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The information in this book was collected from various sources
believed to be reliable. However, the Coast Guard makes no claim that
these data are either correct or sufficient and assumes no 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
46 CFR 150.






PREFACE TO THE SEVENTH EDITION

The first edition of this Guide was issued on 1 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 (ACGIH). 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.







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 generaily
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 lim-
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 1, 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 reactlons
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 (IMOQ) for international shipment on oceangoing ves-
sels.

USEPA

X, A, B, C, D—Category associated with reportable quantities
of 1, 10, 100, 1,000, and 5,000 pounds, respectively. See 40 CFR
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 CFR 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 CFR Subchapter :
In the blank is indicated the CFR 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.



Boiling Point:
The temperature at which the liquid boils, given in °C and °F at
a pressure of 760 mm Hg, one atmosphere or 14.7 psia. Thus, the
boiling point is the temperature at which the vapor pressure is
760 mm Hg, one atmosphere or 14.7 psia

Freezing Point:
The temperature in °C and in °F at which the liquid soclidifies.

Vapor Pressure:
The equilibrium pressure of the saturated vapor above the liquid,
measured in millimeters of mercury (760 mm Hg = 14.7 psia) at
20°C (68°F) unless another temperature is specified. Conversion
is done as follows:

psi= mmHg . 147
760

Reid Vapor Pressure:
Equilibrium pressure exerted by vapor over the liquid at 100°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 1 indicate
that the vapor or gas tends to rise and values greater than 1 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.



Fire & Explosion Hazard Data

Grade:
The classification assigned by the Coast Guard to flammable or
combustible liguids 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% psia but less than 14 psia.

Grade C Flammable liquid with a Reid vapor pressure of 8%
psia or less and a flash point of 80°F 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 150°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 10° 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 firefighring 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 lig-
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.

C0.—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 will 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 100°F, water may not extin-
guish, but possibly will control the fire.

Flammable liquids having specific gravities greater than that of
water (sp.gr. = 1), 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.

1 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.

1 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.

1 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 22161

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 1o 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:

conc. (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-

xv



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 million (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 1| COMDTINST M16465.11A 4 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 M16465.12A 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 GPQO before placing your order. (Use order numbers to iden-
tify Manuals to GPQ).

ORDER FROM: Superintendent Of Documents
Government Printing Office
Washington, DC. 20402
(202) 783-3238

ADDITIONAL INFORMATION: Commandant (G-MER-2)
U.S. Coast Guard
2100 2nd Street, S.W,
Washington, DC. 205%3-0001

(202) 267-0440
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MANUAL 1 COMDTINST MI16465.11A 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 cail (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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| Chemical Data Sheets



MOST COMMONLY USED CHEMICAL NAME

Synonyms— Other chemical names by which known Unfted Nations Number....................cccc.co.e.

Formula—Simplified structural formuia .
Boiling Point,... &t 147psi _____"C F

Appenrance-Odor— ot ____F
Freezing Point.....cooo. ... _"C _____ °F
Specific Gravity—Water—1.0 -—c_____F

Vapor Pressure 20°C (68°F) (mmHg) ..........
Reid Vapor Pressure (psia)........ .
Vapor Pressure 46°C (115°F) (psia
Pollution Category-——USEPA MO Vapor Density (Alr = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ... . Solubility in Water ... ..

Chemical Family—

FIRE & EXPLOSION HAZARD DATA
Grade—The classification assigned to liquids which burn, as shown in 46 CFR 30.10-15 and 46 CFR 30.10-22.
Electrical Group—Assigned by Electricat Hazards Panel; NA means “not applicable™ if the ftash point is above
150°F
General—Unusual fire or explosion hazards and/or special conditions governing the hazard will be mentioned
here.

Flash Point ('F} ...
Flammable Limits
Autoignition Temp. ("F)

.- Cpen cup unless otherwise noted.

. LEL and UEL.

. The temperature at which the vapor will catch fire.

Extinguishing Agents.. . SBuitable agents are listed.

Special Fire Procedures . . M water is unsuitable or dangerous to use, or if special protective equipment is
needed, mention will be made here.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threskold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)

General—General and specific statements about the hazards io heatth from exposure to the chemical.

Symptoms—The most comamon sensations felt by the appearance of a person exposed to the product.

Short Exposure Tolerance—The vapar concentration and exposure times known or reported to cause eflacts in
human beings will be given if available.

Exposure Procedures—First aid measures 10 be taken immediately. THIS DOES NOT REPLACE MEDICAL
ATTENTION BY A PHYSICIAN! Any time a person has experianced respiratory distress or has come into
contact with a comrosive or blistering agent, proper medical attention must be given.

REACTIVITY DATA
Stability—The stability of the preduct and its likelihood of undergoing dangerous reactions under special
conditians.

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 of the immediate steps to be taken should the material be releasad into the air, onto the vessel's
structure or into the water.

If & spill occurs, call the National Response Center, 300-424-8802,

Remarks; Any special factors and/or qualifying information will be menticned here.

* 760 mm = 14.7 psi KEY NOTES
V. Low = Very low > = Greater than
V. High = Very high < = Less than

NP = Not pertinent = Approximate(ty)



ACETALDEHYDE

Synonyms— Acetic aldehyde; Aldehyde; Elhanal; Ethyl United Nations Number..................cccocorrr. 1088
aldehyde
CHRIS Code ...occoccoorrrerecrrcconroescsr s — DAL
Formuls—CH,CHO
Boiling Point ..o —— 217G TO°F
Appearsnce-Oder—Colorless liquid; pungent suffocating —_—c _ _F
odor; Iruity odor when diluted. Freezing Point.................... —=121"C __ —186°F
Specific Gravity—0.78 — "¢ __'F

Vapor Pressure 20°C (68°F) (mmHg}.......... 785
Reid Vapor Pressure (psin)........... .

Vapor, Pressure 46°C {115°F) {psia,
Pollution Category —USEPA . C  T™MO __C vapor Density (Air = 1.0).........
Applicable Bulk Reg. 46 CFR Subchapter ... . .. O Solubility in Water .....................

Chemical Family—Aldehyde

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammaple lguid
Electrical Group—C

General—Produces wntating vapor when heated. If pressure is used to unload tank, nitrogen or other inert gas
musl be used. Air piessure may cause explosive peroxides 1o foerm. Flashback along vapor trail may occur.
Vapor may explode i ignited in an enclosed area.

Flash Point 'F) ... . . . . 36 {cc)

Flammable Limits 4.0 to 57%

Autoignition Temp, UF) ... 365

Extinguishing Agents. . . ... CO:, dry chemical, alcohol foam, water fog

Special Fire Procedures ... ... Avoid exposure 1o vapors. Wear self-contained breathing apparatus. Use

water fog on large fires. Use hose streams at maximum range to cool exposed tanks. Fight fire from a safe
distance or from a protected location.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
3,12 23 100 100

General—Suspecied carcinogen. Vapor iritating; liquid causes skin and eye burns.

Symptoms—Burning of eyes, nose and Whroat, headache, rapid heartbeat, possible drowsiness with prelonged
exposure.

Short Exposure Tolerance—1100 ppm for 2 hours is severly irritating to mucous membranes; 11,000 ppm for -2
hours has been reported as tatal.

Exposure Procedures—Vapor—remove victim lo fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—remove contaminated clothing and genily 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 paraldehyds.
Can react vigorously with oxigizing materials. Explodes when mixed with iodine.

Compatibility—Material: Negligible corrosion 1o mild steel. May dissolve rubber.

Cargo: Group 19 of compatibility chart.

SPILL OR LEAK PROCEDURE

It possitle, wear rubber gloves, self-contained wreathing apparatus and protective clothing. Gover spill with
sodium bisulfite (NaHSO,). Add small amount of water and mix. Scoop up. Wash site with soap solution. Secure
ignitien sources.

If u spill occurs, call the National Response Center, 800-424-8802,

Remarks:



ACETIC ACID (Giaclal)

Symonyms— Acelic acid glacial; Ethancic acid; Glatial United Nations Number. . 10%-80% e
acetic acid; Methane carboxylic acid; Vinegar acid Glacial, >80% _ 2789
Formula—CHyCOOH
Baolling Point ....................... —138°C ___245°F
Appearance-Odor—Colorless liquid; pungent vinegar-like -
odor Freezing Polnt..............co.oouo —1°C . &F
Specific Gravity—1.05 c
V¥apor Pressure 20°C (68°F) (mmHg) .......... 113
Chemical Famlly—Organic acid Reld Vapor Pressure { .

Vapor Pressure 46°C (115°F) (pain)
Pollution Category—USEPA D IMO_ D Vapor Density (Air = LB)..

Applicable Bulk Reg. 46 CFR Subchapter ........ -0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Gronp—0

General—Ignited by heat and by some oxidizing agents, Vapor may explode if ignited in an enclosed area.

Flash Poitt 'F...........ccoccoeceeeeee. 110

Fl ble Limits.. 54 1o 16% at 212°F

Autoignition Temp, ("F) . 1050

Extinguishing Agents . COy, dry chemical, aloohol foam, water fog

Special Fire Procedures .. Use personal protective equipment when comtact with liquid is likely. Skin or

clothing contact can cause ;erious burns. Wear salf-contained breathing apparatus. Cool exposed tanks
with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV,/TWA (ppm)
2,32 1.0 10 10

General—Vapor extremely irntating. Liquid causes severe burns,

Symptoms—Burning of skin in contact with liquid. rritation of eyes and respiratory system.

Short Exposure Tolerance—~40 ppm for 5 minutes.

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 attention. Wash contaminated clothing, including shoes, before reuse.

REACTIVITY DATA
Stability--Can resct vigorousiy with oxidizing materials. Reacts violently with potassium hydroxide (caustic
potash) and sodium hydraxide {(caustic soda).

Compatibility—Material: Highly comrosive to metals when dilute. 318 and 318 stainless steels and aluminum are
satisfactory congtruction materials,

Cargo: Group 4 of compatibility chart. See also Appendix Exceptions to the Chart,

SPILL OR LEAK PROCEDURE

Secure Ignition sources, If possible, wear rubber gloves, face shield, and protective clothing. Body shield and
geff-contained breathing epparatus should be available. Cover spill with soda ash or sodium bicarbonate. Mix,
and add water if necessary for mixing, Scoop up slurry. Wash site with soda ash sclution, Flush spills with large
Quantities of water. Usually a spill into a navigable waterwsay would quickly dilute to & harmiess concentration for

humans. If 5 apill occurs, call the National Response Center, 800-424-8802.

