to disperse the vapors and to protect 
personnel attempting to stop a leak. Water spray may be used to flush spills away from exposures. 

HEALTH HAZARD DATA 
Health Hazard Ratinp 

1, 1, 2 
Odor Threshold (ppm) 

0.05 

General-Vapor inhalation harmful. Liquid irritating. 

PEL/fWA(ppm) 
100 

Symptoms-Headache. d1n1ness. staggering, nausea, and drowsiness, 

TLV ITW A (ppm) 

100 

Short Exposure Tolerance-Narcos1s in animals begins with inhalations of 2300-3500 ppm. Instances of 
unconsciousness in humans from severe exposures have been described, but the specific concentrations 
were unknown. 

Exposure Procedures-Vapor-remove v1ct1m to fresh air; if breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and !lush affected areas with water for 15 minutes. Get medical 
advice or attention. 

REACTIVITY DATA 
Stability-Stable 

Compatibility-Material: Most materials of construction are satisfactory Rubber will swell and solten alter 
prolonged exposure 

Car10: Group 32 of compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves. face shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with hquid. Secure ignition sources 

If a spill occurs, call the Nati0111l Re11pon11e Center, 800-424-8802. 

Remarks: • Po\lution Category C 011-like, 33 CFR 151.49. 
• • Vapor Pressure: 1 o mm Hg at 32.1 ·c. 
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m-XYLENE 
Synonyms- Benzene, dimethyl-; 1,3-0imethyl benzene; 

Metaxylene; meta-Xylene; Xylot 
United Nations Number ... 

CHRIS Code .. 

----1,QL 

--1ill>L 

Formul1-C.;H,(CH,h 

Appearance-Odor-Colorless liquid; benzene-like 
Bolllna Point .. 

Freezlna Point .. 

______rui•c ___zaz'F 
___ •c ___ ·F 

aromatic odor 
Specific GrHity-0.87 

--=jZ'C ~•F 

Chemical F&mily-Aromatic hydrocarbons 

Pollution Catqory-USEPA _____Q__ IMO~ 
Appliuble Bulk Re11. 46 CFR Subcbapter ........ ___..ll._Q_ 

Vapor PrntUre lO'C (68'F) (mmH&) .. 
Reid Vapor Preaure (p11la) ... 

Vapor Pre..ure 46"C (ll!!"FJ (,-la) .. 
Vapor Density (Air = 1.0) .. 
Solubility In Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-C: Flammable liquid 
Electrical Group-D 

·c ___ •F 

...Jlli.... 
__ML_ 
--UL 

Insoluble 

General-Dangerous fire hazard and moderate explosion hazard when exposed to heat or flame. Flashback 
along vapor trail may occur. Vapor may explode if ignited in an enclosed area. 

Flash Point ('Fl .. 77 
Flammable Llffllts.. 1.1 to 7.0% 
Autoipitlon Temp. ("F) .. 982 
Extinplahlng Agents.. Foam, CO,, dry chemical 
Specla1 Fire Procedures.. Water may be ineffective but water should be used to keep lire-e)(posed 

containers cool. If a leak or spill has not ignited, use water spray to disperse the vapor and to protect 
personnel attempting lo stop a leak. Water spray may be used to flush spills away. 

Health Huard R1tlnp 
1, ,, 2 

HEALTH HAZARD DATA 
Odor Thre.bold (ppm) 

0.05 
PEL/TWA (ppm) 

100 
nv /TWA (ppmJ 

100 
Gener1l-Vapor inhalation has moderate systemic effect resulting in possible loss of consciousness. 

Symptoms-Headache, confusion, nausea, dizziness. Dermatitis may result from repeated skin exposure. 

Short Expo11ure Tolerance-Narcosis in animals begins with inhalations ol 2300-3500 ppm. Instances of 
unconsciousness in humans from severe exposures has been described, but the specific concentrations 
were unknown. 300 ppm is the suggested short term inhalation limit. 

Expo11ure Procedu-Aemove from exposure; remove contaminated clothing, cleanse skin, and eyes. Artificial 
respiration should be started immediately if breathing has stopped. 

REACTIVITY DATA 
Stability-Stable. 

Compatlbility-M■terla1: Softens rubber; not corrosive to most metals. 

Cal"i'): Group 32 ol compatibility chart 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with liquid. Secure ignition sources. Wash up with water. 

Ir • ,piU occurs, call the N■tloDal Response Center, 800-424-8802. 

Remarks: • Pollution Category C 01l-l1ke, 33 CFA 151.49. 
•• Vapor Pressure: 10 mmHg at 28.3"C. 
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p-XYLENE 
Synony111s- Benzene, dimethyl-; 1 ,4-Dimethyl benzene; 

Paraxylene: para-Xylene: Xylol 

Appearance-Odor-Colorless liquid; benzene-like 
aromatic odor 

Speciftc Gravlty-0.86 

United Nllt'IOllll Nwnber .... 

CHRIS Code .. 

Bolllna; Point .. 

--1.3QL 

~•C __ ,ZaJ:F 
·c 'F 

_____n•c ~·F 
___ 'C ___ 'F 

Chemical Fanrily-Aromatic hydrocarbons 
VllpOJ' Preaure lO'C (68"F) (mmHI) .. 
Rehl V-,or PrNaure (plla)... .....Q.li._ 

Polludon Catqory-USEPA ~ IMO~ 
Vapor ~ 46'C (ll!l'Fl (pm).. ~ 
Vapor Density (Air = 1,0) .. ---- ..lil_ 

Appllcahle Bulk Rea. 46 CFR Subdlapter ........ ___D._Q_ Solu.Wlf ill Water... Naaliaibla 

FIRE & EXPWSION HAZARD DATA 
Gr.cte-0: Combustible liquid 
Electrical Group-D 

GeneraJ-Moderate fire hazard, when exposed to heat or flame 

Flul:I Point ('F) .. 81 
Flammable Llmib .. 1.1 to 7.0% 
Autoipitlon Temp. ('F) .. 870 

CO,, dry chemical loam, water fog Extingulahln1 A~nb .. 
Special Fire Procedures . Water may be ineffective but water should be used to keep lire-exposed 

containers cool. If a leak or spill has not ignited, use water spray to disperse the vap01'8 and to protect men 
attempting to stop a leak. Water spray may be used to flush spills away from exposures. 

HEALTH HAZARD DATA 
Health Hazard R1tlnp Odor Thrubold (ppm) PEL/1WA(ppm) TLV/fWA (ppm) 

1, 1, 2 0.05 100 100 

General-Vapor inhalation harmful. 

Symptoms-Headache, dizziness, nausea. 

Instances of Short Ex)IOllure Toleraac:e-Narcosis in animals begins with inhalation of 2300-3500 ppm. 
unconsciousness in humans from severe exposures have been described, but the specific concentrations 
were unknown. 

Expo11ure Procedures-Vapor-remove victim to fresh air; ii breathing stops, apply artificial respiration. Skin or 
eye contact-remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get 
medical advice or attention. 

REACTIVITY DATA 
Stability-Stable. 

ComplltiblUty-Mtlterial: Most materials of construction are suitable. Rubber exposed to xylene will swell, soften 

and eventually deteriorate. 

Carao: Group 32 01 compatibility chart. 

SPILL OR LEAK PROCEDURE 
Wear polyethylene gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid 

contact with liquid. Secure ignition sources. 

If • 1pill occun, Cllll tlle N,Uoul RetpOIIN Center, 800424 8801. 

Rem1rkl: • Pollution Category C Oil-like, 33 CFR 151.49. 
•• Vapor Pressure: 10 mmHg at 28.3°G. 
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ZINC DIALKYLDITHIOPHOSPHATE 
Synonyma- Zinc dihexyldithiophosphate; Zinc 

dihexylphosphorodithioate 

Fonnul1-lndelinite 

United Nations Number ... 

CHRIS Code .. ~ 

"F 
Appearance-Odor-Light yellow liquid; sweet odor 

Specific Gm·lty-1.10 to 1.12 at 20'C (liquid); 1.6 at 

Bolling Point ................. P.\ICQilll2QJD"C 
'C ---.F 

Freezing Point .................. P.!).ur ooinl 18'C 

20·c (solid) 
Olemical Family-Unassigned 

PoUution Category-USEPA ___ IMO _____A__ 
AppUcable Bulk Reg. 46 CFR Subcbapter ....... _Q._Q_ 

Vapor Pressure zo·c (68"F) Cm111Hg) .. 
Reid Vapor Pressure (1111la).. .. 
Vapor Pressure 4(1'C (115"F) (psi.) .. 

Vapor Density (Air = 1,0) .. 
Solubility in Water .. 

FIRE & EXPWSION HAZARD DATA 
Grade-0 or E: Combustible liquid 
E1ectrlcal Group-NA 

General-Hydrogen sulfide vapors may be evolved if the material is heated in excess of 150'F. 

F'lalh Point ("F).. -150 
Flammable Limit& .. Unavailable 
Autolpltlon Temp. ("F) .. Unavailable 
Exttnplahlng ,\gentll .. Dry chemical, CO. 

·c 
---,F ==·F 
__i,,,._ 
__i,,,._ 
__i,,,._ 

Special Fire Procedures .. Fire fighters should be equipped with self-contained breathing apparatus. 

HEALTH HAZARD DATA 
HeaJtb Huard Rattnp Odor Thrabold (ppm) PEL/fWA (ppm) TLV/TWA (Jlpm) 

Unavailable 0.7 10 ppm (H,5) 10 ppm (H.,S) 
General-Irritating on prolonged contact with the skin; severe swelling and destruction of tissue may result in a 

few hours. There is tlO inhalation hazard at room temperature. Skin penetration is high, but there is tlO 
hazard. 

Symptoms-Red, swollen skin; coughing. 

Sbort E:1"°'ure ToJeranee-Skin penetration at toxic levels-3.16 milliliters per 1000 grams of body weight; no 
illness in 6 hour exposure. Minimum concentration found fatal after one hour exposure---600 ppm (H,5). 

E:1"°'ure Proceduree-Unavailable. 

REACTIVITY DATA 
Stability-Antioxidant, may decompose with evolution of H,5 if heated about 1so•F. Contamination by acid may 

set up conditions for evolution of H,5. Contamination by water effects stability. 

Comp11tlbUlty-M1terlal: No corrosive or destructive effect on steel, wood or cloth. Normal matmials may be 
used; may soften natural rubber and some paints. 

Cargo: Group 34 of compatibility chart. 

SPILL OR LEAK PROCEDURE 
Rubber protective clothlng, self-contained breathing apparatus, etc. Cover with soda ash. Clean up and 

neutralize with diluted hydrochloric acid and wash with excess water. 

If I l)lill otcun, call the National ReaponM Center, IJ00-4l4-880:Z. 

8-arks: ; Unassigned 
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SYNONYM INDEX 

Many chemicals have several names. Of these, one may be a 
common name and several are chemical names. Many chemicals also 
use trade names. 

In this book an attempt was made to list the data sheets by the 
names most likey to be used. Trade names were omitted in most cases. 

An attempt was made to list every synonym likely to be in use in 
the bulk shipping industry. 

In listing these chemicals, a single-letter, greek-letter or a numeri
cal prefix was ignored in alphabetizing. 

To Find Look Up 

A 

p-Acetaldehyde Paraldehyde 
Acetic acid anhydride Acetic anhydride 
Acetic acid, butyl ester n-Butyl acetate 
Acetic acid, iso-butyl ester iso-Butyl acetate 
Acetic acid, ethenyl ester Vinyl acetate 

Acetic acid, ethyl ester Ethyl acetate 
Acetic acid glacial Acetic acid 
Acetic acid, isopropyl ester iso-Propyl acetate 
Acetic acid, methyl ester Methyl acetate 
Acetic acid, 1-methylpropyl ester sec-Butyl acetate 

Acetic acid, n-propyl ester n-Propyl acetate 
Acetic acid, sec-butyl ester sec-Butyl acetate 
Acetic acid, vinyl ester Vinyl acetate 
Acetic aldehyde Acetaldehyde 
Acetic ester Ethyl acetate 

Acetic ether Ethyl acetate 
Acetic oxide Acetic anhydride 
Acetylene tetrachloride I, 1,2,2-Tetrachloroethane 
Acetyl oxide Acetic anhydride 
Acroleic acid Acrylic acid 

Aery lamide monomer Acrylamide solution 
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I 

To Find 

Acrylic acid amide 
Acrylic acid, iso-butyl ester 
Acrylic acid, n-butyl ester 
Acrylic acid, ethyl ester 

Acrylic acid, 2-ethylhexyl ester 
Acrylic acid, isodecyl ester 
Acrylic acid, methyl ester 
Acrylic amide 
Albone 

Alcohol 
Alcohol anhydrous 
Alcohol C-1 
Alcohol C-10 
Alcohol C-13 

Alcohol C-2 
Alcohol C-3 

Alcohol C-4 

Alcohol C-5 
Alcohol C-6 
Alcohol C-8 

Aldehyde 

Aldehyde-collidine 
Aldehydine 
Alkylbenzene 
Alkyl (C7-C9) nitrate 
Allene-methyl acetylene mixture 

Ally! trichloride 
Aminobenzene 
1-Aminobutane 
2-Aminobutane 
2-Arninoisobbtane 
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Look Up 

Acrylarnide solution 
iso-Butyl acrylate 
n-Butyl acrylate 
Ethyl acrylate 

2-Ethylhexyl acrylate 
iso-Decyl acrylate 
Methyl acrylate 
Acrylamide solution 
Hydrogen peroxide 

Ethyl alcohol 
Ethyl alcohol 
Methyl alcohol 
n-Decyl alcohol 
Tridecanol 

Ethyl alcohol 
Propyl alcohol, iso- or n

isomers 
Butyl alcohol, iso-, n-, sec

or tert- isomers 

n-Amyl alcohol 
Hexanol 
2-Ethyl hexanol or iso-Octyl 
alcohol 

Acetaldehyde 

2-Methyl-5-ethylpyridine 
2-Methyl-5-ethylpyridine 
Dodecylbenzene 
2-Ethyl hexyl nitrate 
Methyl acetylene-Propadiene 

mixture 

1,2,3-Trichloropropane 
Aniline 
n-Butylamine 
sec-Butylamine 
tert-Butylamine 



To Find 

Aminocaproic lactam 
Aminocyclohexane 
Aminoethane 
Aminoethanol 
2-Aminoethanol 

beta-Aminoethyl alcohol 
bis(2-Aminoethyl)amine 
2-[ (2-Aminoethyl)amino ]ethanol 
N-(Aminoethyl)ethanolamine 
N-(2-Aminoethyl)ethanolamine 

N ,N' -bis(2-Aminoethyl)ethylene-
diamine 

Aminomethane 
I-Amino-2-Methylpropane 
2-Amino-2-methylpropane 
Aminophen 

1-Aminopropane 
2-Aminopropane 
I -Amino-2-propanol 
3-Amino-1-propanol 
Ammonia 

Ammonia, aqueous 
Ammonia gas 
Ammonia water 
Ammonium hydroxide 
Ammonium monosulfide solution 

AMS 
Amyl acetate 
sec-Amyl acetate 
Amylacetic ester 
I-Amyl alcohol 

primary-n-Amyl alcohol 
Amyl aldehyde 
Amyl carbinol 
Amyl hydride 
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Caprolactam solution 
Cyclohexylamine 
Ethylamine 
Ethanolamine 
Ethanolamine 

Ethanolamine 
Diethylenetriamine 
Aminoethylethanolamine 
Aminoethylethanolamine 
Aminoethylethanolamine 

Triethylenetetramine 

Methylamine solution 
iso-Butylamine 
tert-Butylamine 
Aniline 

Propylamine 
iso-Propylamine 
iso-Propanolamine 
Propanolamine 
Ammonia, anhydrous 

Ammonia solutions 
Ammonia, anhydrous 
Ammonia solutions 
Ammonia solutions 
Ammonium sulfide solution 

alpha-Methylstyrene 
iso-Amyl acetate 
iso-Amyl acetate 

iso-Amyl acetate 
n-Amyl alcohol 

n-Amyl alcohol 
n-Valeraldehyde 
Hexanol 
Pentane 



To Find 

An 

Anesthesia ether 
Anesthetic ether 
Aniline oil 
Anprolene 
Ant oil, artificial 

Aqua ammonia 
Aqua fortis 
Aqua fortis 
Arachis oil 
Artificial oil of ants 

Asphalt bitumen 
Asphalt cement 
Asphaltum 
Asymmetrical Dichlorocthane 
Azabenzene 

Azacyclohelane 
Azine 
Azotic acid 
Awtic acid 

Babulum oil 
Banana oil 
Battery acid 
BBP 
Benenamine 

Benzenamine 
Benzene carbinol 
Benzene chloride 
Benzene, chloro
Benzene, chloromethyl-

Benzene concentrate 

Benzenediamine, ar-methyl-

B 
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Acrylonitrile 

Ethyl ether 
Ethyl ether 
Aniline 
Ethylene oxide 
Furfural 

Ammonia solutions 
Nitric acid (56 to 68%) 
Nitric acid (95%) 
Peanut oil 
Furfural 

Asphalt 
Asphalt 
Asphalt 
I, 1-Dichloroethane 
Pyridine 

Hexamethyleneimine 
Pyridine 
Nitric acid (56 to 68%) 
Nitric acid (95%) 

Neatsfoot oil 
iso-Amyl acetate 
Sulfuric acid 
Butyl benzyl phthalate 
Aniline 

Aniline 
Benzyl alcohol 

Chlorobenzene 
Chlorobenzene 
Benzyl chloride 

Benzene, Toluene, Xylene 
mixtures 

Toluenediamine 



To Find 

1,2-Benzenedicarboxylic acid 
anhydride 

Benzene, 1,2-dichloro-
Benzene, 1,3-diisocyanatomethyl
Benzene, dimethyl-
Benzene, hexahydride 
Benzene, hexahydro-

Benzene, hydroxy-
Benzene, methyl-
Benzene, 1-methylethyl
Benzene, nitro-
Benzin 

Benzinoform 
Benzol 
Benzole 
Benzyl n-butyl phthalate 
Bicarburetted hydrogen 

Biethylene 
Bimethyl 
Biphenyl-diphenyl ether mixture 

Bis(2-chloroethyl)ether 
Bitumen 

Bivinyl 
Blue oil 
Bottled gas 
Brazil wax 
Brimstone 

Bromofume 
Bromomethane 
BTX mixtures 

1,3-Butadiene 

alpha, gamma-Butadiene 
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Phthalic anhydride 

o-Dichlorobenzene 
Toluene diisocyanate 
Xylene, o-, m- or p- isomers 
Cyclohexane 
Cyclohexane 

Phenol 
Toluene 
Cumene 
Nitrobenzene 
Gasoline, motor 

Carbon tetrachloride 
Benzene 
Benzene 
Butyl benzyl phthalate 
Ethylene 

Butadiene 
Ethane 
Diphenyl-Diphenyl ether 
mixture 

2,2' -Dichloroethyl ether 
Asphalt 

Butadiene 
Aniline 
Liquefied petroleum gas 
Carnauba wax 
Sulfur, molten 

Ethylene dibromide 
Methyl bromide 
Benzene, Toluene, Xylene 

mixtures 
Butadiene 

Butadiene 



To Find 

Butaldehyde 
Butanal 
n-Butanal 
1-Butanamine 

2-Butanamine 
1-Butanamine, N-butyl
Butane 
Butane-1,3-diol 
1,3-Butanediol 

Butanic acid 
Butanoic acid 
Butanol 
1-Butanol 
2-Butanol 

2-Butanol acetate 
n-Butanol 
Butanols 

sec-Butanol 

tert-Butanol 
2-Butanone 
2-Butenal 
trans-2-Butenal 
Butene 

cis-Butenedioic anhydride 
Butene resins 
1-Butoxy butane 
Butoxydiethylene glycol 

2-Butoxy ethanol 

2-(2-Butoxyethoxy)ethanol 

Butyl acetate 
Butyl acetate 
normal-Butyl acetate 
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n-Butyraldehyde 
n-Butyraldehyde 
n-Butyraldehyde 
n-Butylamine 

sec-Butylamine 
Dibutylamine 
n-Butane 
1,3-Butylene glycol 
1,3-Butylene glycol 

n-Butyric acid 
n-Butyric acid 
n-Butyl alcohol 
n-Butyl alcohol 
sec-Butyl alcohol 

sec-Butyl acetate 
n-Butyl alcohol 
Butyl alcohol, n-, sec- or 
tert- isomers 

sec-Butyl alcohol 

tert-Butyl alcohol 
Methyl ethyl ketone 
Crotonaldehyde 
Crotonaldehyde 
Butylene 

Maleic anhydride 
Polybutene 
n-Butyl ether 
Diethylene glycol butyl 
ether 

Ethylene glycol butyl ether 

Diethylene glycol butyl 
ether 

iso-Butyl acetate 
n-Butyl acetate 
n-Butyl acetate 



To Find 

Butyl alcohol 
Butyl aldehyde 
iso-Butyl aldehyde 
n-Butyl aldehyde 
Butylamine 

Butylamine 
N-Butyl-1-butanamine 
n-Butylcarbinol 
Butyl Carbitol 

Butyl Cellosolve 

Butyl diglycol 

Butyl dioxitol 

I-Butene 
alpha-Butylene 
beta-Butyleneglycol 

Butylene hydrate 
1,2-Butylene oxide, stabilized 
alpha-Butylene oxide 
Butyl ethanoate 
Butyl ether 

Butyl 2-methacrylate 
n-Butyl methacrylate 
n-Butyl alpha-methacrylate 
tert-Butyl methyl ether 
Butyl 2-methyl-2-propenoate 

Butyl oxitol 
n-Butyl-2-propenoate 
Butyraldehyde 
Butyric acid 
Butyric alcohol 

Butyric aldehyde 
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n-Butyl alcohol 
n-Butyraldehyde 
iso-Butyraldehyde 
n-Butyraldehyde 
Butylamine, iso-, n-, sec- or 

tert- isomers 

n-Butylamine 
Dibutylamine 
n-Amyl alcohol 
Diethylene glycol butyl 
ether 

Ethylene glycol butyl ether 

Diethylene glycol butyl 
ether 

Diethylene glycol butyl 
ether 

Butylene 
Butylene 
1,3-Butylene glycol 

sec-Butyl alcohol 
1,2-Butylene oxide 
1,2-Butylene oxide 
n-Butyl acetate 
n-Butyl ether 

Butyl methacrylate 
Butyl methacrylate 
Butyl methacrylate 
Methyl tert-butyl ether 
Butyl methacrylate 

Ethylene glycol butyl ether 
n-Butyl acrylate 
n-Butyraldehyde 
n-Butyric acid 
n-Butyl alcohol 

n-Butyraldehyde 



To Find Look Up 

C 

Camphor tar Naphthalene 
Capric alcohol n-Decyl alcohol 
epsilon-Caprolactam Caprolactam solution 
Carbinol Methyl alcohol 
Carbitol solvent Diethylene glycol ethyl 

ether 

Carbolic acid Phenol 
Carbon bisulfide Carbon disulfide 
Carbon bisulphide Carbon disulfide 
Carbon disulphide Carbon disulfide 
Carbon tet Carbon tetrachloride 

Cellosolve Acetate Ethylene glycol ethyl ether 
acetate 

Cellosolve Solvent Ethylene glycol ethyl ether 
Chamber acid Sulfuric acid 
Chinese bean oil Soybean oil 

Chlorallylene Ally! chloride 
Chlorate of soda Sodium chlorate solution 
2-Chlorethanol Ethylene chlorohydrin 
Chlorex 2,2'-Dichloroethyl ether 
Chlorinated hydrochloric ether l, 1-Dichloroethane 

Chloroacetic acid, liquid Chloroacetic acid 
alpha-Chloroallyl chloride I, 3-Dichloropropene 
gamma-Chloroallyl chloride 1,3-Dichloropropene 
Chlorobenzol Chlorobenzene 
1-Chloro-2,3-epoxypropane Epichlorohydrin 

3-Chloro-1,2-epoxypropane Epichlorohydrin 
Chloroethane Ethyl chloride 
2-Chloroethanol Ethylene chlorohydrin 
Chloroethene Vinyl chloride 
2-Chloroethyl alcohol Ethylene chlorohydrin 

Chloroethylene Vinyl chloride 
Chloroethyl ether 2,2'-Dichloroethyl ether 
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bis(2-Chloroethyl)ether 
bis-beta-Chloroethyl ether 
Chlorohydric acid 

bis(2-Chloroisopropyl)ether 
Chloromethane 
(Chloromethyl)benzene 
Chloromethyloxirane 
l-Chloro-2-nitrobenzene 

2-Chloro-1-nitrobenzene 
Chloronitrobenzenes 
Chlorophenols, liquid 
1-Chloro-2-propene 
3-Chloropropene 

3-Chloro-1-propene 
3-Chloropropylene 
alpha-Chloropropylene 
2-Chloropropylene oxide 
gamma-Chloropropylene oxide 

Chlorosulfuric acid 
Chlorothene 
alpha-Chlorotoluene 
omega-Chlorotoluene 
Chlorox 

Chlorsulfonic acid 
Chlorsulfuric acid 
Chlorylen 
Cidex 
Cinnamene 

Cinnamol 
Coal naphtha 
Coal oil 
Coal oil 
Coal tar creosote 
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2,2' -Dichloroethyl ether 
2,2' -Dichloroethyl ether 
Hydrochloric acid 

2,2'-Dichloroisopropyl ether 
Methyl chloride 
Benzyl chloride 
Epichlorohydrin 
o-Chloronitrobenzene 

o-Chloronitrobenzene 
o-Chloronitrobenzene 
2,4-Dichlorophenol 
Allyl chloride 
Ally! chloride 

Ally! chloride 
Ally! chloride 
Ally! chloride 
Epichlorohydrin 
Epichlorohydrin 

Chlorosulfonic acid 
I, I, I-Trichloroethane 
Benzyl chloride 
Benzyl chloride 
Sodium hypochlorite 
solution 

Chlorosulfonic acid 
Chlorosulfonic acid 
Trichloroethylene 
Glutaraldehyde solution 
Styrene monomer 

Styrene monomer 
Benzene 
Crude oil 
Kerosene 
Creosote, coal tar 
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Coal tar distillate 
Coal tar light oil 

Coal tar naphtha 
Codoil 

Coke oven light oil 

Colamine 
Cologne spirit 
Colonial spirits 

Columbian spirits 
Creosote from coal tar 
Creosote oil 
Cresol (2-, 3-, 4-) 
Cresylic acid 

Cresylol 
o-Cresyl phosphate 
Crotenaldehyde 
Crotonaldehyde, stabilized 
Crotonic aldehyde 

Crude coal tar 
crude Epichlorohydrin 
Crude solvent coal tar naphtha 
Crystalite 
Cumol 

Cyanoethane 
2-Cyanoethanol 
Cyanoethylene 
Cyanomethane 
2-Cyanopropene 

Cychlohexanamine 
Cyclohexatriene 
Cyclohexyl alcohol 
Cyclohexyl ketone 
Cyclopentadiene 
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Coal tar 
Benzene, Toluene, Xylene 
mixtures 

Benzene 
Rosin oil 

Benzene, Toluene, Xylene 
mixtures 

Ethanolamine 
Ethyl alcohol 
Methyl alcohol 

Methyl alcohol 
Creosote, coal tar 
Creosote, coal tar 
Cresols 
Cresols 

Cresols 
Tricresyl phosphate 
Crotonaldehyde 
Crotonaldehyde 
Crotonaldehyde 

Coal tar 
Chlorohydrins (crude) 
Coal tar naphtha solvent 
Methyl methacrylate 
Cumene 

Propionitrile 
Ethylene cyanohydrin 
Acrylonitrile 
Acetonitrile 

Methacrylonitrile 

Cyclohexylamine 
Benzene 
Cyclohexanol 
Cyclohexanone 
Dicyclopentadiene 
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1,3-Cyclopentadiene Dicyclopentadiene 
1,3-Cyclopentadiene dimer Dicyclopentadiene 
Cymol p-Cymene 

D 

DCEE 2,2'-Dichloroethyl ether 
0.0. turpentine Turpentine 
DEA Diethanolamine 
Dead oil Creosote, coal tar 
DEAE Diethylethanolamine 

Deanol Dimethylethanolamine 
1-Decanol n-Decyl alcohol 
decylbenzenesulfonic acid; Un-, Alkylbenzenesulfonic acid 

Do-, Tri-, Tetra-, Penta- or 
Hexa-

DEG Diethylene glycol 
DEN Diethylamine 
Denatured alcohol Ethyl alcohol 
Detergent alkylate #2 Dodecylbenzene 
O-Glucitol Sorbitol 

Diacetone Diacetone alcohol 
2,4-Diaminotoluene Toluenediamine 
2,2' -Diaminodiethylamine Diethylenetriamine 
1,2-Diaminoethane Ethylenediamine 
I, 11-Diamino-3,6,9- Tetraethlyenepentamine 

triazaundecane 

Diammonium sulfide solution Ammonium sulfide solution 
DIBK Diisobutyl ketone 
1,2-Dibromoethane Ethylene dibromide 
sym-Dibromoethane Ethylene dibromide 
Di-n-butylamine Dibutylamine 

n-Dibutylamine Dibutylamine 
Di-(n-butyl)amine Dibutylamine 
Dibutyl ether n-Butyl ether 
Di-n-butyl ether n-Butyl ether 
n-Dibutyl ether n-Butyl ether 
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Dibutyl ethers 
Dibutyl oxide 
1,2-Dichlorobenzene 
o-Dichlorobenzol 
2,2'-Dichlorodiethyl ether 

1,2-Dichloroethane 
sym-Dichloroethane 
1, 1-Dichloroethene 
Dichloroether 
1, 1-Dichloroethylene 

asym-Dichloroethylene 
Dichloroethyl ether 
beta, beta' -Dichloroethyl ether 
sym-Dichloroethyl ether 
Dichloroethyl oxide 

Dichloroisopropyl ether 
Dichlorophenol 
Dichloropropane 
Dichloropropene 
1,3-Dichloropropylene 

alpha, gamma-Dichloropropylene 
Dicy; 3a, 4, 7, 7a
l,4-Dicyanobutane 
Dicyclo-1,4-pentadiene 
Diesel fuel 

Diethyl 
Diethylaminoethanol 
2-Diethylaminoethanol 
2-N-Diethylaminoethanol 
2-Diethylaminoethyl alcohol 

beta-Diethylaminoethyl alcohol 
Diethylbenzene (1,2-, 1,3- or 1,4-) 
Diethylbenzene; m- or o- isomers 
Diethylene dioxide 
1,4-Diethylenedioxide 
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n-Butyl ether 
n-Butyl ether 
o-Dichlorobenzene 
o-Dichlorobenzene 
2,2'-Dichloroethyl ether 

Ethylene dichloride 
Ethylene dichloride 
Vinylidene chloride 
2,2'-Dichloroethyl ether 
Vinylidene chloride 

Vinylidene chloride 
2,2'-Dichloroethyl ether 
2,2'-Dichloroethyl ether 
2,2'-Dichloroethyl ether 
2,2'-Dichloroethyl ether 

2,2' -Dichloroisopropyl ether 
2,4-Dichlorophenol 
1,2-Dichloropropane 
1,3-Dichloropropene 
1,3-Dichloropropene 

1,3-Dichloropropene 
Dicyclopentadiene 
Adiponitrile 
Dicyclopentadiene 
Diesel oil 

n-Butane 
Diethylethanolamine 
Diethylethanolamine 
Diethylethanolamine 
Diethylethanolamine 

Diethylethanolamine 
Diethylbenzene 
Diethylbenzene 
1,4-Dioxane 
1,4-Dioxane 
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Diethylene ether 
Diethylene imidoxide 
Diethylene oxide 
Diethylene oxide 
Diethylene oximide 

Diethylenimide oxide 
N ,N-Diethy lethanamine 
N,N-Diethylethanolamine 
Diethyl ether 
Di-(2-ethylhexyl)phthalate 

Diethyl-(2-hydroxyethyl)amine 
Diethylolamine 
Diethyl oxide 
Difluorochloromethane 
Difluorodichloromethane 

Difluoromonochloromethane 
1,3-Diformylpropane 
Diglycol 
Diglycol monobutyl ether 

1,3-Dihydroxybutane 

2,2' -Dihydroxydiethylamine 
Dihydroxydiethyl ether 
2,2' -Dihydroxydipropylamine 
2,2-Dihydroxydipropyl ether 
1,2-Dih ydroxyethane 

Di-beta-hydroxyethoxyethane 
Di-(2-hydroxyethyl)amine 
2,2'-Dihydroxyethyl ether 
2,2'-Dihydroxyisopropyl ether 
Diisobutene 

Diisobutylene, isomeric camp's 
2,4-Diisocyanatotoluene 
4,4-Diisocyanodiphenylmethane 
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1,4-Dioxane 
Morpholine 
1,4-Dioxane 
Tetrahydrofuran 
Morpholine 

Morpholine 
Triethylamine 
Diethylethanolamine 
Ethyl ether 
Dioctyl phthalate 

Diethylethanolamine 
Diethanolamine 
Ethyl ether 
Chlorodifluoromethane 
Dichlorodifluoromethane 

Chlorodifluoromethane 
Glutaraldehyde solution 
Diethylene glycol 
Diethylene glycol butyl 
ether 

1,3-Butylene glycol 

Diethanolamine 
Diethylene glycol 
Diisopropanolamine 
Dipropylene glycol 
Ethylene glycol 

Triethylene glycol 
Diethanolamine 
Diethylene glycol 
Dipropylene glycol 
Diisobutylene 

Diisobutylene 
Toluene diisocyanate 
Diphenylmethane 
diisocyanate 
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sym-Diisopropylacetone 

sym-5-Diisopropylacetone 
Diisopropyl ether 
Diisopropyl oxide 
Dimethyl 
Dimethylamine, anhydrous 

2-(Dimethylamino)ethanol 
beta-Dimethylaminoethyl alcohol 
Dimethyl benzene 
1,2-Dimethyl benzene 
1,3-Dimethyl benzene 

1,4-Dimethyl benzene 
1,3-Dimethylbutyl acetate 
Dimethyl carbinol 
Dimethylene oxide 
Dimethyl ethylamine 

1,1-Dimethylethylamine 
N,N-Dimethylformamide 
2,6-Dimethyl-4-heptanol 
2,6-Dimethyl-4-heptanone 
Dimethyl-1-hexanol 

N,N-Dimethyl-N-(2-
hydroxyethyl)amine 

Dimethyl ketone 
Dimethylmethane 
Dioxan 

Dioxane 
p-Dioxane 
1,3-Dioxophalan 
DIPA 
DIPA 

Diphenyl-diphenyl oxide ·mixture 
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Diisobutyl ketone 

Diisobutyl ketone 
iso-Propyl ether 
iso-Propyl ether 
Ethane 
Dimethylamine 

Dimethylethanolamine 
Dimethylethanolamine 
Xylene, o-, m- or p- isomers 
o-Xylene 
m-Xylene 

p-Xylene 
Methyl amyl acetate 
iso-Propyl alcohol 
Ethylene oxide 
tert-Butylamine 

tert-Butylamine 
Dimethylformamide 
Diisobutyl carbinol 
Diisobutyl ketone 
iso-Octyl alcohol 

Dimethylethanolamine 

Acetone 
Propane 
1,4-Dioxane 

1,4-Dioxane 
1,4-Dioxane 

Phthalic anhydride 
Diisopropanolamine 
Diisopropylamine 

Diphenyl-Diphenyl ether 
mixture 
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4,4' -Diphenylmethane 
diisocyanate 

Diphenylmethane-4,4' -
diisocyanate 

Diphenyl oxide-diphenyl mixture 

Dipropylamine 
Dipropy !methane 
Dithiocarbonic anhydride 

Divinyl 
OMA 
DMF 
DMFA 
n-Dodecylbenzene 

Dodecylbenzenesulfonic acid 
alpha-Dodecylene 
Dolcymene 
DOP 
Dowanol DB 

Dowanol DE 

Dowanol DM 

Dowanol EB 
Dowanol EE 

Dowanol EM 

Dowtherm A 

Dowtherm E 
DPA 

Dripolene 

Drycleaners naphtha 
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Diphenylmethane 
diisocyanate 

Diphenylmethane 
diisocyanate 

Diphenyl-Diphenyl ether 
mixture 

Di-n-propylamine 
Heptane 
Carbon disulfide 

Butadiene 
Dimethylmethyl amine 
Dimethylformamide 
Dimethylformamide 
Dodecylbenzene 

Alkylbenzenesulfonic acid 
Dodecene 
p-Cymene 
Dioctyl phthalate 
Diethylene glycol butyl 
ether 

Diethylene glycol ethyl 
ether 

Diethylene glycol methyl 
ether 

Ethylene glycol butyl ether 
Ethylene glycol ethyl ether 

Ethylene glycol methyl 
ether 

Diphenyl-Diphenyl ether 

mixture 
o-Dichlorobenzene 
Di-n-propylamine 

Benzene, Toluene, Xylene 
mixtures 

Naphtha: Stoddard solvent 
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Drycleaners safety solvent Naphtha: Stoddard solvent 
Dutch liquid Ethylene dichloride 

Dutch oil Ethylene dichloride 

E 

Earthnut oil Peanut oil 
EB Ethylbenzene 
EDB Ethylene dibromide 
EDC Ethylene dichloride 
Edible tallow Tallow 

EE Solvent Ethylene glycol ethyl ether 
Ektasolve DB Solvent Diethylene glycol butyl 

ether 
Ektasolve DE Solvent Diethylene glycol ethyl 

ether 
Ektasolve DM Solvent Diethylene glycol methyl 

ether 

Ektasolve EB Solvent Ethylene glycol butyl ether 
Elayl Ethylene 
Embafume Methyl bromide 
Engravers acid Nitric acid (56 to 68%) 
Engravers acid Nitric acid (95%) 

Engravers oil Nitric acid (56 to 68%) 
Engravers oil Nitric acid (95%) 
EO Ethylene oxide 
1,2-Epoxybutane 1,2-Butylene oxide 
Epoxyethane Ethylene oxide 

1,2-Epoxyethane Ethylene oxide 
1,2-Epoxypropane Propylene oxide 
Erythrene Butadiene 
Essence of mirbanc Nitrobenzcne 
Ethanal Acetaldehyde 

Ethane carboxylic acid Propionic acid 
1,2-Ethanediamine Ethylenediamine 
Ethane, 1,2-dibromo- Ethylene dibromide 
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Ethane, l, 1-dichloro
Ethane, l ,2-dichloro-

1,2-Ethanediol 
1,2-Ethanediol diacetate 
Ethanenitrile 
Ethane, 1,1'-oxybis-
Ethane, l, I' -oxybis[2-chloro-

Ethane, pentachloride 
Ethane, pentachloro
Ethane, l, 1,2,2-tetrachloro
Ethane, l, l, 1-trichloro
Ethane trichloride 

Ethane, 1,1,2-trichloro
Ethanoic acid 
Ethanoic anhydride 
Ethanol 
Ethanol, 2-butoxy-

Ethanol, 2-ethoxy
Ethanol, 2-ethoxy-, acetate 

Ethanol, 2-methoxy

Ethene 

Ethene, chloro
Ethene, I, 1-dichloro
Ethene, tetrachloro
Ethene, trichloro
Ethenylbenzene 

Ether 
Ether, bis(2-chloro-l-methylethyl) 
Ether cyanatus 
Ether, hydrochloric 
Ethinyl trichloride 

Ethoxyethane 
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l, 1-Dichloroethane 
Ethylene dichloride 

Ethylene glycol 
Ethylene glycol diacetate 
Acetonitrile 
Ethyl ether 
2,2'-Dichloroethyl ether 

Pentachloroethane 
Pentachloroethane 
l, l ,2,2-Tetrachloroethane 
1, 1, I-Trichloroethane 
I, 1,2-Trichloroethane 

l, l ,2-Trichloroethane 
Acetic acid 
Acetic anhydride 
Ethyl alcohol 
Ethylene glycol butyl ether 

Ethylene glycol ethyl ether 
Ethylene glycol ethyl ether 

acetate 
Ethylene glycol methyl 
ether 

Ethylene 

Vinyl chloride 
Vinylidene chloride 
Perchloroethylene 
Trichloroethylene 
Styrene monomer 

Ethyl ether 
2,2' -Dichloroisopropyl ether 
Propionitrile 
Ethyl chloride 
Trichloroethylene 

Ethyl ether 
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2-Ethoxyethanol 
Ethoxyethene 
2-Ethoxyethylacetate 

Ethylacetic acid 
Ethyl aldehyde 
Ethylamine, anhydrous 
Ethylamine, aqueous solutions 
Ethylbenzol 

2-Ethylbutanol 
2-Ethyl-1-butanol 
2-Ethyl butyl alcohol 
Ethyl carbinol 
Ethyl cyanide 

Ethyl dimethylmethane 
Ethylene acetate 
Ethylene alcohol 
Ethylene bromide 
Ethylene carboxylic acid 

Ethylene chlorhydrin 
Ethylene chloride 
Ethylene diacetate 
Ethylenediamine, anhydrous 
Ethylene dihydrate 

2,2' -Ethylene dioxybis(ethanol) 
2,2'-Ethylene dioxydiethanol 
Ethylene glycol monoacrylate 
Ethylene glycol dihydroxy-

diethyl ether 

Ethylene glycol monoethyl ether 
Ethylene monochloride 
Ethylene tetrachloride 
Ethylene trichloride 
N-Ethylethanamine 
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Ethylene glycol ethyl ether 
Vinyl ethyl ether 
Ethylene glycol ethyl ether 
acetate 

n-Butyric acid 
Acetaldehyde 
Ethylamine 
Ethylamine solution 
Ethylbenzene 

Ethyl butanol 
Ethyl butanol 
Ethyl butanol 
n-Propyl alcohol 
Propionitrile 

iso-Pentane 
Ethylene glycol diacetate 
Ethylene glycol 
Ethylene dibromide 
Acrylic acid 

Ethylene chlorohydrin 
Ethylene dichloride 
Ethylene glycol diacetate 
Ethylenediamine 
Ethylene glycol 

Triethylene glycol 
Triethylene glycol 
2-Hydroxyethyl acrylate 
Triethylene glycol 

Ethylene glycol ethyl ether 
Vinyl chloride 
Perchloroethylene 
Trichloroethylene 
Diethylamine 
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Ethyl ethanoate 
Ethylethylene 
Ethylformic acid 
2-Ethyl hexanal 
2-Ethyl-2-hexanal 

2-Ethyl-1-hexanol 
2-Ethylhexyl alcohol 
bis(2-Ethylhexyl)phthalate 
2-Ethylhexyl, 2-propenoate 
Ethyl hydride 

Ethyl hydroxide 
5-Ethylidene bicyclo(2,2, l)-hept-

2-ene 
Ethylidene chloride 
Ethylidene dichloride 

I, 1-Ethylidene dichloride 
Ethylidene norbornylene 
Ethylidene norcamphene 
Ethyl 2-methacrylate 
Ethyl alpha-methacrylate 

6-Ethyl-2-methyl benenamine 
Ethyl methyl carbinol 
Ethyl methyl ketone 
Ethyl 2-methyl-2-propenoate 
3-Ethyl-6-methyl pyridine 

5-Ethyl-2-methyl pyridine 
Ethyl nitrile 
Ethylolamine 
Ethyl oxide 
5-Ethyl-2-picoline 

Ethyl propenoate 
Ethyl 2-propenoate 
2-Ethyl-3-propyl acyraldehyde 
Ethyl sulfate 
Ethyl-o-toluidine 
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Ethyl acetate 
Butylene 
Propionic acid 
2-Ethyl-3-propylacrolein 
2-Ethyl-3-propylacrolein 

2-Ethyl hexanol 
2-Ethyl hexanol 
Dioctyl phthalate 
2-Ethylhexyl acrylate 
Ethane 

Ethyl alcohol 
Ethylidene norbornene 

I, 1-Dichloroethane 
I, 1-Dichloroethane 

I, 1-Dichloroethane 
Ethylidene norbornene 
Ethylidene norbornene 
Ethyl methacrylate 
Ethyl methacrylate 

2-Methyl-6-ethylaniline 
sec-Butyl alcohol 
Methyl ethyl ketone 
Ethyl methacrylate 
2-Methyl-5-ethylpyridine 

2-Methyl-5-ethylpyridine 
Acetonitrile 
Ethanolamine 
Ethyl ether 

2-Methyl-5-ethylpyridine 

Ethyl acrylate 
Ethyl acrylate 
2-Ethyl-3-propylacrolein 
Diethyl sulfate 
2-Methyl-6-ethylaniline 
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Ethyl vinyl ether Vinyl ethyl ether 
Ethoxy dig]ycol Diethylene glycol ethyl 

ether 
2-(2-Ethoxyethoxy )ethanol Diethylene glycol ethyl 

ether 

2-[2-(2-Ethyoxyethoxy)- Ethoxy trig]ycol 
ethoxy]ethanol 

Ethyoxytriethylene glycol Ethoxy triglycol 
EVE Vinyl ethyl ether 

F 

F 12 Dichlorodifluoromethane 
Fermentation alcohol Ethyl alcohol 
Fermentation butyl alcohol iso-Butyl alcohol 
Fetilizer acid Sulfuric acid 
Flourocarbon 22 Chlorodifluoromethane 

Formalin Formaldehyde solutions 
Formalith Formaldehyde solutions 
Formic acid, methyl ester Methyl formate 
Formic aldehyde solution Formaldehyde solutions 
Formal Formaldehyde solutions 

Formylic acid Formic acid 
Formyl trichloride Chloroform 
Freon 12 Dichlorodifluoromethane 
Freon 22 Chlorodifluoromethane 
Fuel oil no. I Kerosene 

Fuel oil no. 1-D Diesel oil 
Fuel oil no. 2-D Diesel oil 
Fuel oil no. 6 Bunker C 
Fuming sulfuric acid Oleum 
Fural Furfural 

2-Furaldehyde Furfural 
2-Furancarbinol Furfuryl alcohol 
2-Furancarbonal Furfural 
2-Furancarboxaldehyde Furfural 
2,5-Furandione Maleic anhydride 

332 



To Find 

2-Furanmethanol 
Furan, tetrahydro
Furfuralcohol 
Furfuraldehyde 
Furfuran carboxylic aldehyde 

Furfurole 
Furole 
Furylcarbinol 
2-Furylcarbinol 
alpha-Furylcarbinol 

2-Furylmethanol 
Fyde 

Genetron 
Glacial acetic acid 
Glutaral 
Glutaric dialdehyde 
Glutarol 

Glycerol 
Glycol 
Glycol alcohol 
Glycol bis(hyroxyethyl)ether 
Glycol chlorohydrin 

Glycol cyanohydrin 
Glycol diacetate 
Glycol dibromide 
Glycol dichloride 
Glycol ethylene ether 

Glycol monoethyl ether 
Glycol monoethyl ether acetate 

Glycol monomethyl ether 

Glycyl alcohol 

G 
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Furfuryl alcohol 
Tetrahydrofuran 
Furfuryl alcohol 
Furfural 
Furfural 

Furfural 
Furfural 
Furfuryl alcohol 
Furfuryl alcohol 
Furfuryl alcohol 

Furfuryl alcohol 
Formaldehyde solutions 

Freon 
Acetic acid 
Glutaraldehyde solution 
Glutaraldehyde solution 
Glutaraldehyde solution 

Glycerine 
Ethylene glycol 
Ethylene glycol 
Triethylene glycol 
Ethylene chlorohydrin 

Ethylene cyanohydrin 
Ethylene glycol diacetate 
Ethylene dibromide 
Ethylene dichloride 
1,4-Dioxane 

Ethylene glycol ethyl ether 
Ethylene glycol ethyl ether 
acetate 

Ethylene glycol methyl 
ether 

Glycerine 
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Grain alcohol Ethyl alcohol 
Groundnut oil Peanut oil 
L-Gulitol Sorbitol 
Gum camphor Camphor oil 
Gum spirits Turpentine 

Gum turpentine Turpentine 

H 

Halon 122 Dichlorodifluoromethane 
Hard wax Paraffin wax 
HEA 2-Hydroxyethyl acrylate 
Heavy industrial fuel oil Bunker C 
Heavy oil Creosote, coal tar 

a-Heptane Heptane 
n-Heptylethylene 1-Nonene 
Heptyl hydride Heptane 
Hexahydroaniline Cyclohexylamine 
Hexahydroazepine Hexamethyleneimine 

Hexahydrobenzene Cyclohexane 
Hexahydrophenol Cyclohexanol 
Hexamethylene Cyclohexane 
Hexanaphthene Cyclohexane 
Hexane n-Hexane 

1,2,3,4,5,6-Hexanehexol Sorbitol 
Hexanes Hexane, iso- or n- isomers 
1-Hexanol Hexanol 
n-Hexanol Hexanol 
Hexanols Hexanol 

Hexone Methyl isobutyl ketone 
sec-Hexyl acetate Methyl amyl acetate 
Hexyl alcohol Hexanol 
n-Hexyl alcohol Hexanol 
sec-Hexyl alcohol Ethyl butanol 

Hexyl hydride a-Hexane 
High-strength hydrogen peroxide Hydrogen peroxide 
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High temperature coal tar 
Hight solvent naphtha 
Hioxyl 

lLN 
Homopiperidine 
Hoof oil 
Household ammonia 
Hydracrylic acid, beta-lactone 

Hydracrylonitrile 
Hydrochloric ether 
Hydrocyanic ether 
Hydrogencarboxylic acid 
Hydrogen chloride 

Hydrogen dioxide 
Hydrogen nitrate 
Hydrogen nitrate 
Hydroperoxide 
2-Hydroxethylamine 

beta-Hydroxethylamine 
Hydroxybenzene 
1-Hydroxybutane 
2-Hydroxybutane 
1-H ydroxy-2-cyanoethane 

Hydroxycyclohexane 
bis[2-(2-Hydroxyethoxy)

ethyl]ether 
beta-Hydroxyethyl acrylate 
bis(H ydrox yeth yl)amine 

bis(2-Hydroxyethyl)amine 
bis(2-Hydroxyethyl)ether 
Hydroxyethylethylenediamine 
N-B-Hydroxyethylethylene-

diamine 
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Coal tar 
Coal tar naphtha solvent 
Hydrogen peroxide 

Ammonia, anhydrous 
Hexamethyleneimine 
N eatsfoot oil 
Ammoni~ solutions 
beta-Propiolactone 

Ethylene cyanohydrin 
Ethyl chloride 
Propionitrile 
Formic acid 
Hydrochloric acid 

Hydrogen peroxide 
Nitric acid (56 to 68%) 
Nitric acid (95%) 
Hydrogen peroxide 
Ethanolamine 

Ethanolamine 
Phenol 
n-Butyl alcohol 
sec-Butyl alcohol 
Ethylene cyanohydrin 

Cyclohexanol 
Tetraethylene glycol 

2-Hydroxyethyl acrylate 
Diethanolamine 

Diethanolamine 
Diethylene glycol 
Aminoethylethanolamine 
Aminoethylethanolamine 
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N-Hydroxyethyl-1,2-
ethylenediamine 

2-Hydroxyethyl 2-propenoate 
1-Hydroxyhexane 
alpha-Hydroxyisobutronitrile 

alpha-Hydroxyisobutyronitrile 
Hydroxymethyl benzene 
2-Hydroxymethylfuran-
4-Hydroxy-4-methyl-2-pentone 
4-Hydroxy-4-methyl pentanone-2 

1-Hydroxymethylpropane 
2-Hydroxy-2-

methylpropanenitrile 
2-Hydroxynitrobenzene 
3-Hydroxypropanenitrile 

3-Hydroxypropionitrile 
beta-Hydroxypropionitrile 
2-Hydroxypropylamine 
3-Hydroxypropylamine 
Hydroxytoluene 

alpha-Hydroxytoluene 
2-Hydroxytriethylamine 
Hypochlorite, solutions 

IBA 
Illuminating oil 
2,2' -Iminobisethanol 
2,2' -Iminodiethanol 

I, I'• Iminodi-2-propanol 

Impure camphor 
Inedible tallow 
IPA 
iso-

I 
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Aminoethylethanolamine 

2-Hydroxyethyl acrylate 
Hexanol 
Acetone cyanohydrin 

Acetone cyanohydrin 
Cresols 
Furfuryl alcohol 
Diacetone alcohol 
Diacetone alcohol 

iso-Butyl alcohol 
Acetone cyanohydrin 

o-Nitrophenol 
Ethylene cyanohydrin 

Ethylene cyanohydrin 
Ethylene cyanohydrin 
iso-Propanolamine 
Propanolamine 
Cresols 

Benzyl alcohol 
Diethylethanolamine 
Sodium hypochlorite 
solution 

iso-Butyl alcohol 
Kerosene 
Dicthanolamine 
Diethanolamine 

Diisopropanolamine 

Camphor oil 
Tallow 
iso-Propyl alcohol 
Omit prefix and look up 
compound 



To Find 

Isoacetophenone 
Isoamyl acetate 
Isoamyl ethanoate 
Isoamyl hydride 
1,3-Isobenzofuandione 

Isobutanal 
Isobutanol 
Isobutenyl methyl ketone 
Isobutyl acetate 
Isobutyl acrylate 

lsobutyl alcohol 
Isobutylaldehyde 
Isobutylamine 
mono-Isobutylamine 
Isobutyl methyl carbinol 

Isobutyl methyl ketone 
Isobutyl methyl methanol 
Isobutyl-2-propenoate 
Isobutyraldehyde 
Isobutyric aldehyde 

Isodecaldehyde, mixed isomers 
Isodecyl acrylate 
Isodecy 1 propenoate 
Isonitropropane 
Isooctanol 

Isooctyl alcohol 
Isopentane 
Isopentyl acetate 
Isopropanol 
Isopropanolamine 

Isopropene cyanide 
Isopropenylbenzene 
2-Isopropoxypropane 
Isopropyl acetate 
Isopropylacetone 
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Isophorone 
iso-Amyl acetate 
iso-Amyl acetate 
iso-Pentane 
Phthalic anhydride 

iso-Butyraldehyde 
iso-Butyl alcohol 
Mesityl oxide 
iso-Butyl acetate 
iso-Butyl acrylate 

iso-Butyl alcohol 
iso-Butyraldehyde 
iso-Butylamine 
iso-Butylamine 
Methylamyl alcohol 