Remarks: Below 62°F the acid may freeze and expand enough to burst its comtainar.



ACETIC ANHYDRIDE

Symosyms: Acelic acid anhydride; Acetic oxide; Acetyl United Nations Number. 1715
oxide; Ethanoic anhydride

CHRIS Cote............ooooo oo resirnss LACA
Formula—(CHCORO -
Boiling Polnt..............c.ccoeeirs —140°C ____ 284°F
Appearance-Odor—Colorlass liquid; pungant, highly - C ___F
iritating odor Freezing Polnt.................. —=I¥C __—100'F
Spocific Gravity—1.08 ‘c ___'F
Y Preseurs 20" - Hp.ooooo... —40
Chamical Family—Acid anhydride R::r\v'upw PrellurE ((::.l;)(mn v R
Vapor Pressure 46°C (115°F) (pain). , D4
Pollution Category—USEPA __ D 1™MO _ D vm Density (Alr = 1.0} " .

Applicable Butk Reg. 46 CFR Subchapter ........ -0 Solubllity in Water

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

General—Reacts violently with water generating dangerous heat and pressure in confined spaces. ignited by
heat. Vapor may explads if ignited in an enclosed space.

Flash Polnt "F) ... 121 {CQ)
Flammsbie Limits .......... . 27 to 10%
Autolgaition Temp. "F) . 724

Extinguishing Agents. ...
Special Fire Procedurss
contaminate anhydride system with water. Use self-contained respiratory p

. GOy, alcohol foarm, water fog* or dry chernical.
Cool outside of tanks with water spray. Apply water cautiously. DO NOT
tection and p ive clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {(ppm) TLV/TWh (ppm)
3,33 0.14 5 5

Ceneral—Vapor extremely imitating. Liguid causes severe burns.

Symptoms—Coughing; burming sensation in nose and throal. Severe eye and skin burns. Warning properties are
good because compound is highly irritating.

Short Exposure Tolerance—Less than 40 ppm for 5 minutas.

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

REACTIVITY DATA
Stability—Reacts with waler to form acetic acid and produces considerable heat. Reacts violantly with
potassium hydroxide (caustic potash) and sodium hydroxide {caustic soda),

Compatibility—Material: Highly comrosive to iron and stesl when moist. Softens many plastics. Usually stored in
aluminum or stainless steel tanks.

Cargo: Group 11 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar full-protective clothing. Body shield and ssif-contained breathing apperatus should be available. Securs
ignition sources. If possible cover apil with soda ash or sodium bicarbonate. Mix and add water if necessary to
effect good mixing, Scoop up slury and wash site with soda ash solution. Usuaily a spill into a navigabla
waterway would quickly dilute to a point where it would present litte danger to humans.
If » spill ocemry, call the National Response Center, 800-424-3802,

Remarks: * Avoid getting water into acetic anhydride tanks,




ACETONE

Synonyms— Dimethyl ketone; Ketone propana; United Natioss Number......................coo..... 1080
betaketo-Propane; Propanone; 2-Propanone; —
Pyroacetic ether

CHRIS Code......coocovvneeormeaesscresrersorsisriones _ACT

Formula—CH,COCH, -

Boiling Point.......................... 51'C 134°F
Appearance-Odor—Colorless liquid; sweetish odor c ____F
Freexing Paint...................... —BC _ - 120°F
Specific Gravity—0.7% —_c ____'F
Vapor Pressure 20°C (68° Hg).......... 180 .
Chemics) Family-—Katone nZ’J'vw Prespure :pu.l)?.’.,'-- v R -
Vaper Pressure 46°C (115°F) (pain).
Pollation Category—USEPA D 1Mo __lll Vapor Density (Alr = 1.0)

Applicsble Bulk Reg. 46 CFR Subchapter ..., D Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

G 1—Highly fi Flashback along vapor trail may occur. Keep away from heat, sparks, and open
fiame. Vapor may explode if ignited in an enclosed area,

Flash Polut ("F) .15

Flammable Limits .. . 2510 12.8%

Autoignition Temp, (‘F) 1040

Extinguishing Agents..... CO., dry chemical, alcohol foam, water fog

Special Fire Procedures . Water may be Inefiective on fire. Cool exposed tanks with water. If water is
used, large quantities must be applied in order 1o prevent re-ignition. A solutlon of 4% acetone and 96%
water has a flash point of 129*F.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
1,00 200 to 400 750 750
General—Irritant to eyes, nose and throat. Anaesthetic etfects atier high concentration exposures. Prolonged or
repeated skin contact may cause defatting of the skin and may produce dermatitas from frequent daily
contact.
Symptoms—Drowsiness and throat imitation.

Short Exposure Tolerance— 10,000 ppm has been reported as endurable for 30-60 minutes without symptoms.

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

REACTIVITY DATA
Stability—Stable.

Compatibility —Material: Will dissolve many plastics and rubber.

Cargo: Group 18 of compatibility chart, See also Appendix |—Exceptions 1o the Chart.

SPILL OR LEAK PROCEDURE

It possible: Wear rubber gloves, face shleld 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 &3 a
sewer because of the danger of explosion.

If @ wpiil occurs, call the National Response Center, 800—424-8802,

Remarks:



ACETONE CYANOHYDRIN

Synonyms— alpha-Hydroxyisobutronitrite; United Nations Number...........c...c..cooee oo, —1941
alpha-Hydroxyiscbutyronitrile;
2-Hydroxy-2-mathylpropanenitrile;
2-Methylacetonitrile; Propanenitrile,
2-hydroxy-2-methyl CHRIS Code ..o s DY

Formuls—(CH,},C(OHICN

Boiling Point .Decemposes. _ "120°C ___ 248°F

Appearance-Odor—Colorless to straw colored liquid; -

almond color Freezing Polnt....................... — =19°C
Specific Graviry—0.93 —

Vapor Pressure 20°C (68°F) (mmHpg) .
Reid Vapor Pressure (pain)....

Vapor Pressure 46°C (115" F) (puu)
Pollution Category—USEPA ___A MO __A Vapor Density (Air = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ... —Q Solubility in Water ..... ...

Chemical Family—Cyanohydrin

FIRE & EXPLOSION HAZARD DATA
Grade—FE: Combustible liquid
Electrical Group—0C

General—Gives off flammabie and poisonous cyanide gas when heated. Vapor may explode if ignited in an
enclosed area. Dilution with water causes decompaesition with the formation of hydrogen cyanide,

Flash Point CF).... .. 165 (cc}
Flammable Limits . e 22010 M1 %
Autoignition Temp, ("F) .. . 1270

Extinguishing Agents. .. C0;, alcohol foam, water fog**

Special Fire Proccdnrea ... DO NOT USE SODA-ACIO EXTiINGUISHER! Cool exposed tanks with water,
Apply water cautiously. DO NDT contaminate cargo with water. Respiratory protection required for
firefighting personnel. Wear full protective, airtight clothing.

HEALTH HAZARD DATA
Heailth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)}
.24 Unavailable Unavailable Unavailable

General—Vapor very poiscnous by inhalation. Liquid poisonous by absorption through the skin. Grade B poison.

Symptoms—Headache, dizziness, nausea, blueness of lips and fingernails.

Short Exposure Tolerance-—iJnavailable

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply arlificial respiration. Skin or
aye contact—remove contaminated clothing and gently flush affected areas with water for 15 minutes. Keep
victim at rest. Get prompt medical attention for liquid or vapor exposure, Wash contaminated clothing,

including shoes, before reuse. See Madical Kit Information, Appendix B3

REACTIVITY DATA
Stabllity—When heated, decomposes to form cyanide gas. Must be kept slightly acidified. Dilution with water
causes decomposition with formation of hydrogen cyanide.

Compatibility—Material: Aluminum and stainless steel are satistactory, rubber will swell.

Cargo: Group O of compalibitity chart. See also Appendix |--Exception to the Chart

—
SPILL OR LEAK PROCEDURE

If possible, wear long rubber gloves, seli-contained breathing apparatus, and protective clothing. Eliminate all
sources of ignition. Evacuate personnel not equipped with respiratory protection. Do not flush spill where
humans or animals may contact.

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

Remarks: * Decomposes at the bailing paint.
** Avoid getting water into cargo tank.




ACETONITRILE

Synosyms— Cyanomethane; Ethanenitrite; Ethyl nitrile; United Nations Number............ccoovormrcenrn. — 1088
Methyl cyanide —_—
CHRIS Code _ATN
Formula—CH,CN
Bolling Poiat §c 178°F
Appearance-Odor—Colortens liquid; aromatic odor *C °F
Specific Gravity=0.78 —__*C ‘F
Vagor Pressure 20°C (68°F) o X - S
Chemical Pamily—Nitrio Rt Ve o oy et 002
Vapor Pressurs 46°C (15'F) T Y - 2
Pollstion Category—USEPA — D MO __llL or .w . 141

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Growp—D

General—Reacts with steam and acids to produce toxic and flammabie vapors. ignited by heat, sparks, or apen
flame. Flashhack along vapor trall may ocour. Yepor may sxplode if ignited in an snclosed area.

Flash Point ('F) ..... . 42

Pl ble Limits 4.4 10 18.0%

Antolguition Temp, . 9§75

Extinguishing Agenty . €0y, dry chemical, alcobol foam

.- . Water may be ineffective. Cool sxposed tanks with water spray. Care must be
taken not 10 expose fire fighters 1o the fumes of this material. Ay who must enter a contaminatad

Health Harard Ratings Odor Threshold (ppm) PEL/TWA (ppat) TLV/TWA (ppm)
1, 1,3 40* 40 40/Skin
Geseral—HMighly toxic. Can be absorbed through skin and respiratory tract. Vapor iritating to eyes, nose and
throat. Liguid imritating to skin and eyea.

Symptome—Dizziness, headache, nausea, and biueness of lips and fingsmalis. Inhalation will cause difficutt
braathing.

Short Exposure Tolerance—Brief axposure to 500 ppm has produced some nose and throat imitation,

Exposure Procedures—Ramove victim to fresh air. Apply artificial respiration if ha stops breathing, Get medicat
attention. If liquid contacts skin, wash off with plenty of water.*

See Medical Ki Information, Appendix B

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Mild ates] and stainless steel are compatible.

Cargo: Group 37 of compatibilty chart.

SPILL OR LEAK PROCEDIURE

IIM.MWMQMMWWWNMW.AM
contact with liquid. Secure ignition sources. Small epifis may ba washed away with water. May add excess of
mwwmmmlwmwm.wmmmmmmm

If & spill occurs, cal) the Nutional Respouse Camter, 500-434-3002,

Remarks: -mm:mmmummmummmmnw
concantrations. High vapor concenwations cause rapid death.