Methyl isobutyl ketone 
Methylamyl alcohol 
iso-Butyl acrylate 
iso-Butyraldehyde 
iso-Butyraldehyde 

iso-Decaldehyde 
iso-Decyl acrylate 
iso-Decyl acrylate 
2-Nitropropane 
iso-Octyl alcohol 

iso-Octyl alcohol 
iso-Pentane 
iso-Amyl acetate 
iso-Propyl alcohol 
iso-Propanolamine 

Methacrylonitrile 
alpha-Methylstyrene 
iso-Propyl ether 
iso-Propyl acetate 
Methyl isobutyl ketone 



To Find Look Up 

Isopropyl alcohol iso-Propyl alcohol 
lsopropylamine iso-Propylamine 
lsopropyl benzene Cumene 
lsopropylcarbinol iso-Butyl alcohol 
lsopropyl ester of acetic acid iso-Propyl acetate 

lsopropyl ether iso-Propyl ether 
lsopropylideneacetone Mesityl oxide 
4-lsopropyl-1-methyl benzene p-Cymene 
lsopropyltoluene p-Cymene 
4-lsopropyl toluene p-Cymene 

p-Isopropyltoluene p~ymene 
lsotridecanol Tridecanol 
Isotridecyl alcohol Tridecanol 
Isotron Freon 
Isovaleral iso-V aleraldehyde 

Isovaleraldehyde iso-V aleraldehyde 
Isovaleric aldehyde iso-V aleraldehyde 
Isovalerone Diisobutyl ketone 

J 

Javelle water Sodium hypochlorite 
solution 

Judean pitch Asphalt 

K 

Katchung oil Peanut oil 
Kerosine Kerosene 
Ketohexamethylene Cyclohexanone 

2-Ketohexamethylenimine Caprolactam solution 
Ketone propane Acetone 
beta-keto-Propane Acetone 

L 

Laurylbenzene Dodecylbenzene 
Lead tetraethyl Motor fuel anti-knock 

compounds 
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Lead tetramethyl 

LH2 
Light camphor oil 
Light naphtha 
Light oil 

Ligroin (in U.S.A.) 
Liquid ammonia 
Liquid bleach 

Liquid camphor 
Liquid hydrogen 

Liquid oxygen 
Liquid pitch oil 
Liquid rosin 
LNG 
LOX 

LPG 
Lye 

MAAc 
MAN 
MAOH 
MAPP Gas 

Marsh gas 
MCA 
MCB 
MDI 

MEA, 70% 
MEK 

M 

339 

Look Up 

Motor fuel anti-knock 
compounds 

Hydrogen (liquefied) 
Camphor oil 
Naphtha: VM & P 
Benzene, Toluene, Xylene 
mixtures 

Mineral spirits, or naphthas 
Ammonia, anhydrous 
Sodium hypochlorite 
solution 

Camphor oil 
Hydrogen (liquefied) 

Oxygen (liquefied) 
Creosote, coal tar 
Tall oil 
Liquefied natural gas 
Oxygen (liquefied) 

Liquefied petroleum gas 
Caustic potash solution or 
Caustic soda solution 

Methyl amyl acetate 
Methacrylonitrile 
Methylamyl alcohol 
Methyl acetylene-Propadiene 
mixture 

Methane 
Chloroacetic acid 
Chlorobenzene 
Diphenylmethane 
diisocyanate 

Ethylamine solution 
Methyl ethyl ketone 



To Find 

MEP 
Metaphosphoric acid 
Metaxylene 

Methacetonic acid 
Methacide 
Methacrylate monomer 
alpha-Methacrylic acid 
Methacrylic acid, butyl ester 

Methacrylic acid, ethyl ester 
Methacrylic acid, methyl ester 
Methanal solution 
Methanamine, N-methyl
Methanamine, N-methyl-

Methanamine, N-methyl

Methane, bromo
Methane carboxylic acid 
Methane, chloro-
Methane, dichlorodifluoro-

Methane, refrigerated liquid or 
Natural gas, refrigerated liquid 

Methane, tetrachloro-
Methane, trichloro 
Methanoic acid 

Methanol 
Metheny! trichloride 
2-Methoxyethanol 

2-(2-Methoxyethoxy)ethanol 

2-(2-(2-Methoxyethoxy)
ethoxy]ethanol 

Methyl acetaldehyde 
Methylacetic acid 
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2-Methyl-5-ethylpyridine 
Phosphoric acid 
m-Xylene 

Propionic acid 
Toluene 
Methyl methacrylate 
Methacrylic acid 
Butyl methacrylate 

Ethyl methacrylate 
Methyl methacrylate 
Formaldehyde solutions 
Dimethylamine 
Dimethylamine solution, 
40% 

Dimethylamine solution, 
50% 

Methyl bromide 
Acetic acid 
Methyl chloride 
Dichlorodifluoromethane 

Liquefied natural gas 

Carbon tetrachloride 
Chloroform 
Formic acid 

Methyl alcohol 
Chloroform 
Ethylene glycol methyl 
ether 

Diethylene glycol methyl 
ether 

Methoxy triglycol 

Propionaldehyde 
Propionic acid 

1 -



To Find 

Methylacetic anhydride 

Methyl acetylene-allene mixture 

beta-Methylacrolein 
2-Methylacrylic acid 
2-Methyl acetonitrile 

Methylbenzene 
Methylbenzol 
alpha-Methylbivinyl 
cis-Pentadiene- I ,3 
trans-Pentadiene- I ,3 

beta-Methylbivinyl 
1-Methylbutadiene 
2-Methyl- I ,3-butadiene 
3-Methyl-I ,3-butadiene 
3-Methylbutanal 

2-Methylbutane 
3-Methyl-1-butanol acetate 
Methyl iso-butenyl ketone 
Methyl iso-butyl carbinol acetate 
Methyl iso-butyl carbinyl acetate 

2-Methylbutyl ethanoate 
3-Methyl butyraldehyde 
Methyl carbinol 
Methyl Carbitol 

Methyl Cellosolve 

Methyl chloroform 
Methyl cyanide 
Methylene bichloride 
Methylene bis(4-phenyl 

isocyanate) 

341 

Look Up 

Propionic anhydride 

Methyl acetylene-Propadiene 
mixture 

Crotonaldehyde 
Methacrylic acid 
Acetone cyanohydrin 

Toluene 
Toluene 
1,3-Pentadiene 
1,3-Pentadiene 
1,3-Pentadiene 

Isoprene 
1,3-Pentadiene 
Isoprene 
lsoprene 
iso-V aleraldehyde 

iso-Pentane 
iso-Amyl acetate 
Mesityl oxide 
Methyl amyl acetate 
Methyl amyl acetate 

iso-Amyl acetate 
iso-V aleraldehyde 
Ethyl alcohol 
Diethylene glycol methyl 
ether 

Ethylene glycol methyl 

ether 
I, !,I-Trichloroethane 
Acetonitrile 
Dichloromethane 
Diphenylmethane 
diisocyanate 



To Find 

Methylene bis-phenylisocyanate 

Methylene chloride 
Methylene dichloride 
Methylene oxide 

Methylethene 
Methylethyl aniline 
( 1-Methylethyl)benzene 
Methyl ethyl carbinol 
Methylethylene 

Methylethylmethane 
N-( l-Methylethyl)-2-propanamine 
6-Methyl-J-heptanol 
Methyl hydride 
Methyl hydroxide 

Methylisoamyl acetate 
Methyl isobutenyl ketone 
Methyl iso-butyl carbinol 
Methylisopropylbenzene 
l-Methyl-4-isopropylbenzene 

Methyl methacrylate monomer, 
inh. 

N-Methylmethanamine 
N-Methyl methanamine, 40% 

N-Methyl methanamine, 50% 

Methylmethane 
Methyl methanoate 

Methyl alpha-methacrylate 
Methyl-2-methyl propenoate 
2-Methyl nitrobenzene 

Methyloxirane 
Methyl oxitol 
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Diphenylmethane 
diisocyanate 

Dichloromethane 
Dichloromethane 
Formaldehyde solutions 

Propylene 
2-Methyl-6-ethylaniline 
Cumene 
sec-Butyl alcohol 
Propylene 

n-Butane 
Diisopropylamine 
iso-Octyl alcohol 
Methane 
Methyl alcohol 

Methyl amyl acetate 
Mesityl oxide 
Methylamyl alcohol 
p-Cymene 
p-Cymene 

Methyl methacrylate 

Dimethylamine 
Dimethylamine solution, 
40% 

Dimethylamine solution, 
50% 

Ethane 
Methyl formate 

Methyl methacrylate 
Methyl methacrylate 
o-Nitrotoluene 

Propylene oxide 
Ethylene glycol methyl 
ether 



To Find 

2-Methyl pentane 
2-Methyl-2,4-pentanediol 
4-Methyl-2-pentanol 

4-Methyl-2-pentanol acetate 
4-Methyl-2-pentanone 
4-Methyl-3-penten-2-one 
4-Methyl-2-pentyl acetate 
2-Methyl-2-petanol-4-one 

Methylphenol (2-, 3- or 4-) 
l-Methyl-1-phenylethylene 
2-Methylpropanal 
2-Methyl-2-propanamine 
2-Methyl-1-propanol 

2-Methyl-2-propanol 
2-Methylpropenic acid 
Methyl propenoate 
Methyl 2-propenoate 
2-Methylpropenoic acid 

2-Methylpropenoic acid 
J. Meth ylpropy !acetate 
2-Methylpropyl acetate 
2-Methyl-1-propyl acetate 
2-Methyl-1-propyl acrylate 

I-Methyl propylamine 
2-Methylpropylamine 
N-(2-Methyl propyl)amine 
N,N-bis(2-Methylpropyl)amine 
Methyl propyl benzene 

beta-Methylpropyl ethanoate 
Methylstyrene 
para-Methylstyrene 
Methyltrimethylene glycol 
MIBC 

MIBK 
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iso-Hexane 
Hexylene glycol 
Methylamyl alcohol 

Methyl amyl acetate 
Methyl isobutyl ketone 
Mesityl oxide 
Methyl amyl acetate 
Diacetone alcohol 

Cresols 
alpha-Methylstyrene 
iso-Butyraldehyde 
tert-Butylamine 
iso-Butyl alcohol 

tert-Butyl alcohol 
Methacrylic acid 
Methyl acrylate 
Methyl acrylate 
Methacrylic acid 

Methyl methacrylate 
sec-Butyl acetate 
iso-Butyl acetate 
iso-Butyl acetate 
iso-Butyl acrylate 

sec-Butylamine 
iso-Butylamine 
Diisobutylamine 
Diisobutylamine 
p-Cymene 

iso-Butyl acetate 
Vinyltoluene 
Vinyltoluene 
1,3-Butylene glycol 
Methylamyl alcohol 

Methyl isobutyl ketone 



To Find 

MIC 
MIK 
Mineral oil 
Mineral pitch 

Mineral spirits 
MIPA 
Mixed octyl nitrates 
Monobromomethane 
Mono-n-butylamine 

Monochloroacetic acid 
Monochlorobenzene 
Monochlorodifluoromethane 
Monochloroethane 
Monochloroethene 

Monochloroethylene 
Monoethanolamine 
Monoethylamine 
Monoethylamine solution, 70% 
Monoethylene glycol 

Monohydroxybenzene 
Monoisopropanolamine 
Monoisopropylamine 
Monomethyl amine 
Mononitrobenzene 

Monopropylamine 
Morbicid 
Motor spirit 
MTBE 
Muriatic acid 

Muriatic ether 
Myricycl cerotate 

Naphtha 
Naphtha 

N 
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Methylamyl alcohol 
Methyl isobutyl ketone 
Crude oil 
Asphalt 

Naphtha: Stoddard solvent 
iso-Propanolamine 
2-Ethyl hexyl nitrate 
Methyl bromide 
n-Butylamine 

Chloroacetic acid 
Chlorobenzene 
Chlorodifluoromethane 
Ethyl chloride 
Vinyl chloride 

Vinyl chloride 
Ethanolamine 
Ethylamine 
Ethylamine solution 
Ethylene glycol 

Phenol 
iso-Propanolamine 
iso-Propylamine 
Methylamine solution 
Nitrobenzene 

Propylamine 
Formaldehyde solutions 
Gasoline, motor 
Methyl tert-butyl ether 
Hydrochloric acid 

Ethyl chloride 
Carnauba wax 

Coal tar naphtha solvent 
Mineral spirits 



To Find 

Naphthaline 
Naphtha, petroleum 
Naphthene 

Natural gas 
NBA 
Necatorina 
Neolid 
2,2' ,2" -Nitrilotriethanol 

Nitrobenzol 
o-Nitrochlorobenzene 
2-Nitrophenol 
2-Nitropropane 
Nitropropanes 

sec-Nitropropane 
2-Nitrotoluene 
o-Nitrotoluol 
1-Nonane 
n-Nonane 

sec-Nonyl alcohol 
Nonylcarbinol 
1-Nonylene 
Normal heptane 
Normal hexane 

Normal pentane 
Norvalamine 
2-NP 

Octanol 
Octanol 
iso-Octanol 
Octoil 
Octyl acrylate 

Octyl alcohol 
Octyl nitrates 

0 
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Naphthalene 
Naphtha: VM & P 
Naphthalene 

Methane 
n-Butyl alcohol 
Carbon tetrachloride 
Caster oil 
Triethanolamine 

Nitrobenzene 
o-Chloronitrobenzene 
o-Nitrophenol 
2-Nitropropane 
2-Nitropropane 

2-Nitropropane 
o-Nitrotoluene 
o-Nitrotoluene 
Nonane 
Nonane 

Diisobutyl carbinol 
n-Decyl alcohol 
1-Nonene 
Heptane 
n-Hexane 

Pentane 
n-Butylamine 
2-Nitropropane 

2-Ethyl hexanol 

iso-Octyl alcohol 
iso-Octyl alcohol 
Dioctyl phthalate 
2-Ethylhexyl acrylate 

2-Ethyl hexanol 
2-Ethyl hexyl nitrate 



To Find 

Oil of mirbane 
Oil of Palma Christi 
Oil of turpentine 

Oil of vitriol 
Olefiant gas 
Olefin C-13 
ONP 
Orthodichlorobenzene 

Orthonitrotoluene 
Orthophosphoric acid 
Orthoxylene 
3-0xa-1,5-pentanediol 
2-Oxetanone 

Oxirane 
Oxirane, (chloromethyl)-
2-Oxohexamethylenimine 
Oxooctyl alcohol 
Oxotridecyl alcohol 

Oxybenzene 
I, I' -Oxybis[butane] 
I, I• -Oxybis[2-chloroethane] 
I, I' -Oxybisethane 
2,2' -Oxybisethanol 

2,2'Oxybis[propane] 
2,2'-0xydiethanol 
I, I' -Oxydi-2-propanol 
Oxytoluenes 

Painters naphtha 
PAN 
PAPI 

Paracetaldehyde 

Paraffin 

p 
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Nitro benzene 
Caster oil 
Turpentine 

Sulfuric acid 
Ethylene 
1-Tridecene 
o-Nitrophenol 
o-Dichlorobenzene 

o-Nitrotoluene 
Phosphoric acid 
a-Xylene 
biethylene glycol 
beta-Propiolactone 

Ethylene oxide 
Epichlorohydrin 
Caprolactam solution 
iso-Octyl alcohol 
Tridecanol 

Phenol 
n-Butyl ether 
2,2' -Dichloroethyl ether 
Ethyl ether 
Diethylene glycol 

iso-Propyl ether 
Diethylene glycol 
Dipropylene glycol 
Cresols 

Naphtha: VM & P 
Phthalic anhydride 
Polymethylene polyphenyl 
isocyanate 

Paraldehyde 

Paraffin wax 



To Find 

Paraffin jelly 
Paraffin scale 
Paraxylene 
Pear oil 

Pentanal 
Pentanedial 
1,5-Pentanedial 
n-Pentane 
1-Pentanol 

Pentalin 
Pentyl alcohol 
Pentylcarbinol 
sec-Pentylcarbinol 
Perchlorethylene 

Perchloromethane 
Peroxide 
Petroleum oil 
Petrohol 
Petrol 

Petrolatum jelly 
Petroleum 
Petroleum alsphalt 
Petroleum crude oil 
Petroleum gases, liquefied 

Petroleum jelly 
Petroleum pitch 
Petroleum solvent 
Petroleum solvent 
Petroleum solvent 

Petroleum spirits 
Petroleum wax 
Phene 
Phenic acid 
Phenol, 2,4-dichloro-
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Petrolatum 
Paraffin wax 
p-Xylene 
iso-Amyl acetate 

n-Valeraldehyde 
Glutaraldehyde solution 
Glutaraldehyde solution 
Pentane 
n-Amyl alcohol 

Pentachloroethane 
n-Amyl alcohol 
Hexanol 
Ethyl butanol 
Perchloroethylene 

Carbon tetrachloride 
Hydrogen peroxide 
Diesel oil 
iso-Propyl alcohol 
Gasoline, motor 

Petrolatum 
Crude oil 
Asphalt 
Crude oil 
Liquefied petroleum gas 

Petrolatum 
Asphalt 
Naphthas 
Naphtha: Stoddard solvent 
Naphtha: VM & P 

Mineral spirits 
Paraffin wax 
Benzene 
Phenol 
2,4-Dichlorophenol 



To Find 

Phenylamine 
Phenyl carbinol 
Phenyl chloride 
1-Phenyldodecane 
Phenylethane 

Phenyl ether-biphenyl mixture 

Phenylethylene 
Phenyl hydride 
Phenyl hydroxide 

Phenylic acid 
Phenylmethane 
Phenyl methyl alcohol 
2-Phenyl propane 
Phenyl propylene 

meta-Phosphoric acid 
ortho-Phosphoric acid 
Phosphoric acid, tris(methyl-

phenyl)ester 
Phthalandione 

Phthalic acid anhydride 
Phthalic acid, benzyl butyl ether 
Phthalic acid, bis(2-

ethylhexyl)ester 
Pimelic ketone 

Piperylene 
Polybutylene 
Polyisobutene 
Polyisobutylene 
Polyisobutylene; plastics, resins & 

waxes 

Potassium hydroxide 
Potassium hydroxide solution 
Propadiene-methyl acetylene 

mixture 
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Aniline 
Benzyl alcohol 
Chlorobenzene 
Dodecylbenzene 
Ethylbenzene 

Diphenyl-Diphenyl ether 
mixture 

Styrene monomer 
Benzene 
Phenol 

_!'henol 
Toluene 
Benzyl alcohol 
Cumene 
alpha-Methylstyrene 

Phosphoric acid 
Phosphoric acid 
Tricresyl phosphate 

Phtlalic anhydride 

Phthalic anhydride 
Butyl benzyl phthalate 
Dioctyl phthalate 

Cyclohexanone 

1,3-Pentadiene 
Polybutene 
Polybutene 
Polybutene 

Polybutene 

Caustic potash solution 
Caustic potash solution 
Methyl acetylene-Propadiene 
mixture 



To Find 

Propanal 

1-Propanamine 
2-Propanamine 
1-Propanamine, 2-methyl-
1-Propanamine, N-propyl
Propanecarboxylic acid 

Propane-Butane mixtures 
Propane, 1-chloro-2,3-epoxy 
Propane, 1,2-dichloro
Propanenitrile 
Propanenitrile, 2-hydroxy-2-

methyl 

Propane, nitrow 
Propane, 2,2' -oxybis[2-chloro 
1,2,3-Propanetriol 
Propanoic acid 
Propanoic acid anhydride 

Propanoic anhydride 
Propanol 
1-Propanol 
2-Propanol 
3-Propanolamine 

1-Propanol, 3-amino
Propanolide 
n-Propanol 
Propanone 
2-Propanone 

Propellant 12 
Propellant 22 
Propenamide 
2-Propenamide 
Propene 

1-Propene, 1,3-dichloro
Propenenitrile 
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Propionaldehyde 

Propylamine 
iso-Propylamine 
Diisobutylamine 
Di-n-propylamine 
n-Butyric acid 

Liquefied petroleum gas 
Epichlorohydrin 
1,2-Dichloropropane 
Propionitrile 
Acetone cyanohydrin 

2-Nitropropane 
2,2' -Dichloroisopropyl ether 
Glycerine 
Propionic acid 
Propionic anhydride 

Propionic anhydride 
n-Propyl alcohol 
n-Propyl alcohol 
iso-Propyl alcohol 
Propanolamine 

Propanolamine 
beta-Propiolactone 
n-Propyl alcohol 
Acetone 
Acetone 

Dichlorodifluoromethane 

Chlorodifluoromethane 
Acrylamide solution 
Acrylamide solution 
Propylene 

1,3-Dichloropropene 
Acrylonitrile 



To Find 

2-Propenenitrile 
2-Propenenitrile, 2-methyl
Propene oxide 

2-Propenic acid 
Propenioic acid, 2-methylene 
Propenoic acid 
2-Propenoic acid 
2-Propenoic acid, butyl ester 

2-Propenoic acid, ethyl ester 
2-Propenoic acid methyl ester 
2-Propenoic acid, 2-methyl-, ethyl 

ester 
2-Propenoic acid, 2-methyl-, 

methyl ester 

Propenol 
I-Propenol-3 
I -Propen-3-ol 
2-Propenol 
2-Propen-1-ol 

Pro pen yl alcohol 
Propionic aldehyde 
Propionic nitrite 
beta-Propionolactone 
Propionyl oxide 

Propylacetate 
2-Propyl acetate 
sec-Propyl acetate 
Propyl alcohol 

Propyl alcohol normal 

sec-Propyl alcohol 
Propyl aldehyde 
n-Propylamine 
mono-n-Propylamine 
Propyl carbinol 
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Acrylonitrile 
Methacrylonitrile 
Propylene oxide 

Acrylic acid 
Methacrylic acid 
Acrylic acid 
Acrylic acid 
n-Butyl acrylate 

Ethyl acrylate 
Methyl acrylate 
Ethyl methacrylate 

Methyl methacrylate 

Ally! alcohol 
Ally! alcohol 
Ally! alcohol 
Ally! alcohol 
Ally! alcohol 

Ally! alcohol 
Propionaldehyde 
Propionitrile 
beta-Propiolactone 
Propionic anhydride 

n-Propyl acetate 
iso-Propyl acetate 
iso-Propyl acetate 
n-Propyl alcohol 

n-Propyl alcohol 

iso-Propyl alcohol 
Propionaldehyde 
Propylamine 
Propylamine 
n-Butyl alcohol 



To Find 

n-Propyl carbinol 
Propylene aldehyde 
Propylene chloride 
Propylene dichloride 
Propylene tetramer 

Propylformic acid 
Propyl hydride 
Propylic alcohol 
Propylic aldehyde 
iso-Propylideneacetone 

Propyne-allene mixture 

Protium 
Pseudohexyl alcohol 
Pyroacetic ether 

Pyrofax 
Pyromucic aldehyde 
Pyroxylic spirit 
Pyrrolylene 

Range oil 
Red fuming nitric acid 
Refined solvent naphtha 
Refrigerant 12 
Refrigerant 22 

Refrigerant gases 

Residual fuel oil no. 6 
Resin oil 

Retinal 
Ricinus oi] 
Rock oil 
Rosinol 
Rubbing alcohol 

R 
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n-Butyl alcohol 
Crotonaldehyde 
1,2-Dichloropropane 
1,2-Dichloropropane 
Dodecene 

n-Butyric acid 
Propane 
n-Propyl alcohol 
Propionaldehyde 
Mesityl oxide 

Methyl acetylene-Propadiene 
mixture 

Hydrogen (liquefied) 
Ethyl butanol 
Acetone 

Liquefied petroleum gas 
Furfural 
Methyl alcohol 
Butadiene 

Kerosene 
Nitric acid (95%) 
Naphtha: VM & P 
Dichlorodifluoromethane 
Chlorodifluoromethane 

Freon, or 
Chlorodifluoromethane, or 
Dich]oroditluoromethane 

Bunker C 

Rosin oil 

Rosin oil 
Caster oil 
Crude oil 
Rosin oil 
iso-Propyl alcohol 



To Find Look Up 

s 
Santicizer 160 Butyl benzyl phthalate 
SBA sec-Butyl alcohol 
Secondary light oil Benzene, Toluene, Xylene 

mixtures 
Seneca oil Crude oil 

Soda chloric acid, sodium salt Sodium chlorate solution 
Soda lye Caustic soda solution 
Sodium bichromate Sodium dichromate solution 
Sodium bichromate solution Sodium dichromate solution 
Sodium bisulfide Sodium hydrosulfide 

solution 

Sodium hydrogen sulfide Sodium hydrosulfide 
solution 

Sodium hydroxide Caustic soda solution 
Sodium hydroxide solution Caustic soda solution 
Sodium hypochlorite Sodium hypochlorite 

solution 
Sodium mercaptan Sodium hydrosulfide 

solution 

Sodium sulfhydrate Sodium hydrosulfide 
solution 

Solar nitrogen solution Urea-Ammonium nitrate 
solution 

Solvent ether Ethyl ether 
Solvent naphtha Naphthas 

Solvent naphtha Naphtha: VM & P 
Sorbicolan Sorbitol 
Sorbit Sorbitol 
Sorbo Sorbitol 
Sorbo! Sorbitol 

Sorbostyl Sorbitol 
Soyabean oil Soybean oil 
Soy oil Soybean oil 
Spirit of Hartshorn Ammonia solutions 
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Spirits of turpentine 

Spotting sol vent 
Steam distilled turpentine 
Stoddard solvent 
Styrene 
Styrol 

Styrolene 
Sulfate turpentine 
Sulfate wood turpentine 
Sulfur 
Sulfur dioxide, liquefied 

Sulfuric acid, diethyl ester 
Sulfuric acid, fuming 
Sulfuric chlorohydrin 
Sulfuric ether 
Sulfurous anhydride 

Sulfurous oxide 
Sulphur 
Superoxol 
Sweet oil 

Talleol 
Tallol 
Tallow oil 
Tangantangan oil 
Tar 

Tar acids 
Tar camphor 
Tar, liquid 
Tar oil 
Tars liquid 

TBA 
beta-T 
1,1,1-TCE 

T 
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Turpentine 

Naphtha: Stoddard solvent 
Turpentine 
Naphtha: Stoddard solvent 
Styrene monomer 
Styrene monomer 

Styrene monomer 
Turpentine 
Turpentine 
Sulfur, molten 
Sulfur dioxide 

Diethyl sulfate 
Oleum 
Chlorosulfonic acid 
Ethyl ether 
Sulfur dioxide 

Sulfur dioxide 
Sulfur, molten 
Hydrogen peroxide 
Olive oil 

Tall oil 
Tall oil 
Tallow 
Caster oil 
Coal tar 

Cresols 
Naphthalene 
Coal tar 
Creosote, coal tar 
Asphalt 

tert-Butyl alcohol 
I, 1,2-Trichloroethane 
1, I, I-Trichloroethane 



1,1,2-TCE 
TCP 

TDI 
TEA 
TEO 
TEO 
TEL 

Telone 
TEN 
TETA 

To Find 

Tetrachlorcthene 
Tctrachlorethylene 

Tetrachlorocthanc 
sym-Tctrachloroethane 
Tetrachlorocthylene 
Tctrachloromethane 
Tetraethyl lcad compounds 

Tctrahydro-4, 7-mcthanoindene 
1,2,3,4-Tetrahydronaphthalene 
Tctrahydro-1,4-oxazine 
Tetrahydro-2H-l,4-oxazine 
Tetrahydro-p-oxazinc 

Tctralin 
Tetralinc 
Tctramcthylcne cyanide 
Tctramcthylcnc oxide 
Tetramethyl lead compounds 

Tetramp 
Tetranap 
Tctrapropylene 
THF 
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Look Up 

l, 1,2-Trichloroethane 
Tricresyl phosphate 

Toluene diisocyanate 
Triethanolamine 
Tetraethylene glycol 
Triethylcne glycol 
Motor fuel anti-knock 

compounds 

1,3-Dichloropropene 
Triethylamine 
Triethylenetetramine 
Perchloroethylene 
Perchlorocthylene 

l, l ,2,2-Tetrachlorocthane 
l, 1,2,2-Tetrachlorocthane 
Perchloroethylene 
Carbon tetrachloride 
Motor fuel anti-knock 
compounds 

Dicyclopentadiene 
Tetrahydronaphthalene 
Morpholine 
Morpholine 
Morpholine 

Tetrahydronaphthalene 
Tetrahydronaphthalene 
Adiponitrile 
Tetrahydrofuran 

Motor fuel anti-knock 
compounds 

Tetrahydronaphthalene 
Tetrahydronaphthalene 
Dodecene 
Tetrahydrofuran 



To Find 

TML 

TOCP 
2,4-Tolamine 
2,4-Toluenediamine 
4-m-Toluenediamine 
m-Toluenediamine 

2,4-Toluene diisocyanate 
Toluene-2,4-diisocyanate 
Toluene, orthonitro-
2,4-Tolulene diisocyanate 
Toluol (o-, m-, p-) 

Toluol 
Tolylethylene 
Tolylenediamine 
2,4-Tolylenediamine 
m-Tolylenediamine 

2,4-Tolylene diisocyanate 
m-Tolylene diisocyanate 
Tolylphosphate 
Treacle 
Tri 

Trichlorobenzenes, liquid 
unsym-Trichlorobenzene 
1,2,4-Trichlorobenzol 
Trichloroethene 
Trichlorohydrin 

Trichloromethane 
Trichloropropane 
beta-Trichlorethane 
Tricresol 
1-Tridecanol 

Tridecyl alcohol 
Trien 
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Look Up 

Motor fuel anti-knock 
compounds 

Tricresyl phosphate 
Toluenediamine 
Toluenediamine 
Toluenediamine 
Toluenediamine 

Toluene diisocyanate 
Toluene diisocyanate 
o-Nitrotoluene 
Toluene diisocyanate 
Cresols 

Toluene 
Vinyl toluene 
Toluenediamine 
Toluenediamine 
Toluenediamine 

Toluene diisocyanate 
Toluene diisocyanate 
Tricresyl phosphate 
Molasses 
Trichloroethylene 

1,2, 4-Trichlorobenzene 
1,2, 4-Trichlorobenzene 
1,2, 4-Trichlorobenzene 
Trichloroethylene 
1,2,3-Trichloropropane 

Chloroform 

1,2,3-Trichloropropane 
I, 1,2-Trichloroethane 
Cresols 
Tridecanol 

Tridecanol 
Triethylenetetramine 



To Find 

1,3,5-Triethylbenzene 
sym-Triethylbenzene 
Triethylene glycol ethyl ether 

Triethylene glycol methyl ether 
Triethylolamine 
Triglycol 
Triglycol ethyl ether 
Triglycol monoethyl ether 

Tri(hydroxyethyl)amine 
Tri(2-hydroxyethyl)amine 
Trihydroxypropane 
1,2,3-Trihydroxypropane 
Trihydroxytriethylamine 

Trimethylaminomethane 
Trimethyl carbinol 
3,5,5-Trimethyl-2-cyclohexene-l-

one 
Trimethylheptanols 

2,4,4-Trimethyl pentene-1 
2,4,4-Trimethyl pentene-2 
Trimethyl pentene 
Trimethyltrimethylene glycol 
alpha, alpha, alpha' -Trimethyl-

trimethylene glycol 

2,4,6-Trimethyl-l,3,5-trioxane 
Tri-o-cresyl phosphate 
Tri-o-tolyl phosphate 
1,3,5-Trioxane, 2,4,6-trimethyl-
3,6,9-Trioxaundecanol, 11-diol 

Tris(hydroxyethyl)amine 
Tritolyl phosphate 
Trolamine 
Turkey-red oil (sulfated caster 

oil) · 
Turpentine substitute 
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Triethylbenzene 
Triethylbenzene 
Ethoxy triglycol 

Methoxy triglycol 
Triethanolamine 
Triethylene glycol 
Ethoxy triglycol 
Ethoxy triglycol 

Triethanolamine 
Triethanolamine 
Glycerine 
Glycerine 
Triethanolamine 

tert-Butylamine 
tert-Butyl alcohol 
Isophorone 

iso-Decaldehyde 

Diisobutylene 
Diisobutylene 
Diisobutylene 
Hexylene glycol 
Hexylene glycol 

Paraldehyde 
Tricresyl phosphate 
Tricresyl phosphate 
Paraldehyde 
Tetraethylene glycol 

Triethanolamine 
Tricresyl phosphate 
Triethanolamine 
Caster oil 

Mineral spirits 



To Find Look Up 

Turps Turpentine 

u 
UAN-Nitrogen solution Urea-Ammonium nitrate 

solution 
UAN solution Urea-Ammonium nitrate 

solution 
Ucon Freon 

Ucon 12 Dichlorodifluoromethane 
Undecylethylene 1-Tridecene 

V 

Valera! n-V aleraldehyde 
Valeraldehyde Valeraldehyde, iso- or n-

isomers 
V aleric aldehyde n-Valeraldehyde 
Valerone Diisobutyl ketone 

YAM Vinyl acetate 
Varnish makers' & painters' Naphtha: VM & P 

naphtha 
Vaseline Petrolatum 
VC Vinyl chloride 

VCL Vinyl chloride 
VCM Vinyl chloride 
Vinamar Vinyl ethyl ether 
Vinegar acid Acetic acid 
Vinegar naphtha Ethyl acetate 

Vinyl acetate monomer Vinyl acetate 
Vinyl A monomer Vinyl acetate 
Vinylbenzene Styrene monomer 
Vinyl carbinol Ally! alcohol 
Vinyl chloride monomer Vinyl chloride 

Vinyl C monomer Vinyl chloride 
Vinyl cyanide Acrylonitrile 
Vinyl ethylene Butadiene 
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To Find Look Up 

Vinyl trichloride 1, 1,2-Trichloroethane 
Vinyl formic acid Acrylic acid 

Vy Ac Vinyl acetate 

w 
Wash oil Creosote, coal tar 
Whale sperm oil Sperm oil 
White camphor oil Camphor oil 
White fuming nitric acid Nitric acid (95%) 
White phosphoric acid Phosphoric acid 

White phosphorus -Phosphorus (white) 
White spirits Naphtha: Stoddard solvent 
White tar Naphthalene 
Wood alcohol Methyl alcohol 
Wood spirit Methyl alcohol 

Wood turpentine Turpentine 
WP Phosphorus (white) 

X 

meta-Xylene m-Xylene 
ortho-Xylene o-Xylene 
para-Xylene p-Xylene 
Xylol Xylene 

y 

Yellow petrolatum Petrolatum 
Yellow phosphorus Phosphorus (white) 

z 
Zinc dihexyldithiophosphate Zinc dialkyldithiophosphate 
Zinc dihexylphosphorodithioate Zinc dialkyldithiophosphate 

3S8 
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APPENDIX A 

COMPATIBILITY INFORMATION 

In this seventh edition, chemical compatibility is covered by a gen
eral discussion and summary of 46 CFR 150 Subpart A followed by 46 
CFR 150 in essentially its entirety. If necessary, current information 
may be obtained by calling 202-267-1577 or writing to Commandant 
(G-MTH-1), Washington, D.C. 20593-0001. 

General Discussion. 

a. Introduction-The accidental mtxmg of one chemical product 
with another inside a cargo tank or pipe may result in a vigorous chem
ical reaction. Binary combinations that generate significant heat or 
produce gas can be very hazardous to personnel and property. The pur
pose of the Compatibility Guide is to indicate, in chart form, combina
tions believed to be dangerous. Based on information provided by the 
National Academy of Sciences, the Guide represents the latest data 
available to the Coast Guard on chemical compatibility. Extensive use 
was made of direct e:.<perimental evidence obtained under contract to 
the NAS and Coast Guard. 

b. Definition of a Hazardous Reaction-As a first approximation, a 
binary mixture is considered hazardous when the products are mixed 
under specified conditions and the temperature rise exceeds 25°C or a 
gas is evolved. In rare cases the reaction of two components (even 
though non-hazardous, from temperature or pressure considerations) 
may produce a product which is significantly more flammable or toxic 
than the original materials. Although no examples of such a reaction 
are known at this time, they would be considered hazardous. 

c. Chart Format-In reviewing the binary test results and previous 
charts, it was evident that there were different degrees of reactivity 
among the various products. Many of them are relatively non-reactive 
(aromatic hydrocarbons, paraffins) while others form hazardous combi
nations with many groups (inorganic acids). 

The compatibility chart (refer to Figure I in 46 CFR 150) is separated 
into two sections, group I through group 22 are Reactive groups, and 
group 30 through group 43 are Cargo groups. Left unassigned and 
available for future expansion are groups 23 through 29 and those past 
43. Reactive groups contain products which are chemically the most re
active; dangerous combinaiions may result between members of differ
ent Reactive groups and between members of Reactive and Cargo 
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groups. Products assigned to Cargo groups, however, are much less re
active and dangerous combinations can be formed only with members 
of certain Reactive groups. Cargo groups do not react hazardously 
with one another. Because of these differences in reactivity, a signifi
cant part of the usual two-dimensional chart has been eliminated. 

d. Using the Guide-The following procedure explains how the 
Guide should be used to find compatibility information: 

(1) Determine the group numbers of the two chemicals by refer
ring to the alphabetical listing of products and their corresponding 
groups (Table I of 46 CPR I 50). Many chemicals are listed under their 
parent names and, unless otherwise indicated, isomers or mixtures of 
isomers for a particular product are assigned to the same group. For 
example, to find the group number for Isobutyl alcohol, look under the 
parent name Butyl alcohol. Similarly, the group number for para
Xylene is found under the entry Xylene. If a chemical cannot be found 
in this listing, contact the Coast Guard for a group determination. 

(2) If both group numbers do not fall between 30 and 43 inclu
sive, locate on the chart one of the numbers on the left (Cargo groups) 
and the other across the top (Reactive groups). Note that if one of the 
group numbers is between 30 and 43 it must be located on the left side. 
Proceed across the page until the appropriate Reactive group column is 
intersected. The box formed by the intersection will indicate one of the 
following: 

(a) blank-The two products are considered compatible. 

(b) "X"-The two products are not considered compatible. 

(c) a letter other than an "X"-Differences (deviations) in re
activity are present among the group members-refer to the listing fol
lowing the chart to find whether the products in question are included 
in the deviations. Unless the combination is specifically covered on this 
page, it may be considered compatible. 

Combination 

Butyraldehyde/ Acetic acid 
Allyl alcohol/Toluene diisocyanate 
Decene/Ethylbenzene 
Ethanolamine/ Acetone 
Ammonia/Dimethytformamide 

Examples: 
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Groups 

19/4 
215/12 
30/32 
8/18 
6/10 

Compatible? 

yes 
no 
yes 
yes 
no 



e. Exceptions to the Guide-The hazard ratings in the chart are 
based largely upon direct experimental data using in most cases one of 
the most reactive members of the group. Combinations of other group 
members may display considerably less reactivity. For this reason, an 
experimental procedure (refer to Appendix III, 46 CFR 150) has been 
developed which allows a shipper to test two particular products he be
lieves non-hazardous although an "X" appears in the chart for their 
corresponding groups. A data sheet is also supplied and should be com
pleted and returned to the Coast Guard for evaluation. If the combina
tion is not found to be dangerously reactive, an exception will be 
issued. 

46 CFR PART 150-COMPATIBILITY OF CARGOES 
Subpart A-Compatibility of Cargoes 

Sec. 
150.105 0MB control numbers assigned pursuant to the Paperwork 

Reduction Act. 
150.110 Applicability. 
150.115 Definitions. 
150.120 Definition of incompatible cargoes. 
150.130 Loading a cargo on vessels carrying cargoes with which it is 

incompatible. 
150. 140 Cargoes not listed in Table I or II. 
150.150 Exceptions to the compatibility chart. 
150.160 Carrying a cargo as an exception to the compatibility chart. 
150.170 Right of appeal. 

FIGURE I-COMPATIBILITY CHART 
TABLE I-ALPHABETICAL LIST OF CARGOES 
TABLE II-GROUPING OF CARGOES 
APPENDIX I-EXCEPTIONS TO THE CHART 
APPENDIX II-EXPLANATION OF FIGURE I 
APPENDIX Ill-TESTING PROCEDURES FOR DETERMINING EXCEPTIONS 

TO THE CHART 
APPENDIX IV-DATA SHEET 

Subpart A-Compatibility of Cargoes 

§150.105 0MB control numbers assigned pursuant to the Paperwork 
Reduction Act. 

(a) Purpose. This section collects and displays the control numbers 
assigned to information collection and recordkeeping requirements in 
this subchapter by the Office of Management and Budget (0MB) pursu
ant to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.). 
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The Coast Guard intends that this section comply with the require
ments of 44 U.S.C. 3507(1) which requires that agencies display a cur
rent control number assigned by the Director of the 0MB for each ap
proved agency information collection requirement. 

(b) Display. 

46 CFR part or section where 
identified or described 

150.01-15 
153.5 
153.905 
153.910 
153.968 
Part 154 
154.12 

§150,110 Applicability. 

Current 0MB control No. 

2115-0016 
2115-0016 
2115-0089 
2115-0089 
2115-0089 
2115-0113 
2115-0016 

This subpart prescribes rules for identifying incompatible hazard
ous materials and rules for carrying these materials in bulk as cargo in 
permanently attached tanks or in tanks that are loaded or discharged 
while aboard the vessel. The rules apply to all vessels subject to 46 
U.S.C. 391a. 

§150.115 Definitions. 

As used in this subpart: "Hazardous material" means: 

(a) A flammable liquid as defined in § 30.10-22 or a combustible 
liquid as defined in § 30.10-15 of this chapter; 

(b) A material listed in Table 151.05, Table I of Part 153, or Table 
4 of Part 154 of this chapter; or 

(c) A liquid, liquefied gas, or compressed gas listed in 49 CFR 
172.101. 

"Person in charge" means the master of a self-propelled vessel, or 
the person in charge of a barge. 

§150.120 Definition of incompatible cargoes. 

Except as described in § I 50.150, a cargo of hazardous material is 
incompatible with another cargo listed in Table I if the chemical groups 
of the two cargoes have an "X" where their columns intersect in 
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Figure I and are not shown as exceptions in Appendix I. (See also 
§ 150.140.) 

§150.130 Loading a cargo on vessels carrying cargoes with which it is 
incompatible. 

Except as described in § I 50.160, the person in charge of a vessel 
shall ensure that the containment system for a cargo that is a hazardous 
material meets the following requirements: 

(a) The containment system must separate the hazardous material 
or its residue from any cargo in table I with which it is incompatible by 
two barriers such as formed by a: 

(I) Cofferdam; 

(2) Empty tank; 

(3) Void space; 

(4) Cargo handling space; 

(5) Tank containing a compatible cargo; or 

( 6) Piping tunnel. 

(b) In this subpart, isolation across a cruciform joint is equivalent 
to isolation by two barriers. 

( c) The containment system for the hazardous material must not 
have a piping or venting system that connects to a containment system 
carrying a cargo with which the hazardous material is incompatible. 
Any such piping or venting system must have been separated from the 
containment system carrying the incompatible cargo by: 

(I) Removing a valve or spool piece and blanking off the exposed 
pipe ends, or 

(2) Installing two spectacle flanges in series with a means of detect
ing leakage into the pipe between the spectacle flanges. 

§150.140 Cargoes not listed in Table I or II. 

A cargo of hazardous material not listed in Table I or II must be 
handled as if incompatible with all other cargoes until the Commandant 
(G-MTH) (tel. no. (202) 267-1577) assigns the hazardous material to a 
compatibility group. (Table I lists cargoes alphabetically while Table II 
lists cargoes by compatibility group). 
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§150.150 Exceptions to the compatibility chart. 

The Commandant (G-MTH) authorizes, on a case by case basis, 
exceptions to the rules in this subpart under the following conditions: 

(a) When two cargoes shown to be incompatible in Figure 1 meet 
the standards for a compatible pair in Appendix III, or 

{b) When two cargoes shown to be compatible in Figure 1 meet 
the standards for an incompatible pair in Appendix III. 

Appendix I contains cargoes which have been found to be excep
tions to Figure l, the Compatibility Chart. 

§150.160 Carrying a cargo as an exception to the compatibility chart. 

The Operator of a vessel having on board a cargo carried as an 
exception under § 150. 150 but not listed in Appendix I, Exceptions to 
the Chart, shall make sure that: 

(a) The Commandant (G-MTH) has authorized by letter or mes
sage the cargo pair as an exception to the compatibility chart; and 

{b) A copy of the letter or message is on the vessel. 

§150.170 Right of appeal. 

Any person directly affected by a decision or action taken under 
this part, by or on behalf of the Coast Guard, may appeal therefrom in 
accordance with subpart 1.03 of this chapter. 
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Figure I-Compatibility Chart 
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Table 1-Alpbabetical List of Cargoes 

Chemical name Group 
No. 

Acetaldehyde.................................... 19 
Acetic acid ....................................... . 
Acetic anhydride ............................. . 
Acetone ..................................... . 
Acetone cyanohydrin .... .. 
Acetonitrile ..................... . 
Acetophenone ................ . 
Acetyl tributyl citrate ..................... . 
Acrolein ........................................... . 
Acrylamide solution ........................ . 
Acrylic acid ..................................... . 
Acrylonitrile .................................... . 
Acrylonitrile-Styrene copolymer 

dispersion in Polyether polyol ... . 
Adiponitrile ...................................... . 
A]cohols (Cl3 and above) .............. . 
Alcoholic beverages ........................ . 
Alcohol polyethoxylates ................. . 
Alcohol polyethoxylates, 

secondary ..................................... . 
Alkyl acrylate-Vinyl pyridine 

copolymer in Toluene ................. . 
Alkyl(C9 - Cl7) benzenes ............... . 
Alkylbenzenesulfonic acid .............. . 
Alkylbenzenesulfonic acid, sodium 

salt solutions ............. . 
Alkyl phthalates .............................. . 
Allyl alcohol ........... . 
Ally! chloride .................................. . 
Aluminium chloride, Hydrochloric 

acid solution ................ . 
Aluminum sulfate solution .............. . 
2-(2-Aminoethoxy)ethanol .............. . 
Aminoethyldiethanolamine, 

Aminoethylethanolamine 
solution ......................................... . 

Aminoethylethanolamine ................ . 
N-Aminoethylpiperazine ........ . 
2-Amino-2-hydroxymethyl-1,3-

propanediol solution ................... .. 
2-Amino-2-methyl- l-propanol ........ . 
Ammonia, anhydrous ...................... . 
Ammonium bisulfite solution ......... . 
Ammonium hydrogen phosphate 

solution ......................................... . 
Ammonium hydroxide (28% or 

less Ammonia) ............................. . 

'4 
11 

'18 
1. 20 

37 
18 
34 

'19 
10 
'4 

'15 

20 
37 
20 
20 
20 

20 

32 
32 

' '0 

33 
34 

'15 
15 

0 
'43 

8 

8 
8 
7 

43 
8 
6 

'43 

0 

6 
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CHRIS 
code 

AAD 
AAC 
ACA 
ACT 
ACY 
ATN 
ACP 

ARL 
AAM 
ACR 
ACN 

ALE 
AON 

Related CHRIS codes 

ALY TDN/TfN/PDC 

APK/APL 

AEA/AEB 

AAP 
AKB DBZ/UDB/DDB/TRB/fDB 
ABS 

ABT 

ALA 
ALC 

AHS 
ASX 
AEX 

AEE 
AEP 

AHL 
APR 

AMA 
ABX 

AMH 

ALM 

ASU 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group 
No. 

Ammonium nitrate solution............. 1 O 
Ammonium nitrate, Urea solution 

(containing Ammonia)................. 6 
Ammonium nitrate, Urea solution 

(not containing Ammonia)........... 43 
Ammonium polyphosphate 

solution.......................................... 43 
Ammonium sulfate solution............. 43 
Ammonium sulfide solution ............ 5 
Ammonium thiocyanate, 

Ammonium thiosulfate solution .. 
Ammonium thiosulfate solution ..... . 
Amyl acetate .................................... . 
Amyl alcohol ................................... . 
Amylene ........................................... . 
Amyl methyl ketone ....................... . 
Amyl tallate ..................................... . 
Aniline .............................................. . 
Anthracene oil (Coal tar fraction), 

see Coal tar ................................... . 
Asphalt ............................................ .. 
Asphalt blending stocks, roofers 

flux ................................................ . 
Asphalt blending stocks, straight 

run residue ................................... . 
Aviation alkylates ............................ . 
Behenyl alcohol ............................... . 
Benzene ............................................ . 
Benzene hydrocarbon mixtures 

(having 10% Benzene or more) .. 
Benzenesu)fonyl chloride ................ . 
Benzene, Toluene, Xylene 

mixtures ........................................ . 
Benzene tricarboxylic acid, trioctyl 

ester .............................................. . 
Benzylacetate ................................... . 
Benzy) alcohol ................................. . 
Benzy I chloride ............................... . 
Brake fluid base mixtures ............... . 

Butadiene ........................................ .. 
Butadiene, Butylcnc mixtures 

(cont. Acetylenes) ....................... . 
Butane .............................................. . 
Butene ............................................. . 
Butene oligomer .............................. .. 
Butyl acetate .................................... . 
Butyl acrylate .................................. . 

0 
43 
34 
20 
30 
18 
34 
9 

33 
33 

33 

33 
33 
20 
32 

32 
''O 

32 

34 
34 
21 
36 
20 

30 

30 
31 
30 
30 
34 
14 

368 

CHRIS 
code 

ANR 

UAS 

ANU 

AME 
ASS 

ACS 
ATV 
AEC 
AAI 

AMZ 
AMK 

ANL 

AHO 
ASP 

ARF 

ASR 
AVA 

BNZ 

BHB 
BSC 

BTX 

BZE 
BAL 
BCL 
BFX 

BDI 

BBM 
BMX 

BOL 
BAX 
BAR 

Related CHRIS coda 

AMN 

ANS/APP 
AMS 
ASF 

ATF 
IAT/AML/AAS/AYA 
IAA/ AAN/ ASE/ APM 

PTX/PTE 

COR 
ACU 

GAV 

IBT/BUT 
IBL/BTN 

IBA/BCN/BTA/BYA 
BAI/BTC 



Table 1-Alpbabetical List of Cargoes-Continued 

Chemical name 

Butyl alcohol ................................... . 
Butylamine ....................................... . 
Butylbenzene ................................... . 
Butyl benzyl phthalate .................... . 
n-Butyl butyrate .............................. . 
Butylene ........................................... . 
Butylene glycol ............................... . 
Butylene oxide ................................. . 
Butyl ether ....................................... . 
Butyl formate ................................... . 
iso-Butyl isobutyrate ....................... . 
Butyl heptyl ketone ......................... . 
Butyl methacrylate .......................... . 
Buty1 methacry1ate, Decy1 

methacry1ate, Cetyl-Eicosyl 
methacrylate mixture .................. . 

Butyl phenol, Formaldehyde resin 
in Xylene ...................................... . 

Butyl toluene ................................... . 
Butyra1dehyde ................................. . 
Butyric acid ..................................... . 
gamma-Butyrolactone ..................... . 
Calcium bromide solution ............... . 
Calcium bromide, Zinc bromide 

solution see Dri11ing brine 
(containing Zinc sa1ts) ................. . 

Calcium chloride solution ............... . 
Calcium hypochloritc solutions ..... . 
Calcium naphthcnate in Mineral 

oil 
Calcium nitrate, Magnesium 

nitrate, Potassium chloride 
solution 

Calcium sulfonate, Calcium 
carbonate, Hydrocarbon solvent 
mixture 

Camphor oil ..................................... . 
Caprolactam solution ...................... . 
Carbolic oil ...................................... . 

Carbon black base ........................... . 
Carbon disulfide .. 
Carbon tetrachloride ....................... . 
Cashew nut shell oil (untreated) .... . 
Caustic potash solution ................... . 
Caustic soda solution ...................... . 
Cetyl-Eicosyl methacrylate 

mixture. 

Group 
No, 
'20 

7 
32 
34 
34 
30 

'20 
16 
41 
34 
34 
18 
14 

14 

32 
32 
19 
4 

t, 20 

43 

43 
43 

5 

34 

34 

33 
18 
22 
21 
33 
38 
36 
4 

'5 
25 

14 
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CHRIS 
code 

BTY 
BBE 
BPH 
BUB 
BTN 
BUG 
BTO 
BTE 

BIB 
BHK 
BMH 

DER 

BUE 
BAE 
BRA 
BLA 

ccs 

CNM 

CPO 
CLS 
CBO 

CBB 
CBT 
OCN 
CPS 
css 

CEM 

Related CHRIS codes 

!AL/BAN/BAS/BAT 
IAM/BAM/BTL/BUA 

IBL 

BFI/BFN 

BMI/BMN 

BAD/BTR/BFA 
IBR 

CBM 

DZB 
CLC 

CHZ/CHU/CHY 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group 
No. 

Chlorinated paraffins (CIO - Cl3) .. . 36 
Chlorinated paraffins (Cl4 - C17) .. . 36 
Chlorine ........................................... . 'O 
Chloroacetic acid solution .............. . 4 
Chlorobenzcne ................................ .. 36 
Chlorodifluoromethanc ................... . 36 
Chloroform ...................................... . 36 
Chlorohydrins .................................. . 17 
4-Chloro-2-methylphenoxyacetic 

acid, Dimethylamine salt 
solution ......................................... . 9 

Chloronitrobenzene see o-
Nitrochlorobenzenc ..................... . 