ACRYLAMIDE SOLUTION, 50%

Acrylic amiie; Propenamide; -Pmponnnido -
. —AAM
Formula—CH; = CHCONH,
216°F

Bolling Poiat 102°C

FIRE & EXPLOSION HAZARD DATA

flammabie
Elstrical Grosg—NA  Nota: Acrylamide is not flammable or combustibla. It is sitipped dissolved In water (50%
by weight). Acrytamicie will polymerize in the water solution il heated.
Goneral—Toxdc cxides of nitrogen may be formed in fire.

i

Flagh Poist ('F)...... .. Non-Hammabie
Flammable Limits ... Nor-flammable
Asuteignition Tomp. (T} ... Non-flammable

.. Wewr ull protective clothing, self-contained breathing apparatus.

HEALTH HAZARD DATA
Henith Hazard Ratings Odor Threshold (ppay) PEL/TWA (ppm) TLV/TWA (ppa)
01,3 Unavailable 0.3 rg/m Skin 0.3 mg/m*/Skin

Exposure Procedurss—Remove 10 fregh air. Administer artificial respiration or cxygen as necessary. Flush ayes
with plenty of water. Remove contaminated clothing and shoes and flush with watar. If swallowsd and
conecious, give water or milk, induce vomiting.

REACTIVITY DATA
Stability—Stable with inhibitor {oxygen). May polymerize violently on maiting.

Compatibility-incompatible with oxidizing agents, reducing agents, ackis, bases, and vinyl polymerization

Cargo: Group 10 of compatibikty chart.

SPILL OR LEAK PROCEDURE

Cover with inert absorbent or flush with water, Do not allow spil to cry. Waar full protective clothing,
seif-contained treathing spparatus, rubber gloves.

If & spill occury, call the National Rasponse Couter, 3004248802,

Rewmarky: * Vapor Pressure: 19 mmHg st 25°C.
T Unavaliable




ACRYLIC ACID

Synomyme— Acroleic acid; Ethylene carboxylic acid; Undted Nations Nusber.................cooconvorne _Z218
2-Propenic acid: 2-Propencic acid; Propanoic acid; _—
Vinyl formic acid

CHRIS Code...ooooooooceeeeonsscsestonensnes e —ACR

Formuls—C,H;COOH

Bolling Polnt ...................... — 141

Appearsace-Odor—Colomess liquid; acrid odor
Speciflc Gravity—1.05

Vapor Pressure 20°C (65°F) (mmHg)
Chemical Family—Organic acid ll::'\'lpnr Pressure :nl:)?) ...........
Vapor Pressure 46°C (115°F) (pata)
Pollation Category—USEFA ™o __.D Vapor Deasity (Alr = L0,
Applicable Bulk Reg. 46 CFR Subchapter ....... —Q Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—0D: Combustible liguid
Electrical Growp—Dr

General—Presents no special fire or explosion hazard because of its relatively high flash point and low vapor
pressure. Poisonous gases may be produced in a fire,

w 130

... Unavailable

... 835

.. Water, dry chemical, aloohol foam, CO.

Use of CO. where it could blanket the vapor space of a container ia not
recommended. A fire involving a spill outside of tanks could be extinguished with dry chemical, Wear full
protective clothing, eye protection and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
3,32 Unavallable 10/8kin 101

General—Aarylic acid, when in contact with skin or eyes, may result in a burn upon short contact. Yapors may
present an inhalation hazard from singie exposures; irritating to eyes, nose and throat.

Symptoms—Vapors are capable of causing definite skin or eye irrtation, nasal iritation and lachrymation.

Short Exposure Tolerance—0.5 ppm

Exposure Procedures—IHf contact with skin or eye occurs, immediately fiush with plenty of water for at ieast 15
mirutes. Get medical attontion promptly. immediately remove contaminated clothing and shoes,

REACTIVITY DATA
Stability—Polymerizes readily. Should be inhibited to insure safety and stability during storage or handling.

Compatibility—Material: Seversly cormodes iron and stesl Glass, low carbon content stainkess sisel and high
purity aluminum are recommended for containment in order stated.

Cargo: Group 4 of compatibility chart. See also Appendix I—Exceptions 1o the Chart.

SPILL OR LEAK PROCEDURE

it possible, wear rubber gloves, face shield, protective clathing. Body shield and self-contained breathing
apparatus shoukd be available. I! possible, cover contaminated surtaces and spill with large quantities of soda
ash or sodium bicarbonate. Mix and add water if needed for good mixing, Scoop up slurry. Wash site with soda
ash solution.

If » spill occurs, cull the National Response Conter, 3004248902,
Remarks: * Proposed change in TLV to 2 ppm, with “Skin™ notation.




ACRYLONITRILE

Sysouyms— An; Cyanoethylene; Propenenitrile; United Nations Number.
2-Propanenitrile; Vinyl cyanide

CHRIS Code _ACN
Pormula—CH,CHCN
Bolling Point
Appearsace-Odor—Coloriess liquid; resembles that of
peach seed Freeziug Polat.........ocoococeveeeee. _—8§C
Specific Gravity—0.81

: Vagor Pressure 20°C (63°F) (mmHgp)

Family-Nitrile Redd Vapor Presswre (pata)............

Vapor Presre 46°C (115°F) (puia) .

Pollwtion Category—USEPA B MO _B.__ vx— ity (Alr = 1.0)

FIRE & EXPLOSION HAZARD DATA
Grade-C: Flammable Wouid
Electrical Group—D

Gemersl—When heated this material may evolve toidc cyanide gas, or explode, or both, Flashback along vapor
trail may occur, Fire may cause violent rupture of tank.

. 30 to 17.0%

. 898

. GOy, dry chemical, alcohol foam

.. DO NOT use dry chemical for a large, confined fire, Water or foam may cause

Extinguishing

Sped-ll'hul‘meuhru e
frothing, Hrawﬂnnuﬂwwmﬂumprﬂecﬁonnndful!wmxﬁwdoﬁhghﬂudngnbb«bm
Keap tank cool with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
313 218 26 CFR 1910.1045 2/8kin
General—Suspected carcinogen. Harmful by inhalation and skin absorption. Penetrates leather, liquid in shoes
causes dalayed burns. Contarminated leather shoes and gloves should be destroyed.

Symp Eye iritation, headache, nausea, blueness of lips and tingertips. Contact with skin may also cause
dermatitis,
Short Exposure Tolerance—A400 ppm for 30 minutes.

Exposure Procedures—Remove victim to fresh air. If he is not breathing, apply artificial respiration. Remove
contaminated ciothing and wash chemical from skin with a gentle flow of water. Get medical attention. if
patient is unconscious, adminiater vapor of amyl nitrite.*

See Medical Kit information, Appendix B

REACTIVITY DATA
Stability—-Very reactive; may polymerize sxplosively in the presance of strong bases. Must be inhibited 1o
pravent polymerization. Polymerization could be Intiated by visible Eght.

Compatibility—Material: Copper and copper alloys are attacked and should not be used. Attacks aluminum in
high concentrations,
Cargo: Group 15 of compatibility chart. See also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

if possible, wear long rubber gloves, self-contained breathing apparatus. protective clothing. Avoid contact
with liquid. Secura ignition sources. May add excess of strong calcium hypochiorite solution, Scoop up shuny.
Wash site of spill with soap solution containing some hypachiorite.

quﬂlmu.ullthNMuTmOuw,mm

Remarks; * NOTE: Datectable odor is greater than the TLV. Exposure 1o potentially dangerous vapor
concantrations can occur bafore the vapor Is detected.
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ADIPONITRILE

Sysonyms— 1,4-Dicyanobutane; Tetramethylene cyanide United Nations Number...............ccccovor. — 2809
CHRIS Cote ...ooooveovoeve e onene s _ADN
Formula—NG{CH:JCN
Botling Polnt .....ococcoosrserssrions ~..205°C
Appearsnce-Odor—Coloriess liquid; practically odorless -
Freezing Poibt..........co..cconneeee _—2C
Specific Gravity—0.95
Vapor Pressure 20°C (68°F) (mmHg) ..
Chemical Family—Nitrile Reid Vapor Prewsure (paia)...........
Vapor Fressure 46°C (115°F) (psin).
Pollution C: y—USEPA mo R Vapor Denslty (Alr = L0
Applicable Bulk Reg. 46 CFR Subchapter ........ -9 Solubility in Water ...............ccc.cr.cs

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

General—On being heated to its flash point this material can decompose to form highly poisongus cyanide gas.
Yapor may explode if ignited in an enclosed area.
Finsh Point ('P) 168
Flammable Liml LEL=1.0% at 200°C
Autolgnition Temp. ('F) Unavailable
..... CCx, dry chemical, alcohol foam or water fog.
.. Keep tank ¢ool with a water spray. Combustion may produce cyanide gas, so
fire partles should wear self-comained braathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1, 3 Unavailable Unavailable Unavailable

Gemeral—Harmiful by skin contact. Gas from fire is poisonous if inhaled. Liquid or solid is irritating te skin and
ayes.

Symptoms—Headache, nausea; blueness of lips and fingertips.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Hemove victim to fresh air. Remove contaminated clothing. If breathing stops, give
artificial respiration. Wash spill from skin with gentle flow of water. Get medical attention.

Sea Medical Kit Informatlon, Appendix B

REACTIVITY DATA
Stability—Stable up to temperatures near the flash point.

Compatihility—Material: Compatible with steel, wood, maost rubbers.

Cargo: Group 37 of compatibility chart.

SPILL OR LEAK PROCEDURE

If possible, wear long rubber gloves and protective slothing. Add an excess of strong caloium hypochlorite
jolution 1o the spill. Scoop up siumy. Wash site of spill with soap solution containing some hypochiorite.

If n splll occurs, call the National Response Center, $00-424-8802.

Remarks:

11



ALKYLBENZENESULFONIC ACID

Synonyms— decylbenzenesuitonic acid; Un-, Do-, Tri-, United Nations Number......................... i
Tatra-, Penta- or Hexa-; Dodecylbenzenasultonic
acid
CHRIS GOt ...roeevorvvvrviessrsrnsrssrssassrssrmsenss _ARS
Formula—C,Hsp+CeHiSOsn-10-180
Boillng Polat.......................... *C 'F
Appearance-Odor—While to yellow liquid: adorless © F
Freezing Poiat.... *C ‘F
Specific Gravity—1.0 10 1.4 c . F
Vapor Press *C (68°F) (mmHp) ......... . S
Chemical Family—Acids n.'ﬁ'v.,.,, :3'- a°c ((_hl‘n (mmHg L
Vapor Pressure 46°C (115°F) (pain) -1
Pollution C y—USEPA _C __ MO _C Vapor Denaity (Afr = 1.0) S I
Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solwbility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustibte liquid
Electrical Group——NA

General—Slightly flammabte when exposed to heat or flame, Irritating sulfuric acid mist may form in fire,
Flammable hydrogen gas may be preduced on contact with metals.

Flash Point ("F) .. . 385
Flammable Limits Unavailable
Autoignition Temp. ('F) . Unavailable

Extinguishing Agents..
Special Fire Procedures .

Alcohol foam, dry chemical, GOz
. Water may be ineftective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavailabile Unavailable Unavailable

General—Liguid is irritating to skin and eyes, comosive.

Symptoms—Irritation of syes and skin. Ingestion causes irritation of mouth and stomach, nausea.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Eyes—fiush with water for at least 15 minutes. Skin—flush with soap &nd water.
Ingestion—give large ameunt of water.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Attacks metals and gives off flammable hydrogen gas.

Cargo: Unassigned in compatibility chart. See also Appendix l—Exceptions to the Chart.

NP
SPILL OR LEAK PROCEDURE

Avoid contact with liquid. Flush with water, rinsa with dilute sodium bicarbonate or soda ash solution. Wear
goggles or face shield and rubber gioves. Secura ignition sources,

HlﬂmuﬂﬁeNaﬁuﬂmm.mm.

Remarks: * 4% or less is reguiated by Subchapter D; over 4% is reguiated by Subchapter O.
1 Unavailable.
1 Unassigned.
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ALLYL ALCOHOL

Synonyms— Propencl; 1-Propenci-3; 1.Propen.3-ol; United Nationa Number..............coocoververnnne _1068
2-Propenol; 2-Propen-1-ol; Propenyl alcohol; Vinyl _
carbinol

CHRIS Code ... v DS

Formula—CH; = GCHCH.OH
Bolling Point .........ccccoooeene _._8rc

Appearance-Odor—Colorlass liquid; pungent ador -
Freeging Point.... ... __—129°C

Specific Gravity—0.85

¥ Pressure 20°C (68°F) (mmHg) .
Chemical Famity—Substituted aliyl R:r:r"tpor Pr:nsnm :“hl:)mmg)

Vapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA B MO _B Vapor Density (Alr = LO).............
Applicable Bulk Reg. 46 CFR Subchapter ...... O Solubility in Water ............c.oo.cc....

FIRE & EXPLOSION HAZARD DATA

Grade—C: Flammabie liquid
Electrical Gronp—C

Generai--Pgisongus gases may be produced in a fire. Readily ignited by heat, sparks, ot open flame. Flashback
along vapor trail may occcur. Vapor may explode if ignited in an enclosed area.

Flash Point ('F).... .. 90 (oc); 70 (cc)

Flammable Limits. 2510 18%

Autoignition Temp. ( 713

Extinguishing Agents.... .. GO, dry chemical, alcohol foam, water fog

Special Fire Procedwres .. Usae respiratory, body and eye protective equipment and clothing. Water may

be ineffactive. Cool exposed tanks with water.

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
3,23 2105 2/5kin 2/5Kkin

General-—Vapor poisonous if inhaled or # skin is exposed. Liquid is poisonous if swallowed or if skin is exposed.
Vapar extremely iritating. Lung and eye injury may be delayed. Liquid causes severe burns. Grade 8
poison.

Symptome—VYapor exposure—imitation to respiratory tract, Liquid splashad on the skin causes “deep bone
ache” if not removed promptly. Disabling irritation and comeal injury to eyes may be delayed.

Short Exposure Tolersnce—1000 ppm has been reported as fatat (exposure time not reported); 5 ppm can be
tolevated for 30 minutes.

Exposure Procedures--Vapor--Remove victim to fresh air; il breathing stops, apply artificial respiration. Skin or
eye contacti—immediatety flood affected areas gently with water for at least 15 minutes; remove
contaminated clothing and shoes at once. Keap 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
Stability—Chemically stable.

Compatibility—Mnterial: Swells rubber, Not corrosive to steel.

Cargo: Group 15 of compatibility 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 personnet upwind of contaminated area. Flush spill with water, May absorb very
small spills with absorbent material (sand, etc.).

1t » apill occurs, call the National Respomse Center, 5004248802,

Remarks:



ALLYL CHLORIDE

Sywouyms— Chioraiiytene: 1-Chiono-2-propene; United Nations Number.............cconceeconnee A0
3-Chioropropena; 3-Chioro-1.propene; — -
3-Chloropropylene; alpha-Chioropropylensa

CHRIS Code ... _ALC

Formmla—CH, = CHCH.CI

Boiling Polnt .............cccconvenre — 4%C

Appearance-Odor-—Clear 10 strawberry colored liguid; - _C
sweetish odor Freezing Point............ccooon.... —=134C
Specifie Gravity—0.94

Vapor Pressure 20°C (65°F) (mmHg)

Chemical Family—Substituted allyl Reid Vapor Pressure (pais).

Vapor Pressure 46°C (115°F) (pala)
Pollution Category—USEPA g 1.9 (- ¥apor Deasity (Air = 1,0). ..
Applicable Bulk Reg. 46 CFR Subchnpter ........ P« I Solubility in Water 0.3%

FIRE & EXPLOSION HAZARD DATA
Grade—B: Flammable liquid
Electrical Group—D

General—Corrosive hydrogen chloride gas formed upon combustion. Bacomes more reactive and commosive
when wet. ignited by heal. sparks or open flame. Flashback along vapor trail may occur, Vapor may explode
if ignited in an enclosed area

Flash Poiat ('F} 20 (cc)
Flammable Limits ... . 330 11.9%
Avtoignition Temp. ( FJ . 737

Extinguishing Agents . . CQy, dry chemical, aicohol foam.

Special Fire Procedurss ... Water may be ineffective on fire. Cool exposed tanks with water spray.
Firefighting personnel should be protected against hydrochloric acid fumes by wearing self-contained
breathing apparatus and full protective clothing.

HEALTH HAZARD DATA
Health Haxard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm}
3,23 above 1 1 1

General—Suspected carcinogen. Poiscnous if inhated, if swallowed, or if gkin is exposed. Vapor exiremely
imitating. Liquid causes burns. Grade B poison.

Symptoms—Vapors are iritating fo eyes and respiratory tract. The liguid irritates the skin.

Short Exposure Tolerance—inhalation of 100 ppm for 50 minutes has baen reported as fatal.

Exposure Procedures—Vapor—remove victim to fresh air. If breathing is difficult, administer oxygen; if breathing
stops, apply arificial respiration, Skin or eye contact—remove contaminated clothing and gently flush
affected areas with water for 15 minutes. Get madical help.

REACTIVITY DATA
Stabllity—Chenmically stable.

Compatibility—Material; Highly corrosive to steel and aluminum. Nickel and monel are suitable materials of

construction,
SPILL OR LEAK PROCEDURE

Waar rubber gloves, self-contained breathing apparatus and protective clothing. Avoid comtact with liquid.
Secure ignition sources, Do not flush spill into confined spaces where flammable vapors can accumulate.

Cargo: Group 15 of campatibility chart.

If a spill occurs, call the Nationa) Response Center, 500-424-8802,

14



AMINOETHYLETHANOLAMINE

Symomyms— 2-[(2-Amincethylamino]ethanol; United Nations Nomber............cc..ococcueemeeene 1
N-{Aminoethyl)sthanclamine;
N-(2-Arnlnoemmemmolamlne.
N—B-Hydroxyemy!emylenedlan'ﬁne CHRIS CO0E ... oo crreeenrracenee e s _AEE
N-Hydroxyethyl-1,2-athylenediamine —_
Formula—NH;CH;CHyNHCH.CH:OH .
Bolling Point..................cooeoo.. —243C
App Odor—Clear, colorless liquid with mild -
ammonical odor Froezlng Poiwt.............ovioovonrer Y -y

Specific Grarity—1.03

Vapor Pressure 20°C (68°F) (mmHg) .
Chemical Family—Amine R::"Vapor Pressure wll-l)

Vapor Pressure 46°C (115°F) (psin)
Pollatios Category—USEPA ™o _D Vapor Deasity (Aflr = 1,0
Applicable Buik Reg. 46 CFR Snbchapter ........ —9Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible lquid
Elsctrical Group—C

General—No smoking or gpen lights.

. 275

15.0 to 27.0%

685

Carbon dioxide, dry chemical or alcohol foam

.. Cool exposed tanks with water. Water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppan}
43,1 Unavailable Unavailable Unavailable

General—Causes severe eye iritation.

Symptoms—Liquid causes skin iritation with poasibility of burns or prolonged contact. Vapor causes mild
respiratory irritation,
Short Exposure Tolerance—Unavailable

Exposure Frocedures—In case of eye contact, inmediately flush eyes with plenty of low-prassure water for 15
minutes. If discomfort persists or reappears, $ee a physician,

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Incompatible with copper, copper alloys, aluminum and zinc.

Cargo: Group 8 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liquid. If possible, wear butyl rubber gloves, face shield, and protective clothing. Cover spill
with sodium bisulfite. Spray with water and wash away with large excess of water.

If a spill occurs, call the National Response Center, 5004245802,

Remarks: 1 Unassigned
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AMMONIA, ANHYDROUS

Synonyms— Ammonia; Amrmonia gas; HaN; Liquid United Nations Number............cocovoeevecrnoreen. 1005
ammonia
CHRIS COde ......oeveevr e enees LAMA_
Formuls—NH,

Beiling Point ...

Appesrance-Odor—Colorless liquid or gas; pungent, _— —

highly irritating odor Freezing Poidt...........cve.. —u—28°C __—108°F
Specific Gravity—0.77 at 0°C —_—

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Ammonia Reid Vapor Pressure (pain)....
Vapor Pressure 46°C (115°F) (puin

Pollution Category—USEPA B IMO _ Qa8 Vapor Density (Afr = 1.6)....

Applicable Bulk Reg. 46 CFR Subchapter ........ I » Solubility in Water ...........c.covnineee

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Compressed Gas (LCG)
Electrical Group—D

General—Fire hazard when in high concentrations and at high temperature. Cil or other combustible vapors
increase the fire hazard.