Chloropropionic acid ...................... . 4 
Chlorosulfonic acid ......................... . 'O 
Chlorotoluene .................................. . 36 
Choline chloride solutions .............. . 20 
Coal tar ............................................ . 33 
Coal tar pitch ................................... . 33 
Coconut oil, fatty acid .................... . 34 
Com syrup ....................................... . 43 
Cottonseed oil, fatty acid ............... . 34 
Creosote ........................................... . '21 
Cresols ............................................. .. 21 
Cresylate spent caustic .................... . s 
Cresylic acid .................................... . 21 
Cresylic acid, sodium salt solution . s 
Crotonaldehyde ............................... . '19 
Cumene ............................................ . 32 
Cycloaliphatic resins ....................... . 31 
1,5,9-Cyclododecatriene ................. . 30 
Cycloheptane ................................... . 31 
Cyclohexane .................................... . 31 
Cyclohexane oxidation product 

acid water ..................................... . 4 
Cyclohexanol ................................... . 20 
Cyclohexanone ................................ . 18 
Cyclohexanone, Cyclohexanol 

mixtures ....................................... .. '18 
Cyclohexyl acetate .......................... . 34 
Cyclohexylamine ............................. . 7 
1,3-Cyclopentadiene dimer ............. . 30 
Cyclopentadiene polymers ............. . 30 
Cyclopentadiene, Styrene, Benzene 

mixtures ........................................ . 30 
Cyclopentane ................................... . 31 
Cyclopentene ................................... . 30 
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CHRIS 
code 

CLH 

CLX 
CHM 
CRB 
MCF 
CRF 
CHO 

COM 

CPM 
CSA 
CHI 
cco 
COR 
CTP 
CFA 
CSY 
CFY 
CCT 
CRS 
csc 
CRY 

CTA 
CUM 

CYT 
CYE 
CHX 

CHN 
CCH 

CYX 

eve 
CHA 
CPD 

CSB 
CYP 
CPE 

Related CHRIS codel 

CHL/MCA 

CNO 
CLA/CLP 

CTM/CTO/CRN 

OCT 

CCW/CWD 
CRL/CSL/CSO 

csc 

CPD 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Cymene ... 
Decahydronaphthalene ................... . 
Decaldehyde .................................... . 
Decane ............................................. . 
Decanoic acid .................................. . 
Decene ............................................. . 
Decyl acrylate ................................. . 
Decyl alcohol .................................. . 
Decylbenzene .................................. . 
Dextrose solution ............................ . 
Diacetone alcohol ........................... . 
Dialkyl(CIO - C14) benzenes .......... . 
Dialkyl(C7 - CI3) phthalates ......... . 

Diammonium salt of Zinc EDTA 
solution ......................................... . 

Dibutylamine ................................... . 
Dibutyl phthalate ............................ . 
Dichlorobenzene ............................. . 
Dichlorodifluoromethane ............... . 
1, 1-Dichloroethane .......................... . 
2,2'-Dichloroethyl ether ................. . 
2,2'-Dichloroisopropyl ether .......... . 
Dichloromethane ............................. . 
2,4-Dichlorophenol ......................... . 
2,4-Dichlorophenoxyacetic acid, 

Diethanolamine salt solution ...... . 
2,4-Dichlorophenoxyacetic acid, 

Dimethylamine salt solution ....... . 
2,4-Dichlorophenoxyacetic acid, 

Triisopropanolamine salt 
solution ......................................... . 

Dichloropropane ............................. . 
1,3-Dichloropropene ....................... . 
Dichloropropene, 

Dichloropropane mixtures .......... . 
2,2-Dichloropropionic acid ............ . 
Dicyclopentadiene ........................... . 
Didecyl dimethyl ammonium 

chloride, Ethanol mixture 
solution ......................................... . 

Diethanolamine ................................ . 
Diethanolamine salt of 2,4-

Dichlorophenoxyacetic acid 
solution ......................................... . 

Diethylamine .................................. .. 
Diethylaminoethanol ....................... . 

Group 
No, 

32 
33 
19 
Jl 
4 

JO 
14 

'20 
32 
43 

'20 
32 
34 

43 
7 

34 
36 
36 
36 
41 
36 
36 
21 

43 

1. 20 

'43 
36 
15 

15 
4 

JO 

43 
8 

43 
7 
8 

CHRIS 
code 

CMP 
DHN 

DDC 
DCO 
DCE 
DAT 
DAX 
DBZ 
DTS 

DAA 
DAB 
DAH 

DSZ 
DBA 
DPA 
DBX 
DCF 
DCH 
DEE 
DCI 

DCM 
DCP 

DDE 

DAD 

DTI 
DPX 
DPS 

DMX 
DCN 
DPT 

DDX 
DEA 

DDE 
DEN 
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Related CHRIS codes 

IDA/DAL 
PFN 

!AI/DAR 
ISA/DAN 

AKB 

DHP/DIE/DOP/DIF/DTP/ 
DUP 

DBM/DBO/DBP 

DDA/DSX 

DPB/DPP/DPC/DPL 
DPU/DPF 

DAE 



Table 1-Alphabetlcal List of Cargoes-Continued 

Cbemical name Group CHRIS Related CHRIS codeo 
No. code 

2,6-Diethylaniline ............................. 9 DMN 
Diethylbenzene ................................. 32 DEB 
Diethylene glycol ............................. 40 DEG 
Diethylene glycol butyl ether ......... 40 DME 
Diethylene glycol butyl ether 

acetate ............................................ 34 DEM 
Diethylcne glycol dibutyl ether ...... 40 DIG 
Diethylene glycol ethyl ether ......... 40 DOE 
Diethylene glycol ethyl ether 

acetate ............................................ 34 DOA 
Diethylene glycol methyl ether ...... 40 DOM 
Diethylene glycol methyl ether 

acetate ............................................ 34 DOR 
Diethylene glycol phenyl ether ...... 40 DGP 
Oiethylene glycol pbthalate ............ 34 DGL 
Diethylenetriamine ........................... '7 DET 
Diethylethanolamine ........................ 8 DAE 
Diethyl ether .................................... 41 EET 
Di-(2-ethylhexyl)adipate .................. 34 DEH 
Di-(2-cthylhexyl)phosphoric acid ... DEP 
Di-(2-ethylhexyl)phthalatc ............... 34 DIE DIO/DOP/DAH 
Diethyl phthaJate .............................. 34 DPH 
Diethyl sulfate .................................. 34 DSU 
Diglycidyl ether of Bisphenol A .... 41 BDE BPA 
Diglycidyl ether of Bisphenol F ..... 41 DGF 
Diheptyl phthalate ........................... 34 DHP 
Di-n-hexyl adipatc ............................ 34 DHA 
Diisobutylamine ................................ 7 DBU 
Diisobutyl carbinol ........................... 20 DBC 
Diisobutylene .................................... JO DBL 
Diisobutyl ketone ............................. 18 DIK 
Diisobutyl phthaJate ......................... 34 DIT 
Diisodecyl phthalate ........................ 34 DID 
Diisononyl adipate ........................... 34 DNY 
Diisononyl phthaJate ........................ 34 DIN 
Diisooctyl phthalate ......................... 34 DIO 
Diisopropanolamine ......................... 8 DIP 
Diisopropylamine ............................ , 7 DIA 
Diisopropylbenzene .......................... 32 DIX 
Diisopropyl naphthalene .................. 32 DII 
N,N-Dimethylacetamide .................. 10 DAC 
N,N-Dimethylacetamide solution ... 10 DLS 
Dimethyl adipate ............................... 34 DLA 
Dimethylamine ................................. 7 DMA 
Dimethylamine solution ................... 7 DMG/DMY/DMC 
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Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group CHRIS Related CHRIS codes 
No. code 

Dimethylamine salt of 4-Chloro-2-
methylphenoxyacetic acid 
solution .......................................... 9 CDM 

Dimethylamine salt of 2,4-
Dichlorophenoxyacetic acid 
solution .......................... 1, 20 DAD DDA/DSX 

2,6-Dimethylaniline ................. 9 DMM 
Dimethylcyclicsiloxane 

hydrolyzate ................................... 34 
N,N-Dimethylcyclohexylamine ...... 7 DXN 
Dimethylethanolamine ..................... 8 DMB 
Dimethylformamide 10 DMF 
Dimethyl furan .. 41 
Dimethyl glutarate ........... 34 DGT 
Dimethyl hydrogen phosphite ........ '34 DPI 
Dimethyl naphthalene sulfonic 

acid, sodium salt solution ............. '34 DNS 
Dimethyloctanoic acid ..................... 4 DMO 
Dimethyl phthalate .......................... 34 DTL 
Dimethylpolysiloxane ...................... 34 DMP 
2,2-Dimethylpropane-1,3-diol .......... 20 DDI 
Dimethyl succinate .......................... 34 DSE 
Dinitrotoluene .................. 42 DNM DTT/Dl,L/DNU 
Dinonyl phthalate ............................ 34 DIF DAH 
Dioctyl phthalate .......... 34 DOP DAH 
1,4-Dioxane .................... 41 DOX 
Dipentene ........................... JO DPN 
Diphenyl .. 32 DIL 
Diphenyl, Diphenyl ether mixture. 33 DDO DTH 
Diphenyl ether ... 41 DPE 
Diphenyl ether, Diphenyl phenyl 

ether mixture ................................. 41 DOB 
Diphenylmethane diisocyanate ....... 12 DPM 
Diphenylol propane-

Epichlorohydrin resins ................. 'O DPR 
Di-n-Propylamine ............................. 7 DNA 
Dipropylene glycol .......................... 40 DPG 
Dipropylene glycol dibenzoate ....... 34 DGY 
Dipropylene glycol methyl ether ... 40 DPY 
Distillates, flashed feed stocks ......... 33 DFF 
Distillates, straight run ..................... 33 DSR 
Ditridecyl phthalate ......................... 34 DTP DAH 
Diundecyl phthalate ......................... 34 DUP DAH 
Dodecane .......................................... JI DOC PFN 
Dodecanol ......................................... 20 DDN LAL 
Dodecene .......................................... JO DOZ DDC/DOD 
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Table 1-Alpbabetical List of Cargoes-Continued 

Chemical name 

2-Dodecenylsuccinic acid, 

Group 
No. 

dipotassium salt solution.............. 34 
Dodecylamine, Tetradecylamine 

mixture.......................................... 2 7 
Dodecyl alcohol............................... 20 
Dodecylbenzene ............................... 32 
Dodecylbenzenesulfonic acid.......... 2 O 
Dodecyl dipbenyl ether 

disulfonate solution....................... 43 
Dodecyl methacrylate ..................... 14 
Dodecyl-Pentadecyl methacrylate 

mixtures......................................... 14 
Dodecyl phenol................................ 21 
Drilling brine (containing Calcium, 

Potassium or Sodium salts).......... 43 
Drilling brine (containing Zinc 

salts)............................................... 43 
Drilling mud (low toxicity) (if 

flammable or combustible)............ 33 
Drilling mud (low toxicity) (if non-

flammable or non-combustible)..... 43 
Epichlorohydrin ............................... 17 
Epoxy resin....................................... 18 
Ethane............................................... 31 
Ethanolamine .................................... 8 
2-Ethoxyethanol ............................... 20 
2-Ethoxyethyl acetate...................... 34 
Ethoxylated alcohols, CII-Cl5....... 20 
Ethoxy triglycol ............................... 40 
Ethyl acetate..................................... 34 
Ethyl acetoacetate............................ 34 
Ethyl acrylate................................... 14 
Ethyl alcohol.................................... 2 20 
Ethylamine........................................ 2 7 
Ethylamine solution ......................... 7 
Ethyl amyl ketone............................ 18 
Ethylbenzene .................................... 32 
Ethyl butanol.................................... 20 
N-Ethyl-n-butylamine ...................... 7 

Ethyl butyrate.................................. 34 
Ethyl chloride................................... 36 
Ethyl chlorothioformate .................. 2 0 
N-Ethylcyclohexylamine ................. 7 
Ethylene............................................ 30 
Ethylene chJorohydrin...................... 20 
Ethylene cyanohydrin ..................... 20 
Ethylenediamine ............................... 2 7 
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CHRIS 
code 

OTA 

DOB 
DSA 

DOS 
DOM 

DDP 
DOL 

DZB 

EPC 

ETH 
MEA 
EEO 
EEA 

ETG 
ETA 
EAA 
EAC 
EAL 
EAM 
EAN 
EAK 
ETD 
EDT 
EBA 
EBR 
ECL 
ECT 
ECC 
ETL 
ECH 
ETC 
EDA 

Related CHRIS codes 

DON/LAL 
AKB 

ORB 

ORM 

ORM 

EOD/ENP/EOP/EOT/ETD 

ELK 

EMX 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group CHRIS Related CHRIS codes 
No. code 

Ethylenediaminetetracetic acid, 
tetrasodium salt solution .............. 43 EDS 

Ethylene dibromide .......................... 36 EDB 
Ethylene dichloride ......... '36 EDC 
Ethylene glycol ..................... '20 EGL 
Ethylene glycol acetate ................... 34 EGO 
Ethylene glycol butyl ether ........... 40 EGM 
Ethylene glycol tert-butyl ether ..... 40 
Ethylene glycol butyl ether 

acetate ............................................ 34 EMA 
Ethylene glycol diacetate ................ 34 EGY 
Ethylene glycol dibutyl ether ... 40 EGB 
Ethylene glycol ethyl ether. ............ 40 EGE 
Ethylene glycol ethyl ether acetate 34 EGA 
Ethylene glycol isopropyl ether .... 40 EGI 
Ethylene glycol methyl ether ......... 40 EME 
Ethylene glycol methyl ether 

acetate ................................ 34 EGT 
Ethylene glycol phenyl ether .......... 40 EPE 
Ethylene glycol phenyl ether, 

Diethylene glycol phenyl ether 
mixture ............................... 40 EDX 

Ethylene glycol propyl ether ......... 40 EGP 
Ethylene oxide .................................. '0 EOX 
Ethylene oxide, Propylene oxide 

mixture ....... 16 EPM 
Ethylene• Vinyl acetate copolymer 

emulsion 43 
Ethyl ether. ....... 41 EET 
Ethyl•3·ethoxypropionate 34 EEP 
2-Ethylhexaldehyde 19 EHA 
2•Ethylhexanoic acid . 4 EHO 
2-Ethylhexanol ........... 20 EHX 
2•Ethylhexyl acrylate 14 EAi 
2•Ethylhexylamine 7 EHM 
Ethyl hexyl phthalate .... 34 EHE 
Ethyl hexyl tallate .......... 34 EHT 
Ethylidene norbornene .......... '30 ENB 
Ethyl methacrylate ........................... 14 ETM 
Z·Ethyl-6-methyl• N•( I' -methyl-Z-

methoxyethyl)aniline ........ 9 EEM 
O•Ethyl phenol 2t EPL 
Ethyl propionate .............................. 34 EPR 
2-Ethyl-3•propylacrolein .................. '19 EPA 
Ethyl toluene .................................... 32 ETE 
Fatty acids (saturated, C13 and 

above) ............. 34 
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Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Fatty acid amides ..................... . 
Ferric chloride solution ........... . 
Ferric hydroxyethylethylene-

diaminetriacetic acid, trisodium 
salt solution .................................. . 

Ferric nitrate, Nitric acid solution .. 
Fish solubles (H!Oter based fish meal 

extracts) ......................................... . 
Formaldehyde, Methanol mixtures. 
Formaldehyde solution ................... . 
Formamide ....................................... . 
Formic acid ...................................... . 
Fructose solution ............................. . 
Fumaric adduct of Rosin, water 

dispersion ........................ . 
Furfural ............................................ . 
Furfuryl alcohol .............................. . 
Gas oil, cracked ............................... . 
Gasoline blending stock, alkylates .. 
Gasoline blending stock, 

reformates ..................................... . 
GasoJines: 

Automotive (not over 4.23 grams 

Group 
No. 

33 

'43 
3 

43 
'19 
'19 

10 
'4 
43 

43 
19 

'20 
33 
33 

33 

lead per gal).............................. 33 
A via ti on (not over 4.86 grams 

lead per gal)............................... 33 
Casinghead (natural}.................... 33 
Polymer......................................... 33 
Straight run.......................... 33 

Glutaraldehyde solution .................. 19 
Glycerine ......................................... . 
Glycerol polyalkoxylate ................. . 
Glyccryl triacetate .......................... . 
Gylcidyl ester of tridecylacetic 

acid ............................................... . 
Glycidyl ester of Versatic acid ...... . 
Glycol diacetate .............................. . 
Glycols, Resins, and Solvents 

'20 
34 
34 

34 
34 
34 

mixture.......................................... 33 

Glyoxal solutions.............................. 19 
Heptane............................................. 31 
n·Heptanoic acid.............................. 4 
Heptanol ............................................ 20 
Heptene............................................. 30 
Heptyl acetate................................... 34 
Herbicide (Cl5-H22-N02-CI) ......... 33 
Hexamethylenediamine solution ..... 7 
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CHRIS Related CHRIS <Odes 
code 

FCS FCL 

FHX STA 
FNN 

FSO 
MTM 
FMS 
FAM 
FMA 

FAR 
FFA 
FAL 
GOC 
OAK 

ORF 

OAT 

GAV AVA 
GCS 
GPL 
GSR 
OTA 
OCR 

GLT 
GLT 

GOS 
HMX HPI/HPT 
HEP 
HTX HTN 
HPX HTE 
HPE 

MCO 
HMC HMO 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Hexamethylenetetramine. 
Hexamethylenetetramine solutions. 
Hexamethylenimine .............. . 
Hexane ............... . 
Hexanoic acid 
Hexanol ........................... . 
Hexene ................ . 
Hexyl acetate ........................... . 
Hexylene glycol .. . 
Hydrochloric acid ........................... . 
Hydrochloric acid, spent ....... . 
Hydrofluorosilicic acid .......... . 
Hydrogen peroxide solutions .. . 
2-Hydroxyethyl acrylate ..... . 
N-

(H ydrox yeth y l)ethylenediamine
triacetic acid, trisodium salt 

Group 
No. 

7 

7 
7 

'31 
4 

20 
30 
34 
20 

'O 
l, 20 

solution........................................ 43 
2-H ydroxy-4-( meth y lthio )butanoic 

acid.............. 4 
Isophorone ........ 2 18 
lsophorone diamine ......... ............. .... 7 
lsophorone diisocyanate .................. 12 
Isoprene ............ ... 30 
Isopropylbenzene 32 
Jet fuels: 

JP-I 33 
JP-3 33 
JP-4 33 
J~S 33 
JP-8.. 33 

Kaolin clay slurry 43 
Kerosene 33 
Ketone residue.... 18 
Kraft black liquor........................ 5 
Kraft pulping liquors (Black, 

Green, or White) 5 
Lactonitrile solution......... 37 

Latex, liquid synthetic.... 43 
Laurie acid........... 34 
Lignin liquor.................... 43 
Magnesium chloride solution ........ .. 
Magnesium nonyl phenol sulfide ... . 
Magnesium sulfonate ....................... . 
Maleic anhydride ....... .. 
Maleic anhydride copolymer ......... . 

I, 2Q 

33 

34 
II 
33 
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CHRIS 
code 

HMT 
HTS 
HM! 
HXS 
HXO 
HXN 
HEX 
HAE 
HXG 
HCL 
HCS 
HFS 

HAI 

HET 

HBA 
!PH 
!Pl 

!PD 
IPR 

CUM 

JPO 
JPT 
JPF 
JPV 
JPE 

KRS 

KPL 
LNI 

LLS 
LRA 

MSE 
MLA 

Related CHRIS codes 

IHA/HXA 

HXE/HXT 
HSA 

HPN/HPS/HPO 

KPL 

LTX 

MAS 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Mercaptobenzothiazol, sodium salt 
solution ......................................... . 

Mesityl oxide ................................... . 
Metam sodium solution ................... . 
Methacrylic acid .............................. . 
Methacrylonitrile ............................. . 
Methane ............................................ . 
3-Methoxy-1-butanol ....................... . 
3-Methoxybutyl acetate .................. . 
1-Methoxy-2-propyl acetate ........... . 
Methoxy triglycol ........................... . 
Methyl acetate ................................. . 
Methyl acetoacetate ........................ . 
Methyl acetylene, Propadiene 

mixture ......................................... . 
Methy] acrylate .............................. .. 
Methyl alcohol ................................ . 
Methylamine .................................... . 
Methylamine solutions .................... . 
Methyl amyl acetate ...................... .. 
Methyl amyl alcohol ....................... . 
Methyl amyl ketone ........................ . 
Methyl bromide ............................... . 
Methyl butenol ............................... .. 
Methyl butyl ketone ........................ . 
Methyl tert-butyl ether .................. .. 
Methylbutynol ................................. . 
3-Methyl butyraldehyde ................. . 
Methyl butyrate ............................... . 
Methyl chloride ............................... . 
Methylcyclohexane ......................... . 
Methylcyclopentadiene dimer ........ . 
Methyl diethanolamine .................. .. 
4,4'-Methylene dianiline (43% or 

less), Polymethylene 
polyphenylamine, o-
Dichlorobenzene mixtures .......... . 

2-Methyl-6-ethylaniline ................... . 
Methyl ethyl ketone ....................... .. 

2-Methyl-5-ethylpyridine ............... .. 
Methyl formal.. ................................ . 
Methyl formate ............................... .. 
Methyl heptyl ketone ..................... .. 
2-Methyl-2-hydroxy-3-butyne ........ . 
Methyl isoamyl ketone .................. ,. 
Methyl isobutyl carbinol ................ . 
Methyl isobutyl ketone ................... . 

Group 
No. 

5 
'18 

7 
4 

15 
JI 
20 
34 
34 
40 
34 
34 

JO 
14 

'20 
7 
7 

34 
20 
18 
36 
20 
18 

'41 
20 
19 
34 
36 
JI 
30 
8 

9 
9 

'18 

9 
41 
34 
18 

· 20 
18 
20 

'18 
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CHRIS Related CHRIS codes 
code 

MSO 
MSS 

MAD 
MET 
MTH 

MOA 
MPO 
MTG 
MIT 
MAE 

MAP 
MAM 
MAL 
MTA 
MSZ 
MAC 
MAA 
MAK 
MTB 
MBL 
MBK 
MBE 
MBY 

MBU 
MTC 
MCY 
MCK 
MDE 

MDB 
MEN 
MEK 
MEP 
MTF 
MFM 
MHK 
MHB 

MIC 
MIK 

SMB 

SMD 

MAB 

MAK 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Methyl methacrylate ........ , .............. . 
3-Methyl-3-methoxybutanol ........... . 
3-Methyl-3-methoxybutyl acetate ... 
Methyl naphthalene ........................ . 
Methylolureas .................................. . 
2-Methyl pentane ............................. . 
2-Methyl-1-pentene ......................... . 
4-Methyl-1-pentene ......................... . 
Methylpyridine ................................ . 
N-Methyl-2-pyrro1idone ................. . 
Methyl salicylate ............................. . 
alpha-Methylstyrene ........................ . 
Metolachlor ..................................... . 
Mineral spirits .................................. . 
Molasses ........................................... . 
Molasses residue .............................. . 
Monochlorodifluoromethane .......... . 
Morpholine ...................................... . 
Motor fuel antiknock compounds 

containing lead alkyls .................. . 
Myrcene ........................................... . 
Naphtha: 

Coa1 tar solvent ........................... . 
Cracking fraction ......................... . 
Petroleum ..................................... . 
Solvent ......................................... . 
Stoddard solvent .......................... . 
Varnish Makers' and Painters' ... . 

Naphthalene ..................................... . 
Naphthalene sulfonic acid• 

formaldehyde copolymer, 
sodium salt solution ..................... . 

Naphthalene sulfonic acid, sodium 
salt solution ................................. .. 

Naphthenic acid .............................. . 
Naphthenic acid, sodium salt 

solution ........................................ .. 
Neodecanoic acid ............................ . 
Nitrating acid ................................... . 
Nitric acid (70% or less) ............... .. 
Nitric acid (greater than 70%) ....... . 
Nitrobenzene .................................... . 
O•Nitrochlorobenzene ..................... . 
Nitroethane ...................................... . 
o•Nitrophenol .................................. . 
Nitropropane ................................... . 
Nitropropane, Nitroethane mixture 

Group 
No, 

14 
20 
34 
32 
19 
31 
30 
30 
9 
9 

34 
30 
34 
33 
20 
0 

36 
'1 

'O 
30 

33 
'33 

33 
33 
33 
33 
32 

0 

34 
4 

43 
4 

'O 
3 

'O 
42 
42 
42 

1. 20 

42 
42 
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CHRIS Related CHRIS codes 
code 

MMM 

MNA 
MUS 

IHA 
MPN 
MTN 

MPR/MPE/MPF 
MPY 
MES 
MSR 
MCO 
MNS 

MCF 
MPL 

MFA 
MRE 

NCT 

PTN 
NSV 
NSS 

NVM 
NTM 

NFS 

NSA 
NTI 

NTS 
NEA 
NIA 

NCD 
NAC 

NTB 
CNO CNP 
NTE 
NTP NIP/NPH 
NPM NPN/NPP 
NNM 



Table I-Alphabetical List of Cargoes-Continued 

Ctemical name Group CHRIS Related CHRIS codea 
No. code 

Nitrotolucnc...................................... 42 NIT NIE/NIT/NTR 
Nonane.............................................. 31 NAX NAN 
Nonanoic acid................................... 4 NNA NAI/NIN 
Nonene.............................................. 30 NON NNE 
Nonyl alcohol................................... 2 20 NNS NNI/NNN 
Nonyl methacrylate ......................... 14 NMA 
Nonyl phenol.................................... 21 NNP 
Nonyl phenol (cthoxylated) ............ 40 NPE 
Nonyl phenol poly(4-

12)ethoxylates ............................... 40 NPE 
Nonyl phenol sulfide solution......... 33 NPS 
Noxious Liquid Substance, n.o.s. 

(NLS's).......................................... 0 
1-0ctadeccnc .................................... 30 
Octadcccnoamide ............................. 10 ODD 
Octane............................................... 31 OAX 100/OAN 
Octanoic acid.................................... 4 OAY OAA 
Octene ............................................... 30 OTX OTE 
Octyl alcohol (Octanol)................... '20 OCX JOA/OTA 
Octyl aldehyde ................................. 19 OAL IOC/OLX 
Octyl decyl adipate .......................... 34 ODA 
Octyl epoxytallate ............................ 34 OET 
Octyl nitrate...................................... 2 34 ONE 
Octyl phenol..................................... 21 
Oil, edible, 

Babassu.......................................... 34 OBB 
Castor............................................ 34 OCA 
Coconut......................................... 2 34 occ 
Com............................................... 34 oco 
Cottonseed .................................... 34 ocs 
Fish................................................ 2 34 OFS 
Lard............................................... 34 OLD 
Olive.............................................. 34 OOL 
Palm............................................... 2 34 OPM 
Palm kernel................................... 34 OPO 
Peanut............................................ 34 OPN 

Rapeseed ······································· 34 ORP 
R.icc bran....................................... 34 ORB 
Safflower....................................... 34 OSF 
Soya bean...................................... 34 OSB 
Sunflower seed ............................. 34 OSN 
Tucum........................................... 34 OTC 
Vegetable ...................................... 34 OVG 

Oil, fuel, 
No. 1 ............................................ ,. 33 OON 
No. 1-D......................................... 33 00D 
No. 2.............................................. 33 OTW 
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Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group 
No. 

No. 2-D......................................... 33 
No. 4.............................................. 33 
No. 5.............................................. 33 
No. 6.............................................. 33 

Oil, misc: 
Absorption.................................... 33 
Aliphatic .................................... ,... 33 
Aromatic ..... .................................. 33 
Clarified......................................... 33 
Coal............................................... 33 
Coconut oi1, fatty acid methyl 

ester............................................ 34 
Cotton seed oil, fatty acid ........... 34 
Crude............................................. 33 
Diesel............................................. 33 
Heartcut distillate......................... 33 
Linseed.......................................... 33 
Lubricating.................................... 33 
Mineral.......................................... 33 
Mineral seal................................... 33 
Motor............................................. 33 
Neatsfoot ....................................... 33 
Oiticica .......................................... 34 
Palm oil, fatty acid methyl ester. 34 
Palm oil, methyl ester, see Palm 

oil, fatty acid methyl ester....... 34 
Penetrating.................................... 33 
Pine................................................ 33 
Range............................................. 33 
Residual......................................... 33 
Resin ............................................. . 
Resinous petroleum ..................... . 
Road 
Rosin ............................................. . 
Seal 
Soapstock ..................................... . 
Soybean (epoxidized) ................. .. 
Sperm ........................................... . 
Spindle .......................................... . 
Spray ............................................ . 
Tall ............................................... . 
Tall, fatty acid ............................. . 
Tanner's ........................................ . 
Transformer ................................. . 
Tung ............................................. . 
Turbine ......................................... . 
White (mineral) ............................ . 

33 
33 
33 
33 
34 
34 
40 
33 

33 
33 
34 

'34 
33 
33 
34 
33 
33 
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CHRIS Related CHRIS codeo 
code 

OTD 
OFR 
OFV 
osx 

OAS 

OCF 

OCM 
CFY 
OIL 

ODS 

OLS 
OLB 

OMN 
OMS 
OMT 
ONF 
001 
OPE 

OPE 
OPT 
OPI 

ORO 

ORS 

ORD 
ORN 

OIS 

OSP 
OSD 
OSY 
OTL 
TOF 
OTN 
OTF 
OTO 
OTB 

EVO 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Olefin mixtures ................................ . 
alpha-Olefins (C6 - C18) mixtures .. 
alpha-Olefins (Cl3 and above) ....... . 
Oleic acid ......................................... . 
Oleum ............................................... . 
Oxyalkylated alkyl phenol 

formaldehyde ............................... . 
Palm kernel oil, fatty acid .............. . 
Palm kernel oil, fatty acid methyl 

ester .............................................. . 
Palm stearin ..................................... . 
n-Paraffins (CIO - C20) ................... . 
Paraldehyde ..................................... . 
Pentachloroethane ........................... . 
Pentadecanol .................................... . 
1,3-Pentadiene .................................. . 
Pentaethylenehexamine, 

Tetraethylenepentamine mixture. 
Pentane ............................................. . 
Pentene ............................................. . 
Pentene, Miscellaneous 

hydrocarbon mixture ................... . 
3-Pentenenitrile ................................ . 
Pentyl aldehyde ............................... . 
Perchloroethylene ........................... . 
Petrolatum ....................................... . 
Phenol .............................................. . 
l-Phenyl-1-xylyl ethane .................. . 
Phosphoric acid ............................... . 
Phosphorus ...................................... . 
Phthalic anhydride .......................... . 
Pinene ............................................... . 
Pine oil ............................................. . 
Polya1kenyl succinic anhydride 

Group 
No. 

30 
30 
30 
34 

1. :zo 

33 
34 

34 
34 
31 
19 
36 
20 
30 

7 

31 
30 

'30 
37 

19 
36 
33 
21 
32 

'O 
II 
30 
33 

amine............................................. 33 
Polyalkylene glycols, Polya1kylene 

glycol monoalkyl ethers 
mixtures ....................................... .. 

Polyalkyl(CIS - C22) acrylate in 
Xylene ......................................... .. 

PolyaJkylene oxide polyol ............. .. 
Polybutadiene, hydroxyl 

terminated .................................... . 
Polybutene ..................................... : .. 
Polydimethylsiloxane ...................... . 
Polyethylene glycol ........................ . 

40 

14 
20 

20 
30 
34 
40 

382 

CHRIS 
code 

OAM 

OLA 
OLM 

PNO 

PNF 
PMS 
PFN 
PDH 
PCE 
PDC 
PDE 

PEP 
PTY 
PTX 

PNT 

PER 
PTL 
PHN 
PXE 
PAC 

PAN 
PIN 
OP! 

PPX 

PIX 
PAO 

PLB 

Related CHRIS codes 

OFX/OFY 

DCC/DOC,TRD 

PDN 

!PT/PTA 
PTE 

PPW /PPR/PPB 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name Group 
No. 

Polyethylene glycol dimethyl 
ether............................................... 40 

Polyethylene glycol monoalkyl 
ether............................................... 40 

Polyethylene poly amines................. 2 7 
Polyferric sulfate solution................ 34 
Polyglycerol 20 
Polymethylene polyphenyl 

isocyanate ..................................... . 
Polymethylsiloxane ....... . 
Poly(20)oxyethylene sorbitan 

monooleate ................................... . 
Polypropylene ................................. . 
Polypropylene glycol. ..................... . 
Polypropylene glycol methyl ether 
Polysiloxane .......................... . 
Potassium hydroxide solution ........ . 
Potassium oleate .... . 
Propane ................ . 
Propanolamine ................................. . 
Propionaldehyde ............................. . 
Propionic acid ................................. . 
Propionic anhydride ........................ . 
Propionitrile .................................. . 
n-Propoxypropanol ......................... . 
Propyl acetate .................... . 
Propyl alcohol ................................ .. 
Propylamine ..................................... . 
Propylbenzene ............... . 
iso-Propylcyclohexane 
Propylene ........................ . 
Propylene-butylene copolymer ...... . 
Propylene dimer .............................. . 
Propylene glycol ............................. . 
Propylene glycol monoalkyl ether. 
Propylene glycol ethyl ether ......... . 
Propylene glycol methyl ether ...... . 
Propylene oxide ......... . 
Propylene tetramer ......................... . 

Propylene trimer ............................ .. 
Propyl ether ..................................... . 
Pseudocumene ................................. . 
Pyridine ............................................ . 
Pyridine bases .................................. . 
Rosin oil ........................................... . 
Rosin soap (disproportionated) 

solution ......................................... . 

(2 
34 

34 
30 
40 
40 
34 
'S 
34 
31 
8 

19 

4 
II 
37 
40 
34 

'20 
7 

32 
31 
30 
30 
30 

'20 
40 
40 
40 
16 
30 

30 
41 
32 
9 
9 

33 

43 
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CHRIS 
code 

PEE 
PEB 
PSS 

PPI 

PSM 
PLP 
PGC 
PGM 

POE 
PRP 
PAX 
PAD 
PNA 
PAH 
PCN 
PXP 

PBZ 
IPX 
PPL 
PBP 

PDR 
PPG 
PGE 
PGY 
PME 
POX 
P1T 

PTR 

PRO 
PRB 

ORN 

RSP 

Related CHRIS codes 

GCR 

CPS 

MPA/PLA 

IAC/PAT 
IPA/PAL 

IPP /PRA/IPO 

PME/PGY 
POE 
POE 

IPE/PRE 
TME/TRE 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Rum .................................................. . 
Salicylaldehyde ................................ . 
Sewage sludge ................................. . 
Sodium acetate solution .................. . 
Sodium alkyl sulfonatc solution ..... . 
Sodium aluminate solution ............. . 
Sodium benzoate solution ............... . 
Sodium borohydridc, Sodium 

hydroxide solution ....................... . 
Sodium carbonate solutions ............ . 
Sodium chlorate solution ................ . 
Sodium cyanide solution ................ .. 
Sodium dichromate solution ........... . 
Sodium dimethyl naphthalene 

sulfonate solution ......................... . 
Sodium hydrogen sulfide, Sodium 

carbonate solution ....................... . 
Sodium hydrogen sulfite solution .. . 
Sodium hydrosulfide solution ....... .. 
Sodium hydrosulfide, Ammonium 

sulfide solution ............................. . 
Sodium hydroxide solution ........... .. 
Sodium bypochlorite solution ........ . 
Sodium 2-mercaptobenzothiazol 

solution ......................................... . 
Sodium naphthalene sulfonate 

solution ........................................ .. 
Sodium nitrite solution ................... . 
Sodium polyacrylate solution ........ .. 
Sodium salt of Ferric bydro-

xyethylethylenediaminetriacetic 
acid solution ................................. . 

Group 
No. 

20 
19 
43 
34 
43 

5 
34 

5 
5 

''O 
5 

''0 

'34 

'O 
43 
'5 

'5 
'5 

5 

5 

34 
5 

'43 

43 
Sodium silicate solution................... 2 43 
Sodium sulfide, Hydrosulfide 

solution . . ... . ... . .. . . .. . ... . ... . ... . ... . ......... 1, 2 O 
Sodium thiocyanate solution........... i. 2 O 
Sorbitol solutions.............................. 20 
Stearic acid ....................................... 34 
Styrene.............................................. 30 
Sulfolane ........................................... 39 
Sulfur................................................. 1 0 
Sulfuric acid...................................... 2 2 
Sulfuric acid, spent........................... 2 
Tall oil............................................... 34 
Tall oil soap (disproportionated) . 

solution.......................................... 43 
Tallow............................................... '34 
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CHRIS 
code 

SAL 

SAN 
ssu 
SAU 
SBN 

SBX 
SCE 
SDD 
scs 
SDL 

sss 
SHX 
SHR 

SSA 

SHP 

SMB 

SNS 
SNI 

STA 
SSN 

STS 

SRA 
STY 

SFL 
sxx 
SPA 
SAC 
OTL 

TOS 
TLO 

Related CHRIS coda 

SBH/SBI 

SDC 
SCN 
SCR 

DNS 

css 
SHC 

SNT 

FHX 
SSC 

SSH/SSI/SSJ 
SCY 
SBT 

STX 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Tallow fatty acid ............................. . 
Tallow fatty a1cohol ....................... . 
Tallow nitrile ................................... . 
l, 1,2,2-Tetrachloroethane ............... . 
Tetradecanol .................................... . 
Tetradecene ..................................... . 
Tetradecylbenzene .......................... . 
Tetraethylene glycol ....................... . 
Tetraethylenepentamine .................. . 
Tetrahydrofuran .............................. . 
Tetrahydronaphthalene ................... . 
1,2,3,5-Tetramethylbenzene ............ . 
Tetrasodium salt of EDTA 

solution ......................................... . 

Group 
No. 
'34 

20 
37 
36 
20 
30 
32 
40 

7 
41 
32 
32 

43 
Titanium tetrachloride..................... 2 
Toluene............................................. 32 
Toluenediamine ................................ 9 
Toluene diisocyanate ....................... 12 
o-Toluidine........................................ 9 
Triarylphosphate .............................. 34 
Tributyl phosphate........................... 34 
1,2,4-Trichlorobenzene .................... 36 
1,1,1-Trichloroethane....................... 2 36 
1, 1,2-Trichloroethane ....................... 36 
Trichloroethylene............................. 2 36 
1,2,3-Trichloropropane .................... 36 
I, l ,2-Trichloro-1,2,2-

trifluoroethane .............................. 36 
Tricresyl phosphate.......................... 34 
Tridecane .......................................... 31 
Tridecanol......................................... 20 
Tridecene .......................................... 30 
Tridecylbenzene ............................... 32 
Triethanolamine................................ 2 8 
Triethylamine ................................... 7 
Triethylbenzene................................ 32 
Triethylene glycol............................ 40 
Triethylene glycol butyl ether....... 40 
Triethylene glycol butyl ether 

mixture ........................... ,.............. 40 
Triethylene glycol di-(2-

ethylbutyrate) ............................... . 
Triethylene glycol ether mixture .. .. 
Triethylene glycol ethyl ether ....... . 
T rieth y lenetetramine ....................... . 
Triethyl phosphate 
Triethyl phosphite ... 

34 
40 
40 
'7 
34 

'34 
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CHRIS 
code 
TFD 
TFA 

TEC 
TIN 
ITO 
TDB 
ITO 
ITP 
THF 
THN 
ITB 

TIT 
TOL 
TDA 
TD! 
TLI 

TBP 
TCB 
TCE 
TCM 
TCL 
TCN 

ITF 

TRD 
TDN 
TDC 
TRB 
TEA 
TEN 
TEB 
TEO 

TOD 

TOE 
TET 
TPS 
TPI 

Related CHRIS codes 

AKB 

EDS 

TCO/TCP 
PFN 

AKB 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Triisobutylene .................................. . 
Triisooctyl trimellitate ................... .. 
Triisopropanolaminc ....................... . 
Triisopropanolamine salt of 2,4-

Dichlorophenoxyacetic acid 
solution ........................................ .. 

Trimethylacetic acid ...................... .. 
Trimethylbenzene ............................ . 
Trimethylhexamethylenediamine 

(2,2,4- and 2,4,4-) ......................... . 
Trimethylhexamethylene 

diisocyanate (2,2,4- and 2,4,4-) .... 
Trimethylol propane 

polyethoxylate ............................. . 
2,2,4-Trimethyl pcntanediol-1,3-

diisobutyrate ................................. . 
2,2,4-Trimethyl-t,3-pentanediol-l-

isobutyrate .................................... . 
2,2,4-Trimethyl-3-pentanol-l-

isobutyrate .................................... . 
Trimethyl phosphite ........................ . 
Tripropylene .................................... . 
Tripropylene glycol ........................ . 
Tripropylene glycol methyl ether .. 
Trisodium nitrilotriacetate .............. . 
Trixylenyl phosphate ...................... . 
Turpentine ........................................ . 
Undecanoic acid .............................. . 
Undecanol ........................................ . 
Undecene ......................................... . 
Undecyl alcohol .............................. . 
Undecylbenzene ............................. .. 
Urea, Ammonium mono- and di-

hydrogen phosphate, Potassium 
chloride solution .......................... . 

Urea. Ammonium nitrate solution 
(containing Ammonia) ................ . 

Urea, Ammonium nitrate solution 
(not containing Ammonia) .......... . 

Urea, Ammonium phosphate 
solution ......................................... . 

V aleraldehyde .................................. . 
Vanillin black liquor ....................... . 
Vegetable protein solution ............ .. 
Vinyl acetate .................................... .. 
Vinyl acetate-Fumarate copolymer 
Vinyl chloride ................................. . 

Group 
No. 

30 
34 
8 

43 
4 

32 

7 

12 

20 

34 

34 

34 
'34 

30 
40 
40 
34 
34 
30 
4 

20 
30 
20 
32 

0 

6 

43 

43 
19 
5 

43 
13 
34 
35 

386 

CHRIS 
code 
TIB 

TIP 

TAA 
TRE 

THI 

TPR 

TMP 

TPP 

TGC 
TOM 

TRP 
TPT 

UDA 

UDC 
UNO 
UOB 

UPX 

UAS 

ANU 

UAP 

VBL 

VAM 

VCM 

Related CHRIS codes 

OTI 

TME/TMB/TMO 

UNO 

AKB 

IVA/VAL/VAK 



Table I-Alphabetical List of Cargoes-Continued 

Chemical name 

Vinyl ethyl ether ............................. . 
Vinylidene chloride ......................... . 
Vinyl neodecanate ........................... . 
VinyltoJuene .................................... . 
Waxes: .............................................. . 

Carnauba ...................................... . 
Paraffin ......................................... . 

White spirit (low (15-20%) 
aromatic) ...................................... . 

Xylene .............................................. . 
Xylenols ........................................... . 
Zinc bromide, Calcium bromide 

solution see Drilling brine 
(containing Zinc salts) ................. . 

Group 
No. 

13 
35 
13 
13 

34 
31 

33 
32 
21 

43 

CHRIS 
code 

VEE 
VCI 

VND 
VNT 
WAX 
WCA 
WPF 

WSL 
XLX 
XYL 

Related CHRIS codes 

WSP 
XLM/XLO/XLP 

DZB 

1 Because of very high reactivity or unusual conditions of carriage or potential compat
ibility problems, this product is not assigned to a specific group in the Compatibility 
Chart. For additional compatibility information, contact Commandant (G-MTH), U.S. 
Coast Guard, 2100 Second Street, SW., Washington, D.C. 20593--0001. Telephone (202) 
267-1577. 

2See Appendix I-Exceptions to the Chart. 
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Table II-Grouping of Cargoes 

0. Unusi1111ed Cargoes 
Acetone cyanohydrin 1

• 
2 

Alkylbenzenesulfonic acid 1. 2 

Aluminium chloride, Hydrochloric 
acid solution 1 

Ammonium hydrogen phosphate 
solution 1 

Ammonium nitrate solution 1 

Ammonium thiocyanate, Ammonium 
thiosulfate solution 1 

Benzenesulfonyl chloride 1. 2 

gamma-Butyrolactone 1. 2 

Chlorine 1 

Chlorosulfonic acid 1 

2,4-Dichlorophenoxyacetic acid, 
Dimethylamine salt solution t. 2 

Dimethylamine salt of 2,4-
Dichlorophenoxyacetic acid 
solution 1. 2 

Diphenylol propane-Epichlorohydrin 
resins 1 

Dodecylbenzenesulfonic acid 1
•
2 

Ethyl chlorothioformate t. 2 

Ethylene oxide 1 

2-Hydroxyethyl acrylate 1,z 
Magnesium chloride solution 1

•
2 

Molasses residue 1 

Motor fuel antiknock compounds 
containing Lead alkyls 1 

Naphthalene sulfonic acid
formaldehyde copolymer, sodium 
salt solution 1 

Nitrating acid 1 

Nitric acid (greater than 70%) 1 

o-Nitrophenol 1
• 

2 

Noxious Liquid Substance, n.o.s. 
(NLS's) ' 

Oleum 1. 2 

Phosphorus 1 

Sodium chlorate solution 1. 2 

Sodium dichromate solution 1, 
2 

Sodium hydrogen sulfide, Sodium 
carbonate solution 1. 2 

Sodium sulfide, Hydrosulfide 
solution 1

• 
2 

Sodium thiocyanate solution 1
• 

2 

Sulfur 1 
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Urea, Ammonium mono- and di
hydrogen phosphate, Potassium 
chloride solution 

1. Non-Oxidizing Mineral Acids 
Di-(2-ethylhexyl)phosphoric acid 
Ferric chloride solution 
Hydrochloric acid 
Hydrochloric acid, spent 
HydrofluorosiJicic acid 
Phosphoric acid 

2. Sulfuric Acids 
Sulfuric acid 2 

Sulfuric acid, spent 
Titanium tetrachloride 

3. Nitric Acid 
Ferric nitrate, Nitric acid solution 
Nitric acid (70% or less) 

4. Organic Adds 
Acetic acid 2 

Acrylic acid 2 

Butyric acid 
Cashew nut shell oil (untreated) 
Chloroacetic acid solution 
Chloropropionic acid 
Cyclohexane oxidation product acid 

water 
Decanoic acid 
2,2-Dichloropropionic acid 
2,2-Dimethyloctanoic acid 
2-Ethylhexanoic acid 
Formic acid 2 

n-Heptanoic acid 
Hexanoic acid 
2-Hydroxy-4-(methylthio)butanoic 

acid 
Methacrylic acid 
Naphthen,c acid 
Neodecanoic acid 
Nonanoic acid 
Octanoic acid 
Propionic acid 

Trimethylacetic acid 
Undecanoic acid 

5. Caustics 
Ammonium sulfide solution 
Calcium hypoch)orite solutions 
Caustic potash solution 2 

Caustic soda solution 2 

Cresylate spent caustic 



Cresylic acid, sodium salt solution 
Kraft black liquor 
Kraft pulping liquors 
Mercaptobenzothiazol, sodium salt 

solution 
Potassium hydroxide solution 2 

Sodium aluminate solution 
Sodium borohydride, Sodium 

hydroxide solution 
Sodium carbonate solutions 
Sodium cyanide solution 
Sodium hydrosulfide solution 2 

Sodium hydrosulfide, Ammonium 
sulfide solution 2 

Sodium hydroxide solution 2 

Sodium hypochlorite solution 
Sodium 2-mercaptobenzothiazol 

solution 
Sodium nitrite solution 
Vanillin black liquor 

6. Ammonia 
Ammonia, anhydrous 
Ammonium hydroxide (28% or less 

Ammonia) 
Ammonium nitrate, Urea solution 

(containing Ammonia) 
Urea, Ammonium nitrate solution 

(containing Ammonia) 
7. Aliphatic Amines 

N-Aminoethylpiperarine 
Butylamine 
Cyclohexylamine 
Dibutylamine 
Diethylamine 2 

Diethylenetriamine 
Diisobutylamine 
Diisopropylamine 
Dimethylamine 
Dimethylamine solution 
N,N-Dimethylcyclohexylamine 
Di-n-propylamine 
Dodecylamine, Tetradecylamine 

mixture 2 

Ethylamine 2 

Ethylamine solution 
N-Ethyl-n-butylamine 
N-Ethyl cyclohexylamine 
Ethylenediamine 2 

2-Ethyl hexylamine 
Hexamethylenediamine solution 
Hexamethylenetetramine 
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Hexamethylenetetramine solutions 
Hexamethylenimine 
Isophorone diamine 
Metam sodium solution 
Methylamine 
Methylamine solutions 
Morpholine 2 

Pentaethylenehexamine, 
Tetraethylenepentamine mixture 

Polyethylene polyamines 2 

Propylamine 
Tetraethylenepentamine 
Triethylamine 
Triethylenetetramine 2 

Trimethylhexamethylene diamine 
(2,2,4- and 2,4,4-) 

8. Alkanolamines 
2-(2-Aminoethoxy)ethanol 
Aminoethyldiethanolamine, 

Aminoethylethanolamine solution 
Aminoethylethanolamine 
2-Amino-2-methyl-1-propanol 
Diethanolamine 
Diethylaminoethanol 
Diethylethanolamine 
Diisopropanolamine 
Dimethylethanolamine 
Ethanolamine 
Propanolamine 
Triethanolamine 2 

Triisopropanolamine 
9. Aromatic Amines 

Aniline 
4-Chloro-2-methylphenoxyacetic 

acid, Dimethylamine salt solution 
2,6-Diethylaniline 
Dimethylamine salt of 4-Chloro-2-

methylphenoxyacetic acid solution 
2,6-Dimethylaniline 
2-Ethyl-6-methyl-N-( I' -methyl-2-

methoxyethyl)aniline 
4,4'-Methylene dianiline (43% or 

less), Polymethylene 
polyphenylamine, o

Dichlorobenzene mixtures 
2-Methyl-6-ethyl aniline 
2-Methyl-5-ethyl pyridine 
Methyl pyridine 
3-Methylpyridine 
N-Methyl pyrrolidone 
Pyridine 



Pyridine bases 
Toluenediamine 
p-Toluidine 

10. Amides 
Acrylamide solution 
N,N-Dimethylacetamide 
N,N-Dimethylacetamide solution 
Dimethylformamide 
Formamide 
Octadecenoanode 

11. Organic Anhydride■ 
Acetic anhydride 
Maleic anhydride 
Phthalic anhydride 
Propionic anhydride 
Isocyanates 
Diphenylmethane diisocyanate 
lsophorone diisocyanate 
Polymethylene polyphenyl 

isocyanate 
Toluene diisocyanate 
Trimethylhexamethylene 

diisocyanate (2,2,4- and 2,4,4-) 
13. Vinyl Acetate 

Vinyl acetate 
Vinyl ethyl ether 
Vinyl neodecanate 
Vinyl toluene 

14. Acrylates 
Butyl acrylate 
Butyl methacrylate 
Butyl methacrylate, Decyl 

methacrylate, Cetyl-Eicosyl 
methacrylate mixture 

Cetyl-Eicosyl methacrylate mixture 
Decyl acrylate 
Dodecyl methacrylate 
Dodecyl-Pentadecyl methacrylate 

mixture 
Ethyl acrylate 
2-Ethylhexyl acrylate 
Ethyl methacrylate 
Methyl acrylate 
Methyl methacrylate 
Nonyl methacrylate 
Polyalkyl(CIS - C22) acrylate in 

Xylene 
15. Substituted Allyls 

Acrylonitrile 2 

Allyl alcohol 2 

Ally! chloride 
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1,3-Dichloropropene 
Dichloropropene, Dichloropropane 

mixtures 
Methacrylonitrile 

16, Alkylene Oxides 
Butylene oxide 
Ethylene oxide, Propylene oxide 

mixtures 
Propylene oxide 

17. Epichlorohydrin 
Chlorohydrins 
Epichlorohydrin 

18, Ketones 
Acetone 2 

Acetophenone 
Amyl methyl ketone 
Butyl heptyl ketone 
Camphor oil 
Cyclohexanone 
Cyclohexanone, Cyclohexanol 

mixtures 2 

Diisobutyl ketone 
Ethyl amyl ketone 
Epoxy resin 
Ketone residue 
Isophorone 2 

Mesityl oxide 2 

Methyl amyl ketone 
Methyl butyl ketone 
Methyl butyl ketone 
Methyl diethanolamine 
Methyl ethyl ketone 2 

Methyl heptyl ketone 
Methyl isoamyl ketone 
Methyl isobutyl ketone 2 

19. Aldebydes 
Acetaldehyde 
Acrolein 2 

Butyraldehyde 
Crotonaldehyde 2 

Decaldehyde 
Ethylhexaldehyde 
2-Ethyl-3-propylacrolein 2 

Formaldehyde, Methanol mixtures ' 
Formaldehyde solution 2 

Furfural 
Glutaraldehyde solution 
Glyoxal solutions 
3-Methyl butyraldehyde 
Methylolureas 
Octyl aldehyde 



Paraldehyde 
Pentyl aldehyde 
Propionaldehyde 
Salicylaldehyde 
Valeraldehyde 

20. Alcohols, Glycols 
Acrylonitrile-Styrene copolymer 

dispersion in Polyether polyol 
Alcoholic beverages 
Alcohol polyethoxylates 
Alcohol poJyethoxylates, secondary 
Alcohols (C13 and above) 
Amyl alcohol 
Behenyl alcohol 
Brake fluid base mixtures 
Butyl alcohol 2 

Butylene glycol 2 

Choline chloride solutions 
Cyclohexanol 
Decyl alcohol 2 

Diacetone alcohol 2 

Diisobutyl carbinol 
2,2-Dimethylpropane-1,3-diol 
Dodecanol 
Dodecyl alcohol 
Ethoxylated alcohols, Ct 1-CIS 
2-Ethoxyethanol 
Ethyl alcohol 2 

Ethyl butanol 
Ethylene chlorohydrin 
Ethylene cyanohydrin 
Ethylene glycol 2 

2-Ethylhexanol 
Furfuryl alcohol 2 

Glycerine 2 

Heptanol 
Hexanol 
Hexylene glycol 
3-Methoxy-1-butanol 
Methyl alcohol 2 

Methyl amyl alcohol 
Methyl butenol 
Methylbutynol 
2-Methyl-2-hydroxy-3-butyne 
Methyl isobutyl carbinol 
3-Methyl-3-methoxybutanol 
Molasses 
Nonyl alcohol 2 

Octyl alcohol 2 

Pentadecanol 
Polyalkylene oxide polyol 
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Polybutadienc, hydroxyl terminated 
Polyglycerol 
Propyl alcohol 2 

Propylene glycol 2 

Rum 
Sorbitol solutions 
Tallow fatty alcohol 
Tetradecanol 
Tridecanol 
Trimethylol propane polyethoxylate 
Undecanol 
Undecyl alcohol 

21. Pbeools, Creools 
Benzyl alcohol 
Carbolic oil 
Creosote 2 

Cresols 
Cresylic acid 
2,4-Dichlorophenol 
Dodccyl phenol 
o-Ethylphenol 
Nonyl phenol 
Octyl phenol 
Phenol 
Xylenols 

22. Caprolactam Soluttom 
Caprolactam solution 

23 - 29. Unualped 
30. Oleftas 

Amylene 
Butadiene 
Butadiene, Butylene mixtures (cont. 