Flash Point 'F)... v Indetinite, balow 32°F {somatirnes difficult to ignite). Not flammable under
conditions Ilkely lo be encountered.
Flammable Limits................... 1610 25%

Autoignition Temp, ('I" 1204
Extinguishing Agents... Stop the flow of gas (lighter than air); cool tanks with water spray.
Special Fire Procedures ............. Use respiratory and body protection when approaching

ammorig- contaminated almosphere Liberal use of water fog, where possible, will reduce vapot

concentration.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,22 approx. 50 Unavailable 25

General—Vapor extremely irritating. Liquid causes burns; will cause frosthite.

Symptems—Coughing; burning sensaticn, eye irritation or pain. Frozen areas turn white.
Short Exposure Tolerance—A 2500 ppm (0.25%) concentration of ammoria in air rmay be fatal within 30 minutes.

Exposure Procedures—Rermove victim to frash air. Call a physician at once. If not breathing, apply artificial
raspiration, oxygen. i breathing is difficuit, administer oxygen. Flush affected areas of body with plenty of
water for 15 minutes. DO NOT FLUSH FROZEN AREAS. If the liquid has spilled onto the skin, points of
contact may be trostbitten; handle gently and protect from mechanical damage. DO NOT RUB. Remave
contaminated cfothing and shoes. Get prompt medical attention. Low-velacity fog is effective for
dacontaminating the atmosphere.

REACTIVITY DATA

Stability—Normally stable. Reacts with acidic materials.

Compatibility—Mauterial: Corrosive 10 galvanized surfaces, copper and copper alloys. Iron and steal are suitable
for the censtruction of containers, fittings and piping. Forms explosive compaounds with mercury.

Cargo: Group & of compatibillty chart.

SPILL OR LEAK PROCEDURE

Evacuate area in case of large leaks or tank rupture. Shut off leak if without risk. Wear self-contained
breathing apparatus, If nacessary to anter spill area, wear full protective clothing including boots, Water spray is
extremely etiective in absorbing ammonia gas and should be used around lsaks of gas only. DO NOT PUT
WATER ON LIGUIC AMMONIA.

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

Remarks:
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AMMONIA SOLUTIONS

Synonyms— Ammonia, aquacus; Ammonia water; United Nations Number. . 10-35% 2672
Ammonium hydroxide; Aqua ammonia; Housshold 35-50% 2073
ammonia; Spirit of Hartshorn 50% or more 1005

CHRIS Code .......oooooooooccocervrere . —BMH

Formuls-—NH,OH

Boiling Point .........
Freezing Point.................. _ Vares'C _Varig

Appearance-Odor—Colorless liquid; pungent ador

Specific Gravity—0.88 at 20°C (liquid}
Vapor Presgure 20°C (68°F) (mmHg} ..
Reld Vapor Pressure (psia)............

Vapor Pressure 46°C (115'F) (psia)..
Pollution Category—USEPA __ C = MO __C __ Vapor Density (Air = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ....... O Solubility in Water ..........

Chemical Family—Amine

FIRE & EXPLOSION HAZARD DATA
Grade—
Electrical Group—D

General—Vapors are capable of forming an explosive mixture in air.

Flash Point CF)...

Flammable Limits

Autoignition Temp. (°F}

Extinguishing Agents..... Water fog

Special Fire Procedures .. Due to the toxic and irritating nature of ammonia vapors, full respiratory
protection must be prowded for firafighters. Coot exposed tanks with water. Water fog will reduce vapor
concentration,

. Vanes
16 to 25%
1204

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {(ppm) TLV/TWA (ppm)
2,22 approx. 50 Unavailabla Unavaitable

General—Vapor extremaly irritating. Liquid causes burns,

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

Short Exposure Tolerance—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;
adrminister 100% O.. Skin contact: remove contaminated ctothing; wash with cool H;O followad by lemaon
juice, vinegar, or 25% acetic acid; follow with more water.

REACTIVITY DATA
Stability—See: Ammonia, anhydrous

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

Carge: Group 6 of compatibility chart,

"
SPILL OR LEAK PROCEDURE
See: Ammonia, anhydrous

If & spill occurs, call the National Response Center, 800-424-8802,

Remarks:
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AMMONIUM SULFIDE SOLUTION, 45%

Synonyms— Ammonium monosulfide solution; United Nations Number.................ccoo.ccconrene _2483
Diammonium sulfide solution

CHRIS Code .......coooovvrvvrcnirsvernrrre s B
Formula—{NH,):S
Boiling Point® ........................ —38-100°C  100-212°F
Appearance-Odor—Greenish to reddish yellow solution; - ¢ ____F
strong ammonia, hydrogen sulfide (rotten eggs) Freezing Point.............oocovc..... __.;Lﬂg __Q'i
odor - __ "
Specific Gravity—0.993 al 60°F Vapor Presaure 20°C (68'F) (mmHg)....... __1
Chemical Family—Caustics R:r:r\'-pur :eenun {paiz) ° .
Vapor Pressure 46°C (115°F) {psia). 288
Pollution Category—USEPA __ B MO _.B Vapor Density (Air = 10)

Applicable Bulk Reg. 46 CFR Subchapter ... _ Q _ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammatle liquid
Eleetrical Group—D

General—Toxic sulfur oxides produced in fire. Liquid solution gives off ammonia and/or hydrogen sulfide gas
depending on the pH; vapor evolution rate increases when heatad. Flashback along vapor trial may occur.
Vapor may explode in an enclosed area.

Flash Foint (‘F)... . 716 {co)

Flammable Limits 4.3 10 46% as hydrogen sulfide

Autoignition Temp. (*F) . ... Unavailable

Extingufshing Agents...... ... Waler spray, foam, dry chemical, carbon dioxide

Special Fire Procedures . Wear eye protection, protective clothing and self-contgined breathing
apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Unavailable Unavaitable 10, as hydrogen sulfide

General—Mildly alkaline ang evolves toxic hydrogen sulfide and/or ammonia depending on pH.

Symptoms—Eyes: irritation, conjunctivitis. Skin: irritation, corresion, dermatitis, chemical burns. Ingestion: nausea,
iritation and corresion of mucous membranes and stomach. hakation: irtation, pulmonary edema,
pnaumonia, bronchitis, tracheitis, respiratory problems

Short Exposure Tolerance--
Exposure Procedures—Call physician. Inhilation; Remove to fresh air; give oxygen or arlificial respiration as

nesded. Ingestion: If concious, give large amounts of water or milk, but do not induce vomiting. Eyes: Hold
eyslids 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
suffide. Reacts with bases to form ammonia.

Compatibility—Material: Cornpatible with mild and stainless steel, neaprens, polypropylens, (ncompatible with
aluminum, brass, bronze, copper, tin, zing

Cargo: Group & of the compatibility chart

SPILL OR LEAK PROCEDURE

Stop release if possible. Wear neoprene apron, gloves, boots, and goggles or full shield, plus self-contained
breathing apparatus. Secure ignition sources. Dike large spills, prevent apill from entering sewers and drains,
recover liquid, treat ground with diluted hydrogen peroxide. Absort small spills with earth, sand, or other inert
absorbant and properly disposs.

If n opill occurs, call the Nations] Response Ceuter, 300-424-8802.

Remarks: * At 100°F, bubbles of hydragen sulfide gas form. 1990
t Unavailable
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iso-AMYL ACETATE

Sysomyms— Amyl acelale; sec-Amyl acetate; Amylacetic United Nations Number................co.rmmmmn _1104
aster, Banana oll; Isoamyl acetate; lsoamyl [
ethanoate; lsopentyl acetate; 3-Methy-1-butano!
acetate; 2-Methylbuty! sthancate; Pear oil

CHRIS Cofle ... corrrsossossssissenene o AT

Formula~-CH; COO{CH, . CH(CHs )

Appearamce-Odor—Colorless liquid; pleasant fruity,
banana-like odor

Specific Gravity—0.88

Chemical Family--Ester

Pollution Category—USEPA — D MO . C
Applicshle Bulk Reg. 46 CFR Subchapter ........ Do

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrieal Group—D

Gesneral—No amoking or open flames. Flashback along vapor trall may occur. Vapor may explode i ignited in
an enciosed space. Precautions should be taken to prevent the accumulation of static alectricity.

Flash Point ('F).... .. 100
Flammsable Limity. 1.1 1o 7.5%
Autolguition Temp. ('F} 714
Extinguishing Ageats COs, dry chemical, slcohol foam, water fog
Special Fire Procedures ... .. Water may be ineffective.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppmm)
1. 0,1 7 to 10 100 100

General—Litthe hazard from inhalation balow 500 ppm, It may dry and dafat skin,

Symptoms—Headache, dizziness, nauses; irritation of mucous membranes of syes and respiratory tract,
coughing.

Short Exposure Tolerance—500 to 1000 ppm for 30 to 80 minutes will produce definite imitation of eyes, throat,
and trachea.

Exposure Proceduree—Vapor—~ramove victim to fresh air; if breathing siops, apply artificial respiration. Skin or
eye contact—remove contaminated clothing and gently fiush atfected areas with water for 15 minutes, Get
medical advice or attention,

REACTIVITY DATA
Seabitity—Chemically stable.

Compatiblity—Material: This compound will soften, then dissolve, a great many plastic materials, and rubber.
Attacks asbestos.

Cargo: Group 34 of compatibllity chart,

s |
SPILL OR LEAX PROCEDURE

Waear rubber gloves, face shield, protective clothing. Have al-purpose canister mask availabie. Avold contact
with Bguid. Secure ignition sources. Flush minor spills away with water.

lfllpﬂ]nemuuleﬂnnlllqomCum,mm

Remarks:
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n-AMYL ALCOHOL

Synonyms— Alcohot C-5; 1-Amyl alochol; primary-n-
Ayl alcohol; n-Butylcarbinol; 1-
Pentanol; Pantyl alcohol

Formula—CHa (CH,) OH
Appearsnce-Odor—Colorlass liquid; mid odor
Specific Gravity—0.82

Chemical Family-—Alcohol

Potlution Category—USEPA mo __ D
Applicable Bulk Reg, 46 CFR Subchapter ........ —B

United Nations Nusber.................c.covoon..... 1105
CHRIS Code ... eeerecrirsresie _AAN_

Freezing Polnt....

Vapor Pressure 20°C (68'F) (mmHg)
Reid Vapor Pressure (pein).