Acetylenes) 
Butene 
Butene oligomer 
Butylene 
l ,S,9-Cyclododccatrienc 
1,3-Cyclopentadiene dimer 
Cyclopentadiene polymers 
Cyclopentadiene, Styrene, Benzene 

mixture 
Cyclopentene 
Decene 

Dicyclopenlalliene 
Diisobutylenc 
Dipentene 
Dodecene 
Ethylene 
Ethylidene norbornene 2 

1-Heptene 
Hexene 



lsoprene 
Methyl acetylene, Propadiene 

mixture 
Methylcyclopentadiene dimer 
2-Methyl-1-pentene 
4-Methyl-1-pentene 
alpha-Methyl styrene 
Myrcene 
Nonene 
1-0ctadccene 
Octene 
Olefm mixtures 
a1pha-Olefins (C6 - Cl8) mixtures 
alpha-Olefins (Cl3 and above) 
1,3-Pentadiene 
Pentene 
Pentene, Miscellaneous hydrocarbon 

mixture 1 

Pinene 
Polybutene 
Polypropylene 
Propylene 
Propylene-butylene copolymer 
Propylene dimer 
Propylene tetramer 
Propylene trimer 
Styrene 
Tetradecene 
Tridecene 
Triisobutylene 
Tri propylene 
Turpentine 
Undecene 

31. Panllilll 
Butane 
Cycloa1iphatic resins 
Cycloheptane 
Cyclohexane 
Cyclopentane 
Decane 
Dodecane 
Ethane 
Heptane 
Hexane 1 

Methane 
Methylcyclohexane 
2-Methyl pentane 
Nonane 
Octane 
n-Paraffins (CIO - C20) 
Pentane 
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Propane 
iso-Propylcyclobexane 
Tridecane 
Waxes: 

ParafTm 
32. Aromatic: Hydrocarbou 

Alkyl acrylate-Vinyl pyridine 
copolymer in Toluene 

Alkyl(C9 - Cl7) benzenes 
Benzene 
Benzene hydrocarbon mixtures 

(having 10% Benzene or more) 
Benzene, Toluene, Xylene mixtures 
Butylbenzcne 
Butyl phenol, Formaldehyde resin in 

Xylene 
Butyl toluene 
Cumene 
Cymene 
Decylbenzene 
Dialkyl(CIO - C14) benzenes 
Diethyl benzene 
Diisopropylbcnzene 
Diisopropyl naphthalene 
Diphenyl 
Dodecylbenzene 
Ethylbenzene 
Ethyl toluene 
Isopropylbenzene 
Methyl naphthalene 
Naphthalene 
l-Phenyl-1-xylyl ethane 
Propylbcnzene 
Pseudocumene 
Tetradccylbenzene 
Tetrahydronaphthalene 
1,2,3,S-Tetramethylbenzene 
Toluene 
Tridecylbenzene 
Triethylbenzene 
Trimethylbenzene 
Undccylbenzene 
Xylene 

33. MllceUan..., Hydrocarbon Mixtures 
Alkylbenzenesulfonic acid, sodium 

salt solutions 
Asphalt blending stocks, roofen flux 
Asphalt blending stocks, straight run 

residue 
Aviation alkylates 



Calcuim sulfonate, Calcium 
carbonate, Hydrocarbon solvent 
mixture 

Carbon black base 
Coal tar 
Coal tar pitch 
Decahydronaphthalene 
Diphenyl, Diphenyl ether 
Distillates, flashed feed stocks 
Distillates, straight run 
Drilling mud (low toxicity) (if 

flammable or combustible) 
Fatty acid amides 
Gas oil, cracked 
Gasoline blending stock, alkylates 
Gasoline blending stock, reformates 
Gasolines: 

Automotive (no/ over 4.23 grams 
lead per gal.) 

Aviation (not over 4.86 grams 
lead per gal.) 

Casinghead (natural) 
Polymer 
Straight run 

Glycols, Resins, and Solvents 
mixture 

Herbicide (CI5-H22-NO2-Cl) 
Jet Fuels: 

JP-I 
JP-3 
JP-4 
JP-5 
JP-8 

Kerosene 
Magnesium nonyl phenol sulfide 
Maleic anhydride copolymer 
Mineral spirits 
Naphtha: 

Coal tar solvent 
Cracking fraction 2 

Petroleum 
Solvent 
Stoddard solvent 
Varnish Makers' and Painters' 

Nonyl phenolsulfide solution 
Oil, fuel: 

No. 1 
No. 1-D 
No. 2 
No. 2-D 
No. 4 
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No. 5 
No. 6 

Oil, misc: 
Absorption 
Aliphatic 
Aromatic 
Clarified 
Coal 
Crude 
Diesel 
Heartcut distillate 
Linseed 
Lubricating 
Mineral 
Mineral seal 
Motor 
Neatsfoot 
Penetrating 
Pine 
Range 
Resin 
Resinous petroleum 
Rosin 
Sperm 
Spindle 
Spray 
Tanner's 
Turbine 
White (mineral) 
Residual 
Road 
Transformer 

Oxyalkylatcd alkyl phenol 
formaJdehyde 

Petrolatum 
Pine oil 
Polyalkcnyl succinic anhydride 

amine 
White spirit (low (15-20%) aromatic) 

34. Esten 
Acetyl tributyl citrate 
Alkyl phthalates 
Amyl acetate 
Amyl tallate 

Benune tricarboxylic acid trioctyl 
ester 

Bcnzyl acetate 
Butyl acetate 
Butyl benzyl phthalate 
n-Butyl butyrate 
Butyl formate 



iso-Butyl isobutyrate 
Calcium naphthenate in Mineral oil 
Calcium nitrate, Magnesium nitrate, 

Potassium chloride solution 
Coconut oil, fatty acid 
Cottonseed oil, fatty acid 
Cyclohexyl acetate 
Dialkyl(C7 · Cl3) phthalates 
Dibutyl phthalate 
Diethylene glycol butyl ether acetate 
Diethylene glycol ethyl ether acetate 
Diethylene glycol methyl ether 

acetate 
Diethylene glycol phthalate 
Di-(2-ethylhexyl)adipate 
Di-(2-dthylhexyl)phthalate 
Diethyl phthalate 
Diethyl sulfate 
Diheptyl phthalate 
Di-n-hexyl adipate 
Diisobutyl phthalate 
Diisodecyl phthalate 
Diisononyl adipate 
Diisononyl phthalate 
Diisooctyl phthalate 
Dimethyl adipate 
Dimethylcyclicsiloxane hydrolyzate 
Dimethyl glutarate 
Dimethyl hydrogen phosphite 2 

Dimethyl naphthalene sulfonic acid, 
sodium salt solution 2 

Dimethyl phthalate 
Dimethyl polysiloxane 
Dimethyl succinate 
Dinonyl phthalate 
Dioctyl phthalate 
Dipropylene glycol dibenzoate 
Ditridecyl phthalate 
2-Dodecenylsuccinic acid, 

dipotassium salt solution 
Diundecyl phthalate 
2-Ethoxyethyl acetate 
Ethyl acetate 
Ethyl acetoacetate 

Ethyl butyrate 
Ethylene glycol acetate 
Ethylene glycol butyl ether acetate 
Ethylene glycol diacetate 
Ethylene glycol ethyl ether acetate 
Ethylene glycol methyl ether acetate 
Ethyl-3-ethoxypropionate 

394 

Ethyl hexyl phthalate 
Ethyl hexyl tallate 
Ethyl propionate 
Ethyl propionate 
Fatty acids (saturated, Cl3 and 

above) 
Glycerol polyalkoxylate 
Glyceryl triacetate 
Gylcidyl ester of tridecylacetic acid 
Glycidyl ester of Versatic acid 
Glycol diacetate 
Heptyl acetate 
Hexyl acetate 
Laurie acid 
Magnesium sulfonate 
3-Methoxybutyl acetate 
t-Methoxy-2-propyl acetate 
Methyl acetate 
Methyl acetoacetate 
Methyl amyl acetate 
Methyl butyrate 
Methyl formate 
3-Methyl-3-methoxybutyl acetate 
Methyl salicylate 
Metolachlor 
Naphthalene sulfonic acid, sodium 

salt solution (40% or less) 
Octyl decyl adipate 
Octyl epoxytallate 
Octyl nitrate 2 

Oil, edible, 
Babassu 
Castor 
Coconut 2 

Corn 
Cotton seed 
Fish 2 

Lard 
Olive 
Palm 2 

Palm kernel 
Peanut 
Rapeseed 
Rice bran 

Safflower 
Soya bean 
Sunflower 
Sunflower seed 
Tucum 
Vegetable 



Oil, misc: 
Coconut oil, fatty acid methyl 

ester 
Cotton seed oil, fatty acid 
Palm oil, fatty acid methyl ester 
Palm oil, methyl ester 
Soapstock 
Tall 
Tall, fatty acid 2 

Tung 
Oleic acid 
Palm kernel oil, fatty acid 
Palm kernel oil, fatty acid methyl 

ester 
Palm stearin 
Polydimethylsiloxane 
Polyferric sulfate solution 
Polymethylsiloxane 
Poly(20)oxyethylene sorbitan 

monooleate 
Polysiloxane 
Potassium oleate 
Propyl acetate 
Sodium acetate solution 
Sodium benzoate solution 
Sodium dimethyl naphthalene 

sulfonate solution 2 

Sodium naphthalene sulfonate 
solution 

Stearic acid 
Tall oil 
Tallow 2 

Tallow fatty acid 2 

Triarylphosphate 
Tributyl phosphate 
Tricresyl phosphate 
Triethylene glycol di-(2-

ethylbutyrate) 
Triethyl phosphate 
Triethyl phosphite 2 

Triisooctyl trimellitate 2 

2,2,4-Trimethyl penlanediol-1,3-
diisobutyrate 

2,2, 4-T rime thy 1-1,3-pentanediol- l -

isobutyrate 
2,2,4-Trimethyl-3-pentanol-l-

isobutyrate 
Trimethyl phosphite 2 

Trisodium nitrilotriacetate 
Trixylenyl phosphate 
Vinyl acetate-Fumarate copolymer 
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Waxes: 
Carnauba 

35, Vinyl Halides 
Vinyl chloride 
Vinylidene chloride 

36. Halogenated Hydrocarbons 
Benzyl chloride 
Carbon tetrachloride 
Chlorinated paraffins (Cl0 - C13) 
Chlorinated paraffins (Cl4 - C17) 
Chlorobenzene 
Chlorodifluoromethane 
Chloroform 
Chlorotoluene 
Dichlorobenzene 
Dichlorodifluoromethane 
I, 1-Dichloroethane 
2,2'-Dichloroisopropyl ether 
Dichloromethane 
Dichloropropane 
Ethyl chloride 
Ethylene dibromide 
Ethylene dichloride 2 

Methyl bromide 
Methyl chloride 
Monochlorodifluoromethane 
Pentachloroethane 
Perchloroethylene 
l, l ,2,2-Tetrachloroethane 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 2 

1, 1,2-Trichloroethane 
Trichloroethylene 2 

1,2,3-Trichloropropane 
I, I ,2-Trichloro-1,2,2-trifluoroethane 

37. Nitriles 
Acetonitrile 
Adiponitrile 
Lactonitrile solution 
3-Pentenenitrile 
Propionitrile 
Tallow nitrite 

38. Carbon Disulfide 

Carbon disulfide 
39. Sulfolane 

Sulfolane 
40. Glycol Ethers 

Diethylene glycol 
Diethylene glycol butyl ether 
Diethylene glycol dibutyl ether 
Diethylene glycol ethyl ether 



Diethylene glycol methyl ether 
Diethylene glycol phenyl ether 
Dipropylene glycol 
Dipropylene glycol methyl ether 
Ethoxy triglycol 
Ethylene glycol tert-butyl ether 
Ethylene glycol butyl ether 
Ethylene glycol dibutyl ether 
Ethylene glycol ethyl ether 
Ethylene glycol isopropyl ether 
Ethylene glycol methyl ether 
Ethylene glycol phenyl ether 
Ethylene glycol phenyl ether, 

Diethylene glycol phenyl ether 
mixture 

Ethylene glycol propyl ether 
Methoxy triglycol 
Nonyl phenol (ethoxylated) 
Nonyl phenol poly(4-12)ethoxylates 
Oil, misc: 
Soybean (epoxidized) 
Polyalkylene glycols, Polyalkylene 

glycol monoalkyl ethers mixtures 
Polyethylene glycols 
Polyethylene glycol dimethyl ether 
Polyethylene glycol monoalkyl ether 
Polypropylene glycol methyl ether 
Polypropylene glycols 
n-Propoxypropanol 
Propylene glycol monoalkyl ether 
Propylene glycol ethyl ether 
Propylene glycol methyl ether 
Tetraethylene glycol 
Triethylene glycol 
Triethylene glycol butyl ether 
Triethylene glycol butyl ether 

mixture 
Triethylene glycol ether mixture 
Triethylene glycol ethyl ether 
Tripropylene glycol 
Tripropylene glycol methyl ether 

41. Ethen 
Butyl ether 

2,2'-Dichloroethyl ether 
Digylcidyl ether of Bisphenol A 
Diglycidyl ether of Bisphenol F 
Dimethyl furan 
1,4-Dioxane 
Diphenyl ether 
Diphenyl ether, Diphenyl phenyl 

ether mixture 
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Ethyl ether 
Methyl-tert-butyl ether 2 

Methyl formal 
Propyl ether 
Tetrahydrofuran 

42. Nitrocompounds 
Dinitrotoluene 
Nitrobenzene 
o-Nitrochlorobenzene 
Nitroethane 
Nitropropane 
Nitropropane, Nitroethane mixture 
Nitrotoluene 

43. Miscellaneous Water Solutions 
Aluminum sulfate solution 2 

2-Amino-2-hydroxymethyl-1,3-
propanediol solution 

Ammonium bisulfite solution 2 

Ammonium nitrate, Urea solution 
(not containing Ammonia) 

Ammonium polyphosphate solution 
Ammonium sulfate solution 
Ammonium thiosulfate solution 
Calcium bromide solution 
Calcium chloride solution 
Corn syrup 
Dextrose solution 
Diammonium salt of Zinc EDT A 

solution 
2,4-Dichlorophenoxyacetic acid, 

Diethanolamine salt solution 
2,4-Dichlorophenoxyacetic acid, 

Triisopropanolamine salt solution 

Didecyl dimethyl ammonium 
chloride, Ethanol mixture solution 

Diethanolamine salt of 2,4-
Dichlorophenoxyacetic acid 
solution 

Dodecyl diphenyl ether disulfonate 
solution 

Drilling brine (containing Calcium, 
Potassium, or Sodium salts) 

Drilling brine (containing Zinc salts) 
Drilling mud Oow toxicity) (if non

flammable or non-combustible) 
Ethylenediaminetetracetic acid, 

tetrasodium salt solution 
Ethylene-Vinyl acetate copolymer 

emulsion 



Ferric hydroxyethylethylenediamine 
triacetic acid, trisodium salt 
solution 2 

Fish solubles (water based fish meal 
extracts) 

Fructose solution 
Fumaric adduct of Rosin, water 

dispersion 
N•(Hydroxyethyl)ethylene diamine 

triacetic acid, trisodium salt 
solution 

Kaolin clay sJurry 
Latex, liquid synthetic 
Lignin liquor 
Naphthenic acid, sodium salt solution 
Rosin soap (disproportionated) 

solution 
Sewage sludge, treated 
Sodium alkyl sulfonate solution 
Sodium hydrogen sulfite solution 
Sodium polyacrylate solution 2 

Sodium salt of Ferric 
hydroxyethy]ethylenediamine 
triacetic acid solution 

Sodium silicate solution 2 

Tall oil soap (disproportionated) 
solution 

Tetrasodium salt of EDTA solution 
Triisopropanolamine salt of 2,4-

Dichlorophenoxyacetic acid 
solution 

Urea, Ammonium nitrate solution 
(not containing Ammonia) 

Urea, Ammonium phosphate solution 
V cgctable protein solution 

(hydrolysed) 

Footnotes to Table II 

1 Because of very high reactivity or un
usual conditions of carriage or potential 
compatibility problems, this product is not 
assigned to a specific group in the Com
patibility Chart. For additiona1 compat
ibility information, contact Commandant 
(G-MTH) , U.S. Coast Guard, 2100 
Second Street, SW., Washington, D.C. 
20593-0001. Telephone (202) 267-1577. 

2 See Appendix I-Exceptions to the 
Chart. 

Appendix I-Exceptions to the Chart 

(a). The binary combinations listed below have been tested as pre
scribed in Appendix III and found not to be dangerously reactive. 
These combinations are exceptions to the Compatibility Chart (Figure 
I) and may be stowed in adjacent tanks. 

Member of reactive group 

Acetone (18) 

Ace1one cyanohydrin (0) 

Acrylonitrile (15) 

1,3-Butylene glycol (20) 

1,4-Butylene glycol (20) 

Caustic potash, 50% or less (5) 

Compatible with 

Diethylenetriamine (7) 

Acetic acid (4) 

Triethanolamine (8) 

Morpholine (7) 

Ethylamine (7) 
Triethanolamine (8) 

Ethyl alcohol (20) 
Ethylene glycol (20) 
lsop,opyl alcohol (20) 
Methyl alcohol (20) 
iso-Octyl alcohol (20) 
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Member of reactive group Compatible with 

Caustic soda, 50% or less (5) Butyl alcohol (20) 
tart-Butyl alcohol, Methanol mixtures 
Decyl alcohol (20) 
Diacetone alcohol (20) 
Diethylene glycol (40) 
Ethyl alcohol (20) 
Ethyl alcohol (40%, whiskey) (20) 
Ethylene glycol (20) 
Ethylene glycol, Diethylene glycol mixture 

(20) 
Ethyl hexanol (Octyl alcohol) (20) 
Methyl alcohol (20) 
Nonyl alcohol (20) 
Propyl alcohol (20) 
Propylene glycol (20) 
Sodium chlorate (0) 
iso-Tridecanol (20) 

Dodecyl and Tetradecylamine mixture (7) Tall oil, fatty acid (34) 

Ethylenediamine (7) Butyl alcohol (20) 
tart-Butyl alcohol (20) 
Butylene glycol (20) 
Creosote (21) 
Diethylene glycol (40) 
Ethyl alcohol (20) 
Ethylene glycol (20) 
Ethyl hexanol (20) 
Glycerine (20) 
lsononyl alcohol (20) 
lsophorone (18) 
Methyl butyl ketone (18) 
Methyl iso-bu1yt ketone (18) 
Methyl ethyl ketone (18) 
Propyl alcohol (20) 
Propylene glycol (20) 

Oleum (0) Hexane (31) 
Dichloromethane (36) 
Perchloroethylene (36) 

1,2-Propylene glycol (20) Diethylenelriamine (7) 

Sulfuric acid (2) 

Sulfuric acid, 98% or less (2) 

Polyethylene potyamines (7) 

Triethylenetetramine (7) 

Coconut oil (34) 
Coconut oil acid (34) 
Palm oil (34) 
Tallow (34) 

Choice white grease tallow (34) 
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(b ). The binary combinations listed below have been determined to 
be dangerously reactive, based on either data obtained in the literature 
or on laboratory testing which has been carried out in accordance with 
procedures prescribed in Appendix III. These combinations are excep
tions to the Compatibility Chart (Figure I) and may not be stowed in 
adjacent tanks. 

• Acetone cyanohydrin (0) is not compatible with Groups 1-12, 16, 17, 
and 22. 

• Acrolein (19) is not compatible with Group I, Non-Oxidizing Miner
al Acids. 

• Acrylic acid (4) is not compatible with Group 9, Aromatic Amines. 

• Alkylbenzenesulfonic acid (0) is not compatible with Groups 1-3, 5-9, 
15, 16, 18, 19, 30, 34, 37, and strong oxidizers. 

• Ally! alcohol (15) is not compatible with Group 12, Isocyanates. 

• Aluminum sulfate solution (43) is not compatible with Groups 5-11. 

• Ammonium bisulfite solution (43) is not compatible with Groups 1, 3, 
4, and 5. 

• Benzenesulfonyl chloride (0) is not compatible with Groups 5-7 and 
43. 

• gamma-Butyrolactone (0) is not compatible with Groups 1-9. 

• Crotonaldehyde (19) is not compatible with Group I, Non-Oxidizing 
Mineral Acids. 

• Cyclohexanone, Cyclohexanol mixture ( 18) is not compatible with 
Group 12, Isocyanates. 

• 2,4-Dichlorophenoxyacetic acid, Dimethylamine salt solution (0) is 
not compatible with Groups 1-5, II, 12, and 16. 

• 2,4-Dichlorophenoxyacetic acid, Triisopropanolamine salt solution 
( 43) is not compatible with Group 3, Nitric Acid. 

• Dimethyl hydrogen phosphite (34) is not compatible with Groups 
and 4. 

• Dimethyl naphthalene sulfonic acid, sodium salt solution (34) is not 
compatible with Group 12, Formaldehyde, and strong oxidizing 
agents. 

• Dodecylbenzenesulfonic acid (0) is not compatible with oxidizing 
agents and Groups 1, 2, 3, 5, 6, 7, 8, 9, 15, 16, 18, 19, 30, 34, and 37. 
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• Ethyl chlorothioformate (0) is not compatible with Groups 5, 6, 7, 8, 
and 9. 

• Ethylenediamine (7) is not compatible with Ethylene dichloride (36). 

• Ethylene dichloride (36) is not compatible with Ethylenediamine (7). 

• Ethylidene norbomene (30) is not compatible with Groups 1-3 and 5-
8. 

• 2-Ethyl-3-propylacrolein (19) is not compatible with Group 1, Non
Oxidizing Mineral Acids. 

• Ferric hydroxyethylethylenediamine triacetic acid, Sodium salt solu
tion ( 43) is not compatible with Group 3, Nitric acid. 

• Fish oil (34) is not compatible with Sulfuric acid (2). 

• Formaldehyde (over 50%) in Methyl alcohol (over 30%) (19) is not 
compatible with Group 12, Jsocyanates. 

• Formic acid (4) is not compatible with Furfural alcohol (20). 

• Furfuryl alcohol (20) is not compatible with Group 1, Non-Oxidizing 
Mineral Acids and Formic acid (4). 

• 2-Hydroxyethyl acrylate is not compatible with Groups 2, 3, 5-8, and 
12. 

• Isophorone ( 18) is not compatible with Group 8, Alkanolamines. 

• Magnesium chloride solution (0) is not compatible with Groups 2, 3, 
5, 6, and 12. 

• Mesityl oxide (18) is not compatible with Group 8, Alkanolamines. 

• Methyl tert-butyl ether (41) is not compatible with Group 1, Non
oxidizing Mineral Acids. 

• Naphtha, cracking fraction (33) is not compatible with strong acids, 
caustics or oxidizing agents. 

• o-Nitrophenol (0) is not compatible with Groups 2, 3, and 5-10. 

• Octyl nitrates (all isomers) (34) is not compatible with Group I, Non
oxidizing Mineral Acids. 

• Oleum (0) is not compatible with Sulfuric acid (2) and 1,1,1-Trichlor
oethane (36). 

• Pentene, Miscellaneous hydrocarbon mixtures (30) are not compatible 
with strong acids or oxidizing agents. 
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• Sodium chlorate solution (50% or less) (0) is not compatible with 
Groups 1-3, 5, 7, 8, 10, 12, 13, 17, and 20. 

• Sodium dichromate solution (70% or less) (0) is not compatible with 
Groups 1-3, 5, 7, 8, 10, 12, 13, 17, and 20. 

• Sodium dimethyl naphthalene sulfonate solution (34) is not compati
ble with Group 12, Formaldehyde and strong oxidizing agents. 

• Sodium hydrogen sulfide, Sodium carbonate solution (0) is not com
patible with Groups 6 (Ammonia) and 7 (Aliphatic amines). 

• Sodium hydrosulfide (5) is not compatible with Groups 6 (Ammonia) 
and 7 (Aliphatic amines). 

• Sodium hydrosulfide, Ammonium sulfide solution (5) is not compati
ble with Groups 6 (Ammonia) and 7 (Aliphatic amines). 

• Sodium polyacrylate solution ( 43) is not compatible with Group 3, 
Nitric Acid. 

• Sodium salt of Ferric hydroxyethylethylenediamine triacetic acid so
lution (43) is not compatible with Group 3, Nitric acid. 

• Sodium silicate solution ( 43) is not compatible with Group 3, Nitric 
Acid. 

• Sodium sulfide, hydrosulfide solution (0) is not compatible with 
Groups 6 (Ammonia) and 7 (Aliphatic amines). 

• Sodium thiocyanate (56% or less) (0) is not compatible with Groups 
1-4. 

• Sulfuric acid (2) is not compatible with Fish oil (34), or Oleum (0). 

• Tallow fatty acid (34) is not compatible with Group 5, Caustics. 

• 1,1, I-Trichloroethane (36) is not compatible with Oleum (0). 

• Trichloroethylene (36) is not compatible with Group 5, Caustics. 

• Triethyl phosphite (34) is not compatible with Groups I and 4. 

• Trimethyl phosphite (34) is not compatible with Groups 1 and 4. 

Appendix II-Explanation of Figure I 

Definition of a hazardous reaction-As a first approximation, a mix
ture of two cargoes is considered hazardous when, under specified con
dition, the temperature rise of the mixture exceeds 25°C or a gas is 
evolved. It is possible for the reaction of two cargoes to produce a 
product that is significantly more flammable or toxic than the original 
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cargoes even though the reaction is non-hazardous from temperature or 
pressure considerations, although no examples of such a reaction are 
known at this time. 

Chart format-There are different degrees of reactivity among the 
various cargoes. Many of them are relatively non-reactive: For exam
ple, aromatic hydrocarbons or paraffins. Others will form hazardous 
combinations with many groups: For example, the inorganic acids. 

The cargo groups in the compatibility chart are separated into two 
categories: I through 22 are "Reactive Groups" and 30 through 43 are 
"Cargo Groups". Left unassigned and available for future expansion are 
groups 23 through 29 and those past 43. Reactive Groups contain prod
ucts which are chemically the most reactive; dangerous combinations 
may result between members of different Reactive Groups and between 
members of Reactive Groups and Cargo Groups. Products assigned to 
Cargo Groups, however, are much less reactive; dangerous combina
tions involving these can be formed only with members of certain Re
active Groups. Cargo Groups do not react hazardously with one an
other. 

Using the Compatibility Chart-The following procedure explains 
how the compatibility chart should be used to find compatibility info
mation: 

(I) Determine the group numbers of the two cargoes by referring 
to the alphabetical listing of cargoes and the corresponding groups 
(Table I). Many cargoes are listed under their parent names; unless oth
erwise indicated, isomers or mixtures of isomers of a particular cargo 
are assigned to the same group. For example, to find the group number 
for Isobutyl Alcohol, look under the parent name Butyl Alcohol. Simi
larly, the group number for para-Xylene is found under the entry 
Xylene. If a cargo cannot be found in this listing, contact the Coast 
Guard for a group determination (see § 150. 140). 

(2) If both group numbers are between 30 and 43 inclusive, the 
products are compatible and the chart need not be used. 