Vapor Pressure 46°C (115'F) (puin
Vapor Density (Air = L0,
Solubllity in Water

FIRE & EXPLOSION HAZARD DATA

Grade—D: Combustible liquid
Electrical Group—0D

General—Moderate fire hazard when exposed to heat or flame. Flashback along vapor trail may occwr. Vapor
may explode if ignitad in an enclosed area. When heated, it emits acrid fumes; can react with oxidizing

materials,
Flash Point (‘F)...
Flammable Limity
Autoignition Temp. (‘F) ..
Extinguishing Agents.
Special Fire Procedures

self-contained breathing apparaius

. 118
1.2 to 10.0%
572

Carbon dioxide, dry chemical or alcohol foarn.
Water may be inatfective on fire. Cool exposed tanks with water spray. Wear

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm}
1,0, 2 012

General-—-Vapor may be irritant tc the eyes and the upper respiratory tract,

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

Short Exposure Tolerance—150 ppm for 30 minutes,

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops or is very weak, apply artificial
respiration. Skin or eye contact—remove comaminated clothing and gently flush atfacted areas with water

for 15 minutes. Get medical advice or attention.

PEL/TWA (ppm)
Unavailable

TLV/TWA (ppm)
Unavailable

REACTIVITY DATA

Stability—Very stable.

Compatibility—Materisl: Can be storad in copper, aluminum, or plain steel tanks.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar nubber gloves, face shield, protactive ciathing. Have all-purpose canister mask available. Avoid contact

with liquid, Secure ignition souwrcas.

If » spill occurs, call the National Resporse Center, 800-424-8802,




ANILINE

Synonyms— Aminobenzene; Aminophar; Aniline oil; United Nations Number...............ccoooco.. — 1947
Benenamine; Benzenamine; Blue oil, Phenylamine
LY
CHRIS €0l ..ooocoovvevrrn e ireresersnanns 2
Formula—CyHsNH;
Boiling Point ...........
Appearance-Odor—0Oily cokyrless-to-brown liquid; odor —_—-
not unpleasant Freezing Point........cone. — —=8C ____21'F
Specific Gravity—1.02 C ——F
. Vapor Pressure 20°C (68°F) (mmHp) 24
Chemical Family—Aming Reid Vapor Pressure (psia)............ _002

Vapor Pressure 46°C (115°F) (pain)..
Pollution Category—USEPA 0 _ 1MO G Vapor Density (Afr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ..., — O Solubility in Water

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

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

Flash Point ('F) 158 (cc)
Fiammable Limits.. LEL=1.9%; VEL=11%
Autolgmition Temp. ('F) 1143

..... . COy, dry chemical, alcohol foam, water spray
. Protect personnal against exposure to either the vapor or liquid; wear full
pratective clothing and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1, 3 Q.5 2/8kin 2/8kin
General—Suspectad carcinogen. Poisonous by inhalation or skin absorption. It will cause cyanosis, a serious
plood condition. Class 8 poison.

Symptoms—Headache, weakness, irritability, dizziness, biuish discoloration of lips and fingernails, drowsiness,
and uRCONSSIoUSNass,

Short Exposare Tolerance—50-100 ppm probably can be tolerated for 60 minutes.

Expostre Procedures—Remove victim 1o frash air. Apply artificial respiration if neaded. Remove any clothing wet
with aniline. Flush exposed skin area thoroughly with water. Get medical attention as scon as possible.
Administer oxygen If available. Keep patient at rest. Wash ciothing thoroughly with strong soap solution
before reuse, or destroy.

REACTIVITY DATA
Stability—Stable. Reacts dangerously with oxidizing agents and inorganic acids.

Compatibllity—Material: Corrosive to copper and copper alloys. Not corrosive to iron or steel.

Cargo: Group & of compatibiiity chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liguid. Wear butyl rubbar gloves, plastic protective apron and self-contained breathing
apparatus. Secure ignition sources. May mix with sand and soda ash mixture (80-10), scoop up into cardboard
boxes and pack with excess crumpled paper. Then burn in open pit.

If n splll oecurn, call the National Respouse Center, 500-424-8802,

Remarks:
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ASPHALT (typlcal)

Synoryms— Asphalt bitumen; Asphall cament; United Nations Number...............c.cco .. 1822
Agphaltum; Bitumen; Judean pitch; Mineral pitch;
Petroleum asphait, Petrgleumn pitch; Tars tiquid

CHRIS Code ... — BB
_ACU
Formuls—Mixture of solid or semi-solid hydrocarbons

Bolling Polnt ...........ccccooooeve.. o 321°C ____B84°F
Appewrance-Odor—Thick brown to black semisolid, tarry [

odor Freezing Point...

Specific Gravity—0.5 to 1.1

. ) ) Vapor Pressure 20°C 68°F) (mmHp) .......... &8s
Chemical Family—Miscelianeous hydrocarbon mixiure Reid Vapor Pressure (psis)........ . j

Vapor Pressure 46°C (115°F) (pai
Pollution Category—USEPA _____ IMO ___| Vapor Density (Air = 1,0.
Applicable Bulk Reg. 46 CFR Subchapter ... __ D Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—Varies with the composition of the preduct.
Electrical Group—0

General—There are many grades of asphalt, each with ditferent properties. For example, the flash point may
vary from 50°F to over 400°F.

Flash Point ('F) . 50 to 400 depending on grade of asphalt

Flammable Limits...... .. Varies

Autvignition Temp. {'F) .. 805

Extinguishing Agenlts.... ... CO:., dry chemical, foam, water fog

Special Fire Procedures Water spray or foam may be ineffective bacause of frothing; apply cautiousty,

DO NOT direct a solid stream of water into hot asphalt.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,21 Unavaiiable Unavailable 5 mg/m?

General—When healed 10 a liquid state it will cause severe burns. it is not corrosive. There is a possibility of
skin poisoning or dermatitis by contact.

Symptoms-—Fumas of hot asphalt can cause nausea and dizziness.

Short Fxposure Tolerance—Unavailable

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

REACTIVITY DATA

Stability—Most grades are stable.

Compatibility ~-Material:

Cargo: Group 33 of compatibility chart.

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

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

If a spill occurs, call the Nations] Response Center, B00—424-8802.

Remarks:
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BENZENE

Synonyms— Benzol; Benzole; Goal naphtha; Coal tar United Nations Number.............cccoieeerrvrrrnr. 1334
naphtha; Cyclohexatriene; Phene; Phanyl hydride

Formula—CeH,
Boiling Polt ......ov.coccvvoerre. e B0'C ____176°F
Appearance-Odor—~Clear colorless liquid with a typical, . o B—
pleasant aromatic odor Freezing Point.......cccv...coree _8C ____42F
Specific Gravity—0.88 - ' _____F
Vapor Pressure 20°C (68'F) mHQ) ... — I8
Chemical Family—Aromstic hydrocarbon Rets Vopor Prossure (gl o o
N Vapor Pressure 46°C (115°F) (psin)
F Category—USEPA __A__ MO __C Vapor Density (Air — 10
Applicable Bulk Reg, 46 CFR Subchapter ........ 0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammmabils liquid.
Electrical Group—D

General—Extremely flammable. Ignited by heat, sparks, open flame. Flashback aiong vapor frail may occur.
Vapor may explede if ignited in an enclpsed area. Precautions must be taken to prevent static electricity

buildup.
Flash Point ('F).. . 12 (Benzene is solid at 12°F)
Flummable Limits . 14t0 BO%
Autoigaition Temp. {'F} . 1076

Extinguishing Agents. . COy, dry chemical, foam, water fog

Specisl Fire Procedures .... . Water may be Ineffactive on a fire. Fire parties must wear respiratory
protection and rubber boots. In other respects, fight like a gasoline fira. Explosion hazard is great i ignition
has not already cccurred and hence civil defense authorities should also be alerted. Cool exposed tanks
with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm}
1,1, 3 4.68 20 CFR 1910.1028 10
General—Benzene is a known carcinogen. Benzene vapors are severely toxic by inhalation. Benzene has a
plaasant odor and narcotic effect and thus has poor warning properties.

Symptoms—Dizziness, headache, and drowsiness.

Short Exposure Tolerance—Vapor concantrations: 3000 ppm is endurable for 30-60 minutes (single exposure);
7500 ppm is dangerous in 30-60 minutes (single exposure); 20,000 ppm has baen fatal in 5-10 minutes.

Exposure Procedures—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 flugh
affected aroas with water for 15 minutes. Get medical heip.

REACTIVITY DATA
Stability—Stabla under normal conditions.

Compatibitity—Material: Rubber on prolonged exposure to benzene first swells, then softens.

Carge: Group 32 of compatibility chast,

SPILL OR LEAK PROCEDURE

Wear rybbef gloves, face shield, plastic coated clothing. Wear sel.contained breathing apparatus. Approach
from upwind side. Avold contact with liquid. Secure ignition sources. Small spills may be flushed away with
water.

If & spill occurs, call the National Response Center, 300-424-B802,

Remarks:
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BENZENE, TOLUENE, XYLENE MIXTURES

Symonymu— Benzene concentrate; BTX mixtures; Coal United Nutions Number..

tar light oil; Coke oven light oit; Dripolene; Light oil;

Secendary light oil

Lo 1 14 L o0 OO _BIX

Formuls—Benzenas, toluenes, xylenas and other T

aromatic hydrocarbons Bolling Point ....
Appearance-Odor--Yallow to amber liquid; characteristic —

“‘gascline” odor Freezing Bolnt.........c.ccoocoorreane — =2C

Specific Gravity—approx. 0.94

V¥apor Pressure 20°C (68°F) (mmHp)

Chemical Family—Aromatic hydrocarbon Reid Vapor Pressure (pain)..........

Vapor Pressure 46°C (113°F) (puin;
Pollution Category—USEPA MO R0 Vapor Density (Alr = 1.0).
Applicable Bulk Reg, 46 CFR Subchapter ....... -0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammabie liquid.
Electricat Group—Unassigned (Benzene, D; Toluene, D Xylene, D}

General—Extramaly flammatie. lgnited by heat, sparks, open flame. Flashback along vapor trail may ocowr,
Vapor may explode if ignited in an enclosad area. Precautions must be taken io prevent static electricity

buildup.
Flash Point (°F) . 80
Flammable Limits 2210 11.0%

Autoiguition Temp, ("'F).

approximately 1076

Confined—C(C,, dry chemical. Open—water, foam,

Fire parties must wear respiratory protection and rubber boots. In other
respects, fight like guollna fire Explosion hazard is great.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1, 3 0.01 * see benzene

General—Benzene is a known carcinogen. Mild imitant in comtact with skin; avoid repeated or prolonged
exposura, Minor injury from ingestion or inhalation—repeated contact mey be more hazardous.

Symptoms—Watering eyes, mild skin imitation, dizziness, headache and drowsiness.