(3) If both group numbers do not fall between 30 and 43 inclusive, 

locate one of the numbers on the left of the chart (Cargo Groups) and 
the other across the top (Reactive Groups). (Note that if a group 
number is between 30 and 43, it can only be found on the left side of 
the chart.) The box formed by the intersection of the column and row 
containing the two numbers will contain one of the following: 

(a) Blank-The two cargoes are compatible. 
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(b) "X"-The two cargoes are not compatible. 

(Note that reactivity may vary among the group members. Refer 
to Table I or Table II to find whether the products in question are ref
erenced by a footnote which indicates that exceptions exist and are 
listed in Appendix I. Unless the combination is specifically mentioned in 
Appendix I, it is compatible.) 

Combination 

Butyraldehyde/ Acetic Acid 
Ally I Alcohol/Toluene Diisocyanate 
Decene/Ethy1 Benzene 
Ethanolamine/ Acetone 
Ammonia/Dimethylformamide 

Examples 

Groups 

19/4 
15/12 
30/32 
8/18 
6/10 

Compatible 

Yes 
No 
Yes 
Yes 
No 

Appendix III-Testing Procedures for Determining Exceptions to the 
Chart 

Experimental Procedure for Evaluating Binary Chemical Reactivity 

General safety precautions-Chemical reactivity tests have, by their 
nature, serious potential for injuring the experimenter or destroying 
equipment. The experimenter should I) have knowledge of the magni
tude of the reactivity to be expected, 2) use adequate facilities and pro
tective equipment to prevent injury from splatter of materials or release 
of fumes, and 3) start on a small scale so that unexpected reactions can 
be safely contained. All tests should be performed in a well-ventilated 
laboratory hood provided with shields. 

Testing chemicals other than liquids-The procedure outlined below 
was developed for chemicals which are liquids at ambient temperatures. 
If one or both chemicals are normally shipped at elevated temperatures, 
the same procedure may be followed except the chemicals are tested at 
their respective shipping temperatures and the oil bath in Step 3 is 
maintained at a level 25'C above the higher temperature. This informa
tion is then indicated on the data sheet. If one of the chemicals is a gas 

at ambient temperatures, consult the Coast Guard for additional instruc
tions before proceeding with the compatibility test. 

Step J 

Objective-To determine if the test chemicals react violently and 
present a safety hazard in further tests. 
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Procedure-Place 0.5 ml of one (A) of the test chemicals in a 
25 X 150 mm test tube. Clamp the test tube to a stand behind a safety 
shield (in a hood). Carefully add from a dropper 0.5 ml of the other 
substance (B). Shake to induce mixing. If no immediate reaction occurs, 
retain the mixture for at least 10 minutes to check for a delayed reac
tion. 

Results-If a violent reaction occurs, such as sputtering, boiling of 
reactants or release of fumes, record the results on the Data Sheet (Ap
pendix IV) and do not proceed to Step 2. If no reaction or a minor 
reaction occurs, proceed to Step 2. 

Step 2 

Objective-To determine the heat of reaction of two chemicals on 
mixing under specified conditions. 

Procedure-These separate mixes of the proposed binary combina
tion will be tested. These are 2 ml : 18 ml, 10 ml : 10 ml, and 
18 ml : 2 ml, respectively, to result in a final mixture of about 20 ml in 
each case. 

A reference-junctioned thermocouple is prepared by inserting two 
lengths of 20 gauge or finer iron-constantan or chromelalumel duplex 
thermocouple wire into glass capilary sheaths. The common wire of 
each probe is joined, while the other wire of each is connected to a 
strip-chart recorder. The thermocouple probe which produces a nega
tive pen deflection upon warming is the reference junction and is 
placed in a test tube of water at ambient laboratory temprature. The 
other probe is placed near the bottom of a Dewar flask of about 300 ml 
capacity, such that the thermocouple will be below the surface of the 
test mixture. The Dewar flask is equipped with a magnetic stirrer 
having a stirring bar coated with an inert material such as a flourinated 
hydrocarbon. 

Start the temperature recorder and stirrer. Deliver the test chemi• 
cals to the Dewar Flask simultaneously from separate graduated sy
ringes. If an exothermic reaction occurs, continue the test until the 
maximum temperature is reached and begins to subside. If no apparent 
reaction occurs, continue the test for at least 30 minutes to check for a 
delayed reaction. Stop agitation and observe the mixture at five-minute 
intervals to determine if the mixture is miscible, if gases are evolved, or 
if other visible changes occur. In the interest of safety, a mirror can be 
used for these observations. Repeat the above test for the other mixture 
combinations. 

Results-Record the results in the appropriate places on the Data 
Sheet. If no reaction occurs or if the temperature rise is less than 25'C, 
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proceed to Step 3. If the observed temperature rise exceeds 25°C or 
gases are evolved, do not proceed to Step 3. 

Step 3 

Objective-To determine if exothermic reactions occur at tempera
tures up to 50°C 

Procedure-If a non-hazardous reaction occurred in Step 2, the 
ratio of chemicals which resulted in the greatest temperature rise will 
be tested. Fresh chemicals will be used with a total volume for this test 
of about 10 ml (a ratio of I ml : 9 ml, 5 ml : 5 ml, or 9 ml : I ml). If no 
reaction was observed in Step 2, use a ratio of 5 ml : 5 ml. Using the 
thermocouple prepared for Step 2, insert the reference probe into a 
25 X 150 mm test tube containing 10 ml of water. Place the other probe 
into an empty test tube. Start the temperature recorder and add the two 
chemicals of the combination, one at a time, to the empty test tube. 
Lower the two test tubes into an oil bath maintained at 50±2°C. Hold 
the samples in the oil bath until the maximum temperature differential is 
recorded, and in all cases at least 15 minutes. Observe the test mixture 
to determine if gases are evolved or if other visible changes occur. 
Follow prescribed safety precautions. 

Results-Record the maximum differential temperature measured, 
the time required to reach this temperature, and any other observations 
in the proper space on the Data Sheet. 

Send a copy of the Data Sheet for each binary chemical mixture 
tested to: Commandant (G-MTH), U.S. Coast Guard, Washington, DC 
20593-0001. 
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Appendix IV-Dala Sheet 

CHEMICAL REACTIVITY TEST DATA 

Chemicals: •------------ •-----------
Synonyms: 

Formula: 

Description of Products: 

Manufacturer 

Sample Source 

Composition (by weight %) 

Inhibitors or Stabllizera 

Deviations from Prescribed Method 
(Including special equipment) 

Step Number 1 

A B 

Products miscible? ____________ Gasn evolved? __________ _ 

Olher Observations: 

Step Number 2 

A/8 Ratio: 

lnltlal Temperature 

Maximum .6. T 

Time to reach Max. Tamp. 

Products miscible? 

Gases evolved? 

Olllor lloservallons 

Size of Dewar Flask (Inside measurement) 

2/18 10/10 1812 

Width ____ mm Height ____ mm 
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Step Numbef 3 

A/8 Ratio: 

Oil Bath Temperature 

Maximum tli T 

nme to reach Max. Temp. 

Gases evolved? 

Other Observations 

Date of Tat 

Submitting Organization: 

Test Data Approved By: 

BILLING CODE 4911>-14-C 

407 



APPENDIX B 

MEDICAL KIT INFORMATION 

Cyanide-like cargoes 

The kit described below should be readily available for use by a doctor 
or other person specially trained in it use when the following cargoes 
handled: 

Acetone cyanohydrin 
Acetonitrile 
Acrylonitrile 
Adiponitrile 
Ethylene cyanohydrin 
Methacrylonitrile 
Propionitrile 
Toluene diisocyanate 

Medical Kit 

12 pearls of amyl nitrite 
I sterile syringe, 10 cc. 
I sterile syringe, 50 cc. 
2 ampules of sodium nitrite (IO cc., 3% solution) 
2 ampules of sodium thiosulfate (50 cc., 25% solution) 

Inhalation· DO NOT DELAY! 

Break an amyl nitrite pearl in a cloth and hold it lightly under the 
nose of the victim (but away from the person giving first aid) for about 
15 seconds. Repeat five times at about 15 second intervals. 

Follow further instructions found with the kit. 
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APPENDIX B 

CARCINOGENS 

The following is a list of carcinogens, either known or suspected, for 
which data are given in this Guide: 

Acetaldehyde 

Acrylamide 

Acrylonitrile 

Ally! chloride 
Aniline 

Benzene 

Benzene, Toluene, Xylene 

mixtures 
Benzyl chloride 
Butadiene 

Carbon tetrachloride 
Chlorodifluoromethane 

crude Chlorohydrins• 
Chloroform 

Coal tar 
Coal tar naphtha 
Cresols 
Crotonaldehyde 
1,4-Dioxane 
Dichloromethane 
1,3-Dichloropropene 

• By analogy to epichlorohydrin. 

Dioctyl phthalate 

Epichlorohydrin 
Ethyl acrylate 
Ethylene dibromide 
Ethylene dichloride 
Ethylene oxide 
Ethyl methacrylate (a teratogen) 
Formaldehyde 
Methyl bromide 
Methyl chloride 
2-Nitropropane 
Perchloroethylene 
beta-Propiolactone 
Propylene oxide 
Styrene 
I, 1,2,2-Tetrachlorocthane 
I, 1,2-Trichlorocthane 
2,4-Toluenediamine 
Toluene diisocyanate 

Trichloroethylene 
Vinyl chloride 
Vinylidene chloride 

This list has been compiled from those published hy the Interna

tional Agency for Research on Cancer (IARC) Supplement 7, the Na
tional Toxicology Program (NTP) Fifth Annual Report on Carcinogens, 
1989, and the American Conference of Governmental Industrial Hy
gienists (ACGIH) Threshold Limit Values for Chemical Substances and 
Physical Agents in the Work Environment, 1989-1990. 
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APPENDIX C 

MARPOL 73/78 

LIST OF OILS • 

Asphalt solutions 

Blending Stocks 

Roofers Flux 
Straight Run Residue 
Oils 
Clarified 
Crude Oil 

Mixtures containing crude oil 
Diesel Oil 
Fuel Oil No.4 
Fuel Oil No.5 

Fuel Oil No.6 
Residual Fuel Oil 
Road Oil 
Transformer Oil 
Aromatic Oil (excluding 

vegetable oil) 

Lubricating Oils and Blending 
Stocks 

Mineral Oil 
Motor Oil 
Penetrating Oil 
Spindle Oil 
Turbine Oil 

Distlllates 
Straight Run 

Flashed Feed Stocks 

Gas Oil 
Cracked 
Gasoline Blending Stocks 

Alkylates - fuel 
Reformates 
Polymer -fuel 

Gasolines 
Casinghead (natural) 

Automotive 
Aviation 
Straight Run 
Fuel Oil No. I (Kerosene) 
Fuel Oil No.1-D 

Fuel Oil No.2 
Fuel Oil No.2-D 
Jet Fuels 
JP-I (Kerosene) 
JP-3 

JP-4 
JP-5 (Kerosene, Heavy) 

Turbo Fuel 
Kerosene 
Mineral Spirit 
Naphtha 

Solvent 

Petroleum 

Heartcut Distillate Oil 

• The list of oils shall not necessarily be considered as comprehensive. 
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e 

Number of Carbon Atoms 

Boiling !"oint of Normal 

Paraffin at one atmosphere 

Liquiricd Natural Gas (LNG)• 

Liquified Petroleum Gas (LPG) 

Guolw 

VM&P Naphtha 

Minc:ral Spirits 

KfflllCllt,DieselFltd 

""'00 
Wu 

LulirblinsOil 

._ .... 

Composition of Common Petroleum Products - General Paraffin Formula CnH2n .. 2 

C, Ci C.1 C, Ci c. C, Ca C• C,o Cu C,2 C1.1 Ca C,, C,. C" c .. C,9 c,,, Ci,. 

0 c -162 -89 --42 --0.s +36 69 98 126 ISi 174 196 216 23S 253 270 287 302 316 329 343 

"F -259 -127 -44 +31 97 156 209 258 303 345 384 421 4S6 488 519 548 575 601 625 649 

1----i 

1--1 

1--1 

I-

I--

-~ ~ medlane cw lliJber 

I 
n 



Parameter 

APPENDIX D 

CONVERSION FACTORS 

Metric Units Used In Part 153 

Metric (SI unit) Abbrevia
tion 

Equivalent to English 
or common metric 

F0<ce ................... Newton ........................................ N ................... 0.225 lbs. 
Length................. Meter ........................................... m ................... 39.37 in. 

Centimeter .................................. cm................. .3937 in. 
Pressure .............. Pascal .......................................... Pa ................. 1.450x10·•Ibs/in2 • 

Kilo-Pascal (1,000 Pascals) ...... kPa ............... 0.145 lbs/in'. 
Kilo-Pascal .................................. kPa ............... 1.02x10-2kg/cm2 . 

do ............................................. kPa ............... 1X10' Nim'. 
Temperature ....... Degree Celsius ........................... 'C .................. 5/9 ('F-32). 
Viscosity .............. milli~Pascal second .................... mPa.sec ....... 1.0 centipoise. 
Volume ................ Cubic meter ................................ m• ................. 264 gallons (gal). 

do ............................................. m3 .••••••.......... 35.3ft3 . 

"RULE OF THUMB" 

Specific gravity of water: 
fresh= 1.00 
salt = 1.025 (approx.) 

VISCOSITY 

Centistokes X density (grams per ml.) = centipoises 
Kinematic viscosity X density = absolute viscosity 

DENSITY 

Pound per gal. (U.S.) at 20•c = specific gravity at 20/20°C X 8.32162 
Pound per gal. (U.S.)= 0.119 826 grams per ml. 
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APPENDIXD 

CONVERSION FACTORS 

Miscellaneous Conversion Facton 

Given this, multiply by this, 

atmosphere (atm) 760 
29.92 
33.899 
1.0333 
14.69 
1.0133 
101.3 

bar 0.987 
750 
14.5 
100 

barrel (U.S. liq.) (bbl) 26.229 
31.5 
119.237 
4.2109 

barrel, petroleum 42 

foot, H,O (at 4°C) 0.0295 
0.883 
2.2419 
0.4335 
304.79 

foot3 0.02832 
28.316 
7.4805 
6.2288 

gallon, U.S. (gal) 0.8327 
128 
8 
4 

413 

to 11et this. 

mm Hg (at 0"C) 
in. Hg (at 0"C) 
ft H,O (at 4"C) 
kg/cm2 

lb/in. 2 

bar 
kPa 

atm 
mm Hg (at 0"C) 
lb/in. 2 

kPa 

gal (Brit) 
gal (U.S.) 
I 
ft 3 

gal (U.S.) 

atm 
in. Hg (at 0"C) 
cm Hg (at 0"C) 
lb/in. 2 

kg/m2 

m• 
I 
gal (U.S.) 
gal (Brit) 

gal (Brit) 
oz (U.S. liq.) 
pt (U.S. liq.) 
qt (U.S. liq.) 



APPENDIXD 

CONVERSION FACTORS 

Given this, multiply by this, to get this. 

gallon, U.S. cont. 3.785 
0.1337 ft 3 

8.328 lb fresh H.O (fresh 
water at 60.F) 

8.336 lb fresh H.O (fresh 
water at 4•q 

0.0317 bbl (U.S. liq.) 
0.0238 bbl (petroleum) 

gallon, British 1.2009 gal (U.S.) 
4.546 I 
160 oz (Brit liq.) 
0.16054 rt• 
10 lb H.O (at 60.F) 

gallon/minute (U.S.) 8.0208 ft 3/hr 
0.06309 I/sec 

gram (g) 0.001 kg 
0.0353 oz (avoir.) 
0.0022 lb 

gram/liter (g/1) I 000 ppm 
0.008345 lb/gal (U.S.) 
0.0624 lb/ft3 

kilogram/meter• 0.07356 mm Hg (at o•q 
(kg/m') 0.00142 lb/in. 2 

0.000097 atm 
0.20482 lb/ft2 

kilogram/meter• 0.06243 lb/ft3 

(kg/m3 ) 

kilopascal (kPa) 0.1450377 4 lb/in. 2 

liter (I) 0.035 ft3 
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APPENDIXD 

CONVERSION FACTORS 

Given this, multiply by this, to get this. 

liter cont. 0.001 m• 
0.2642 gal (U.S.) 
0.21998 gal (Brit) 
1.0567 qt (U.S. liq.) 
0.8799 qt (Brit liq.) 

liters/min (I/min) 0.035316 ft3 /min 
0.264179 gal (U.S.)/min 

meter• (m3 ) 35.315 ft3 

264.172 gal (U.S.) 
219.969 gal (Brit) 
1000 I 

millimeter Hg 0.001316 atm 
(at o·q 0.001333 bar 

1.3595 g/cm2 

0.0193 lb/in. 2 

I torr 

ounce 28.35 g 
(avoirdupois)(oz) 

ounce (U.S. liq.) 29.5737 cc 
0.0296 I 
0.032 qt 

ounce (Brit liq.) 28.413 cc 

pint (U.S. liq.) 473.176 cc 
0.473163 
0.5 qt 

pound (lb) 453.5924 g 
0.45359 kg 
16 oz (avdp) 

415 



APPENDIXD 

CONVERSION FACTORS 

Given this, multiply by this, to get this. 

pound/in.• (lb/in. 2) 51.715 mm Hg (at 0'C) 
703.07 kg/m2 

0.068046 aim 
0.06895 bar 
70.307 g/cm• 
6.894757 kPa 

pound/foot• ()b/ft3) 0.01602 glee 
16.018 kg/m3 

quart (liquid) 946.353 cc 
0.94633 I 
0.25 gal (U.S.) 

ton (short) 907.1847 kg 
2000 lb (avdp) 
0.89286 ton (long) 
0.9072 tonne (metric) 

ton (long) 1016.047 kg 
2240 lb (avdp) 
1.12 ton (short) 
1.01605 ton (metric) 

tonne (metric) 1000 kg 
2204.62 lb (avdp) 
1.1023 ton (short) 
0.98421 ton (long) 

torr 0.001316 aim 

1.0 mm Hg (at O'C) 
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To"F 

-40.0 
-38.2 
-36.4 
-34.6 
-32.8 
-31.0 
-29.2 
-27.4 
-25.6 
-23.8 
-22.0 
-20.2 
-18.4 
-16.6 
-14.8 
-13.0 
-11.2 
-9.4 
-7.6 
-5.8 
-4.0 
-2.2 
-0.4 

1.4 
3.2 
5.0 
6.8 
8.6 

10.4 
12.2 
14.0 
15.8 
17.6 
19.4 
21.2 
23.0 
24.8 

APPENDIX E 

TEMPERATURE CONVERSION TABLE 

('C X ¾) + 32 = 'F ('F - 32) X % = 'C 

To convert To COD'Yert To convert 

From To"C To°F From To"C To"F From 

-40 --40.0 26.6 -3 -19.4 93.2 34 
-39 -39.4 28.4 -2 -18.9 95.0 35 
-38 -38.9 30.2 -1 -18.3 96.8 36 
-37 -38.3 32.0 0 -17.8 98.6 37 
-36 -37.8 33.8 I -17.2 100.4 38 
-35 -37.2 35.6 2 -16.7 102.2 39 
-34 -36.7 37.4 3 -16.1 104.0 40 
-33 -36.1 39.2 4 -15.6 105.8 41 
-32 -35.6 41.0 5 -15.0 107.6 42 
-31 -35.0 42.8 6 -14.4 109.4 43 
-30 -34.4 44.6 7 -13.9 111.2 44 
-29 -33.9 46.4 8 -13.3 113.0 45 
-28 -33.3 48.2 9 -12.8 114.8 46 
-27 -32.8 50.0 10 -12.2 116.6 47 
-26 -32.2 51.8 11 -11.7 118.4 48 
-25 -31.7 53.6 12 -II.I 120.2 49 
-24 -31.1 55.4 13 -10.6 122.0 so 
-23 -30.6 57.2 14 -10.0 123.8 51 
-22 -30.0 59.0 15 -9.4 125.6 52 
-21 -29.4 60.8 16 -8.9 127.4 53 
-20 -28.9 62.6 17 -8.3 129.2 54 
-19 -28.3 64.4 18 -7.8 131.0 ss 
-18 -27.8 66.2 19 -7.2 132.8 56 
-17 -27.2 68.0 20 -6.7 134.6 57 
-16 -26.7 69.8 21 -6.1 136.4 58 
-15 -26.1 71.6 22 -S.6 138.2 59 
-14 -25.6 73.4 23 -S.0 140.0 60 
-13 -25.0 75.2 24 -4.4 141.8 61 
-12 -24.4 77.0 25 -3.9 143.6 62 
-11 -23.9 78.8 26 -3.3 145.4 63 
-10 -23.3 80.6 27 -2.8 147.2 64 
-9 -22.8 82.4 28 -2.2 149.0 65 
-8 -22.2 84.2 29 -1.7 150.8 66 
-7 -21.7 86.0 30 -I.I 152.6 67 
-6 -21.1 87.8 31 -0.6 154.4 68 
-5 -20.6 89.6 32 o.o 156.2 69 
-4 -20.0 91.4 33 0.6 158.0 70 
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To "C 

I.I 
1.7 
2.2 
2.8 
3.3 
3.9 
4.4 
s.o 
S.6 
6.1 
6.7 
7.2 
7.8 
8.3 
8.9 
9.4 

10.0 
10.6 
II.I 
11.7 
12.2 
12.8 
13.3 
13.9 
14.4 
15.0 
15.6 
16.1 
16.7 

17,2 
17.8 
18.3 
18.9 
19.4 
20.0 
20.6 
21.1 



To "F 

159.8 
161.6 
163.4 
165.2 
167.0 
168.8 
170.6 
172.4 
174.2 
176.0 
177.8 
179.6 
181.4 
183.2 
185.0 
186.8 
188.6 
190.4 
192.2 
194.0 
195.8 
197.6 
199.4 
201.2 
203.0 
204.8 
206.6 
208.4 
210.2 
212.0 
213.8 
215.6 
217.4 
219.2 
221.0 
222.8 
224.6 

APPENDIXE 

TEMPERATURE CONVERSION TABLE 

("C X %) + 32 = "F ("F - 32) X % = "C 

To con.ert To conYert To convert 

From To"C To "F From To •c To °F From 

71 21.7 226.4 108 42.2 293.0 145 
72 22.2 228.2 109 42.8 294.8 146 
73 22.8 230.0 110 43.3 296.6 147 
74 23.3 231.8 111 43.9 298.4 148 
75 23.9 233.6 112 44.4 300.2 149 
76 24.4 235.4 113 45.0 302.0 150 
77 25.0 237.2 114 45.6 303.8 151 
78 25.6 239.0 115 46.1 305.6 152 
79 26.1 240.8 116 46.7 307.4 153 
80 26.7 242.6 117 47.2 309.2 154 
81 27.2 244.4 118 47.8 311.0 155 
82 27.8 246.2 119 48.3 312.8 156 
83 28.3 248.0 120 48.9 314.6 157 
84 28.9 249.8 121 49.4 316.4 158 
85 29.4 251.6 122 50.0 318.2 159 
86 30.0 253.4 123 50.6 320.0 160 
87 30.6 255.2 124 SI.I 321.8 161 
88 31.1 257.0 125 51.7 323.6 162 
89 31.7 258.8 126 52.2 325.4 163 
90 32.2 260.6 127 52.8 327.2 164 
91 32.8 262.4 128 53.3 329.0 165 
92 33.3 264.2 129 53.9 330.8 166 
93 33.9 266.0 130 54.4 332.6 167 
94 34.4 267.8 131 55.0 334.4 168 
95 35.0 269.6 132 55.6 336.2 169 
96 35.6 271.4 133 56.1 338.0 170 
97 36.1 273.2 134 56.7 339.8 171 
98 36.7 275.0 135 57.2 341.6 172 
99 37.2 276.8 136 57.8 343.4 173 

100 37.8 278.6 137 58.3 345.2 174 
101 38.3 280.4 138 58.9 347.0 175 
102 38.9 282.2 139 59.4 348.8 176 
103 39.4 284.0 140 60.0 350.6 177 
104 40.0 285.8 141 60.6 352.4 178 
105 40.6 287.6 142 61.1 354.2 179 
106 41.1 289.4 143 61.7 356.0 180 
107 41.7 291.2 144 62.2 357.8 181 

418 

To °C 

62.8 
63.3 
63.9 
64.4 
65.0 
65.6 
66.1 
66.7 
67.2 
67.8 
68.3 
68.9 
69.4 
70.0 
70.6 
71.l 
71.7 
72.2 
72.8 
73.3 
73.9 
74.4 
75.0 
75.6 
76.1 
76.7 
77.2 
77.8 
78.3 

78.9 
79.4 
80.0 
80.6 
BJ.I 
81.7 
82.2 
82.8 



To "F 

359.6 
361.4 
363.2 
365.0 
366.8 
368.6 
370.4 
372.2 
374.0 
375.8 
377.6 
379.4 
381.2 
383.0 
384.8 
386.6 
388.4 
390.2 
392.0 
393.8 
395.6 
397.4 
399.2 
401.0 
402.8 
404.6 
406.4 
408.2 

APPENDIXE 

TEMPERATURE CONVERSION TABLE 

('C X %) + 32 = 'F ('F - 32) X % = 'C 

To convert To convert To convert 

From To 'C To'F From To 'C To'F From 

182 83.3 410.0 210 98.9 %0.4 238 
183 83.9 411.8 211 99.4 462.2 239 
184 84.4 413.6 212 100.0 464.0 240 
185 85.0 415.4 213 100.6 465.8 241 
186 85.6 417.2 214 101.1 467.6 242 

187 86.1 419.0 215 101.7 469.4 243 

188 86.7 420.8 216 102.2 471.2 244 

189 87.2 422.6 217 102.8 473.0 245 

190 87.8 424.4 218 103.3 474.8 246 

191 88.3 426.2 219 103.9 476.6 247 

192 88.9 428.0 220 104.4 478.4 248 

193 89.4 429.8 221 105.0 
480.2 249 
482.0 250 194 90.0 431.6 222 105.6 
483.8 251 195 90.6 433.4 223 106.1 
485.6 252 

196 91.1 435.2 224 106.7 487.4 253 
197 91.7 437.0 225 107.2 489.2 254 
198 92.2 438.8 226 107.8 491.0 255 
199 92.8 440.6 227 108.3 492.8 256 
200 93.3 442.4 228 108.9 494.6 257 
201 93.9 444.2 229 109.4 496.4 258 
202 94.4 446.0 230 110.0 498.2 259 
203 95.0 447.8 231 110.6 500.0 260 
204 95.6 449.6 232 Ill.I 501.8 261 
205 96.1 451.4 233 111.7 503.6 262 
206 96.7 453.2 234 112.2 505.4 263 
207 97.2 455.0 235 112.8 507.2 264 
208 97.8 456.8 236 113.3 509.0 265 
209 98.3 458.6 237 113.9 

* U.S. GOVERNMENT PRINTING OFFICE: 1981-299-483 

419 

To 'C 

114.4 
115.0 
115.6 
116.1 
116.7 
117.2 
117.8 
118.3 
118.9 
119.4 
120.0 
120.6 
121.1 
121.7 
122.2 
122.8 
123.3 
123.9 
124.4 
125.0 
125.6 
126.1 
126.7 
127.2 
127.8 
128.3 
128.9 
129.4 
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