Short Exposure Tolerance—Some evidence of carcinogenic behavior to animals has been observed for
projongad skin contact,

Procedures-~Flush skin and eye contact at once with plenty of watar. If inhaled, remove 1o fresh ak.
No specific antidote is known, Call a doctor.

“Benzena: 28 CFR 1610.1028.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Steal and other metais completely resistant but not copper alloy. All elastomers are
attacked and any coatings except baked phenciic are stripped. Mos? plastics are seversely attacked.

Cargo: Group 32 of compatibility chart.

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 & spill occurs, call the National Response Centor, 5004248802,

Resurks: T Unavailable
1 Unassigred
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BENZYL ALCOHOL

Synonyms— Benzene carbinol; alpha-Hydroxytoluane; United Nations Number...............cccooeenun.... —1
Phenyl carbinol, Phenyl methyl alcobot —_—
CHRIS Code ..
Pormula—CsHCH:OH
Boiling Polnt ........cu................ — 205°C __401'F
Appearance-Odor—Colortess iiquid; mild pleasant ‘C °F
aromatic odor Freezing Point......... . —1§C 5'F
Specific Gravity—1.05 at 15°C o ‘F
¥ Presaure 20°C (68°F) (mmHp .......... <01
Chemical Family—Aromatic slochols Rekd Viowr Prons (N i
Vapor Pressure 46°C (115'F) (puin). — __
Follution Category—USEPA MO __C Vapor Density (Air = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water ............

FIRE & EXPLOSION HAZARD DATA
Grade—-E: Combustible liquid
Elesctrical Greap—D

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

. 220 {oc); 2.3 (cc}

Unavailable

817

Alcohol foam, dry chemical, carbon dioxide *

Water and foam may cause frothing. Wear seli-contained breathing apparatus,
protective clothing. Use water to keep tanks cool.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
Unavailable 55 Unavailable Unavailabls

General—Avoid direct contact with liquid and prolonged exposure to vapor-absorbed through skin,

Symptoms—-irritation to eyes, skin. Vapor imitates upper respiratory tract and preduces headache, dizziness,
nausea. Ingestion causes abdominal pain, vomiting, diarrhea.

Short Exposare Tolerance—Must have adequate ventilation o use respiratory protection,

Exposure Procedures—Eye contact: Flush with water for at lsast 15 minutes; call physician. Skin contact: Wash
with soap and water for 15 minutes. Inhalation: Removes the fresh air, give oxygen if necessary; call
physician. Ingestion: If conscious, give weter, induce vomiting, contact physician.

REACTIVITY DATA
Stability—Generally stable, Slowly oxidizes in air and oxygen, Reacts with mineral acids generating heat; reacts
with strong oxidizers.

Compatibility—Carried in stainlesa stesl or phenoiic resin lined mild steal tanks. Noncortasive to steel and most
metals but corrodes aluminum at high temperature, Will attack some non-flourinated plastics, will not attack
potypropylens.

Cargo: Group 21 of compatibiiity chart.

SPILL OR LEAK PROCEDURE

Wear gopgles, tace shield. Cover small spills with absorbent (sand, sawdust); dispose. Dike large spilis for
Ppumping to storage tank; disposs or reclaim.

1f n splll occurs, call the Nationsl Response Center, 800-424-8802,
Remarks: 1 Unavailable 1900
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BENZYL CHLORIDE

Synonyms— Benzenae, chloromethyl-; (Chloromethyl) United Nations Number..............ccoorovoone e 1738
benzene; alpha-Chioratoluene; U
omega-Chigrotolugne

CHRIS Code. . _BCL_

Formula—CyH.CH;Cl
Bolling Point......c..cooooovrvrrrre 178

Appearance-Odor—Coiotless 10 slightly yellowish liquid;
pungent, aromatic, irmtating odor Freezing Polnt..............ccoocoee..
Specific Gravity—1.1 at 25°/25'C

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Halogenated hydrocarbon Reid Vapor Pressure (peia)...........
Vapor Pressure 46°C {115°F)
Pollution Category—USEPA B ™o _B Vapor Denxity (Alr = 1.0),
Applicable Bulk Reg. 46 CFR Subchapter ..., 9. Solubllity in Water......... _Negligible

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible fiquid
Electrical Group—D

General—Moderate fire hazard. Keep away from open flame or ignition sources. Irritating gases are produced
when heated. Decomposes with water 1o produce hydregen chloride fumes.

Flash Point ('F).... . 165 (cc)
Flammable Limits . LEL == 1.1%, UEL—LUnavailable
Autoignition Temp. (*F) ., 1085

Extinguishing Agents... COy, dry chemical, waler fog

Specinl Fire Procedures .. Use complete personal protective clothing. Wear salf-contained breathing
apparatus for indoor fires. Watar mist may be used, bul in farge quantity to hold down hydrogen chloride
fumes and fiush away acid.

HEALTH HAZARD DATA
Heaith Hazard Ratings Odar Threshold (ppm) PEL/TWA (ppm) TLV/TVTVA (ppm)
424 0.01 1

General—Suspected carcinogen. Vapor exiremely irmtating. Liquid causes burns.

Symptoms—Vapors are ifritaling 10 eyes and respiratory tract, causes tears and coughing, possible loss of sight.
Liquid causes skin irmitation rasulting in burns on prolonged contact.

Short Exposure Tolerance—10 ppm for 30 minutas

Exposure Procedures—Vapor—remove victim to tresh air immediately, if breathing stops apply artificial
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
Suabiltty—Unstabilization results in rapid condensafion reaction in prasence of particular metals, Liberates
hydrogen chlpride from decomposition reaction with water.

Compatibility—Marerial: Avoid copper, aluminum, iron, zinc, magnesium and tin, violent polymerization will
rgsult. Nickel is racommended.

Cargo: Group 38 of compatibility chart

SPILL OR LEAK PROCEDURE

Wear full protective clothing, rubbar boaots, face shield, eye protection, self-contained breathing apparatus.
Immediately flush with large quarities of cold water. Freely ventilate 1o remove odors. Sodium carbonate or lime
can be used if water is unavailable. Remove alf contaminated clothing and thoroughly cloan.

1If a spill occurs, call the Nationa! Response Center, 800-424-8802,

Remprks:
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BUNKER C

Symonyms— Fuel ol no. 8, Heavy industrial fuel oil; United Nations Numb 3
Residual fuel ofl no. 8

Formula—indefinite mbxture

App Odor—Very vi dark colored Kquid;
fragrant odor.

Specific Gravity—0.92 to0 1.07

Chemical Family—Misc. hydrocarbon mixture

Pollution Category—USEPA MO 1
Applicable Bulk Reg. 46 CFR Subchapter ....... D

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Growp—D

General—Must be heated to sustain combustion.

.. 150 to 430 (cc)

110 §%

785

Foam, COy, dry chemicals

Water may be inaffective on fires.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
UnavaHable Unavailable Unavailable Unavailable

Genersl—Aveid breathing vapor.

Sympioms—Headache, nausea, dizziness, vortigo, UNConNSCiGUsNEss.

Short Exposure Tolerance—LUnavailable

Exposure Procedures—inhalation: Remove victim to fresh air, prevent chilling, and apply artificial respiration it
breathing has stopped. Get immediate attention if victim is overcome by vapors.

REACTIVITY DATA
Stabitity--Very stable.

Compatibility—Muterial: Compatible with most materinle of construction.

Cargo: Group 23 of compatibliity chart,

q—
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shiekd, protective clothing. Have all-purpose canigter mask available. Can soak up
apil with paper, sawdust, rags, etc.

If » spill occurs, call the National Respomse Center, 300-424-8802.

Remarks: T Unavailable
¥ Unassigned
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BUTADIENE

Symouyms— Biethylene; Bivinyt; 1,3-Butadiene; alpha, United Nations Number-...............ooervecenn... A0
gamma-Butadiens; Divinyl; Erythrene; Pyrrolylene; —
Yinyl ethylena

CHRIS Code ..o e —BDt

Formula—C.Hs, or CH; = CHCH = CH;

Bofling Point —4C 24°F

Appearsnce-Odor—Colorless gas or liquid; mild, _Cc ____F
aromatic odor Freczing Point —109°C __ —164°F

Specific Gravity—0.62 at 20°C (a liquid) ‘C ‘F

Vapor Pressure 20°C (68°F) (mmHg) ..

Chemical Family—Unsaturated hydrocarbon Reid Vapor Preasure (pela).............. .81

Vapor Pressure 46°C (115°F) (pain). i -
Pollution Category—USEFPA IMO __Qd8 Vapor Density (Air = LO) .
Applicable Bulk Reg. 46 CFR Subchapter ....... .Q __ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Electrical Group—B

Genersl—Unless flow of gas can be stopped, extinguishing a butadiena fire may permit accumulation of an
explogive concentration of vapor, and subsequent explosion or re-flash. Fire may cause violent rupture of
tank.

Flash Podnt ("F).... . —105

Flammable Limits.. . 20w 11.5%

Autolgnition Temp, ('F) . B42

Extinguishing Agents..... . Stop flow of gas; CO,, dry chemical, water fog

Special Fire Procedures . Keep burning tank and adjacent tanks cool with 8 water spray. Wear fuil
protective clothing and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
11,1 above 1000 unavailable 1000

General—Suspected carcinogen. Liquid or cold gas may cause skin or aye injury similar 1o frostbite,

Symptoms—Inhalation: dizziness, headache. Skin contact: frostbitton areas will appear white. Imitating to eyes
and respiratory tract.

Short Exposure Tolerance-—8,000 ppm was found endurable for & hours with oniy slight iritasion of the eyes and
upper raspiratory tract.

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.
Protect frostbitton areas from abvasions and mechanical damage. DO NOT RUB. Gat medical advice or
attention.

REACTIVITY DATA
Stability—Must be inhibited 1o prevent polymerization. Fornis unstable peroxides in presence of oxygen and/or
iron rust.

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

Cargo: 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 eway leaving ro residus.

If a spill occurs, call the National Response Center, 00-424-8802,
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n-BUTANE

Synonyms— Butane; Diethyl; Methylethyimethane United Nations Number...............oooocoennnne dR11
Formwia—C.Hio
Boiling Foint ...
Appearance-Odor—Coloddess; odorless gas —_—
Freezing Point... ................. — =138'C __217°F
Specific Gravity—0.58 at 0°C (a liquid) c ___ °F
v Pressure 20°C (68° Hg) oo 1030
Chemicsl Family—Saturated hydrocarbon R::rhpor p::.,m ((w.l;l(mm v _524
Vapor Pressure 46°C (115°F) (pain)..
Pallution Category—USEPA IMO _g@ag _ Vapor Density (Alr = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ... _D. O Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Electrical Group—D

General—Unless the flow of gas can be siopped, extinguishing a butane fire will permit accumulation of an
explosive concentration of vapor, and subsequent explosion or re-flash,

Flash Point (°F)...... . —76
Flammable Limits... 1.8 %0 8.5%
Autolgnition Temp. ('F) . 761

Extinguiching Agents..
Special Fire Procedures .
gas.

Stop flow of gas; COy, dry chemical, water fog.
. Keep burning tank and adjacent tanks cool with a water spray. Stop flow of

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 5000 800 800
General—Produces drowsiness. Simple asphyxiant. Liquid or cold gas may cause frosthite.

Symptoms—Dizziness and drowsiness,

Short Exposure Tolerance--10,000 ppm {1%) for 10 minutes will cause drowsinass.

Exposure Procedures—Hemgve victim to fresh air. If breathing has stopped, give artificial respiration. i the liquid
has spilled onto the skin, points of contact may be frosthitten; handle gently and protect from mechanical
damage. DG NOT RUB. Get medical attention.

REACTIVITY DATA
Stabllity—Stable product,

Compatibility—Material: Non-corrosive to most materials of construction.

Cargo: Group 31 of compatibility chart,

SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shield, protective clothing, Have afl-purpose canister mask avallable. Secure ignition
sources. The spilled fiquid will beil away rapidly, leaving no residue.

If & spill occurs, call the National Response Center, 500-—424-8802.

Remarks:
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iso-BUTYL ACETATE

Synonyms— Acetic acid, iso-butyl ester; Butyl acetate; United Nations Number................o..cccovemneer 1213
Isobtustyl acetate; 2-Methylpropyl acetate; —
2-Methyl-1-propyl acetate; beta-Methylpropyl
sthanoate

Formula~CH,COOCH, CH{CHy )

Appearance-Odor-—-Coloriess liquid; pleasant, fruity odor T s F
Freezing Point......o..oooornveceae —100'C __—14f°F

Specific Gravity—0.87 c .. F
Vapor Pressure 20°C (68°F) . d

Chemical Family—Ester R:r:rv.m Enmn :..u) ()
Vapor Pressure 46°C (115°F) (pain)

Pollution Category—USEPA __ D MO __C Vapor Denslty (Alr = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubllity in Water

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

General—Flashback along vapor trail may occur. May explede if ignited in an enclosed area.

Flask Polnt 'P) ...

Flammable Limity .

Autoignition Temp. (‘'F}

Extinguishing Agents... CCxy, dry chemical, alcohol foam, water fog

Special Fire Procedum Use of dry chemical where it can get into a tank of butyl acetate is not
recommended. Fire mvo wng spills putside of tanks can be extinguished with dry chemical. Water may be
inaflective. Cool adjacent tanks with water spray.

. B8
2 10 15% (approx.}
793

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppsy PEL/TWA (ppm) TLV/TWA (ppm)
112 10 150 150

General~—Vapor itritating lo eyes, nose and throat. Liquid irritating to skin and syes.

Symptoms—Inhalation of vapors will cause headache, irritation of respiratory passages and eyes, dizziness, and
nausea.

Short Exposure Tolerance—200-300 ppm produces some nose and aye imitation upon brief exposure.

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

REACTIVITY DATA
Stability—Genarally stable, however, will slowly decompose on standing to form acetic acid and isobutyl
alcohol.

Compatibility—Material: Softens and dissolved rubber and many plastics.

Carge: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waear rubber gloves, face shield, protective clothing. Have all-purpose canister masks available. Avoid contact
with liquid. Secure ignltion sources. For a gas leak from a faulty tank, kesp concentration of gas below the
explosive mixture range by ventilation.
If  apill occurs, call the Natioaal Response Center, 860—424-8502.
Remarks: * Vapor Pressure: 10 mmHg at 12.8°C,
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n-BUTYL ACETATE

Synouyme— Acetic acid; butyl ester; Butyl acetate; United Nations Number.................c...oonivune. 1123
normal-Butyl acetate; Butyl sthanoate _

CHRIS Codle ... vt iaens
“(is0-, )
Formuls—CHy COOC, H,
Bolling Polnt ................ccoc0nn. . 12r'c
Appearance-Odor—Colortess liquid; pleasant, fruity odor ————
Freezing Point..... __=7rc
Specific Gravity-—0.88

Vapor Pressure 20°C (68°F) (mmHp)
Chemical Family—Ester Reid Vapor Pressure (psis)

Vapor Pressure 46°C (115°F) (puia)..
Pollution Category—USEPA D IMC __C Vapor Deasity (Alr = 1.0)

Applicable Bulk Reg. 45 CFR Subchapter ........ DO Solubllity in Water ...........c.cc.ooceen.

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

General—Velatila, with & low flash point. Flashback along vepor trail may occur. Vapor may sxplode if ignited in
an enclosed space.

Flash Point ('F).. 80

Flammable Limits ... 1.4 to 7.6%

Auntoigaition Temp, ('F) 780

Extinguishing Agents.. COs, dry chemical, alcohol foam, water fog

Special Fire Procedures Use of dry chemical where it can get into a tank of n-butyl acetats is not
recommended. Fires Involvmg spills outside of tanks can be extinguished with dry chermicals. Water may be
inatfactive. Cool exposad tanks with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,12 10 150 150

General—Low level of toxicity, Vapor irritating to eyes, nose and throat. Liguid iritating 1o skin and ayes.

Symptomu—Headache, irritation of respiratory passage and eyes, dizziness, and naussa.

Short Exposure Tolerance—200-300 ppm produces some nose and oye irritation upon brief exposure.

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

REACTIVITY DATA
Stability—Stable, however, will hydrolyze (react with water) on standing %o form acetic acid and n-butyl akcohol,

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

It a spill occurs, call the National Response Center, $00-424-8802.

Remarks;

n



sec-BUTYL ACETATE

Synonyms— Acetic acid, 1-methylpropyl ester; Acetic United Nations Number...........ccooccoonieeernnns 1123
acid, sec-butyt ester; 2-Butanol acetate; e
1-Mathyipropylacatate

Formula—CHyCOOCH(CH, YC:Hs
Appearance-Odor—Coloriess liquid; mild, pleasant odor
Specific Gravity—0.89

Vapor Pressure 20°C (68°F) (mmHg) .

Chemical Family—Ester Reid Vapor Pressure (min)...........

Vapor Pressure 46°C (115°F) (puin)
Pollution Category—USEPA — R 1Mo _D Vapor Density (Alr = LO)...
Applicable Bulk Reg. 46 CFR Subchapter ........ —D Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grasde—D: Combustible liquid
Electrical Group—D

General—Volatile with low flash point, Flashback along vapor trail may occur. Vaper may explode if ignited in an
enclosed area.

Fluln Point (*F) ..o :2:]

A ble Limits . 1.7 10 9.8%

Autoignition Tewmp, ('F) . 750 10 800

Extinguishing Agents COy, dry chemical, aicohol foam, water fog

. Use of dry chemica! where it can get into a tank of butyl acetate is not
recommended. Fires mvoMng spills outside of tanks can be extinguished with dry chemical. Water may be
ineffactive, Cool exposed tanks with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (gpm) TLV/TWA (ppm}
11,2 below 200 200 200

General—Vapor imitating 1o eyes, nose and throat. Liquid kritating to skin and eyes,

Symptoms—Headache, iritation of respiratory passages and eyes, dizziness, and nausea.

Short Exposure Tolersnce—300 ppm

Exposure Procedures—Vapor—ramove victim 1o fresh air; if breathing stops, apply artificial respiration. Skin or
eya conlact—emove contaminated clothing and gently flush affected arsas with water for 15 minutes. Get
medical advice or attention,

REACTIVITY DATA
Stability—Stable, howaver, will hydrolyze (react with water) on standing to form acetic acid and sec-butyl
aleohol,

Compatibility—Material; Softens and dissolves rubber and many plastics.

Cargo: Group 34 of compatibility chart,

e R
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secura ignition sources.

If & splll occurs, call the Nationa) Respouse Center, 300-424-8802.
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Iso-BUTYL ACRYLATE

Symomyms— Acrylic acid, iso-butyl ester; |sobutyl United Nations Number. ........................... —S2&F
acrylate; isobutyl-2-propenoate; 2-Mathyl-1-propyl —_—
acrylate

Formwla—CH,; = CHCOOCH,CH(CHs):

Bolling Polnt ... 137
Appearance-Odor—Colorless liquid; sharp, fragrant edor _

Froezing Poiat..............comeees —=81'C
Specific Gravity—0.88

¥ Pressure 20°C (68°F} (mmH|
Chemical Family—Acrylate R;r:f‘,m Pressure (("w 0

Vapor Pressure 46°C (115'F)
Pollution Category—USEPA MO B Vapor Deasity (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchnpter ........ .. Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrieat Growp—D

General—The main hazard is its very easy polymerization. ignited by heat and open flame. Fire may cause
violent rupture of tank,

Flash Point (°F)....
Flamntable Limits .
Autoignition Temp. ('F)

.. BB
. 1.9 10 8.00%
. 644

Extinguishing Agents... CCq, water fog, dry chemical, foam
Special Fire Procedures . Provide fire fighters with breathing apparatus. Keep tank cool with water
spray.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1.1,1 Unavailable 10 Unavailable

General—Vapor irritating. Avoid skin contact with hiquid.

Symptoms—Slight rednass from skin contact with liquid,

Short Exposure Tolerance—Unavailable.

Exposure Procedures—Skin or eye contact—flush immediately with large quantities of water for at least 15
minutes. If any imitation or injury develops after washing, prompt medical attention should be obtained.
Vapor inhalation-~remove victim to uncontaminated area and obtain prompt medicat attention If any iliness
is observed.

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

Compatibility—Materisl: Compatible with most materials of construction.

Cargo: Group 14 of compatibility char.

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 # spill occurs, call the Nationa) Response Center, 800-424-8802.

Remarks:
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n-BUTYL ACRYLATE

Syaonyms— Acrylic acid, n-butyl ester; United Nations Number.... ..o, . —2088
n-Butyl-2-propenoate; 2-Propenoic acid, butyl ester

CHRIS Code ......c.ooovccnvcrmnrrmrceivennrcsencrss e —BLE
"{iso-, N} BAR
Formula—CH, - CHCOOCH,
Boiling Point......cc.ocooveoern. — 148°C ____300°F
Appearance-Oder—GColorless liquid; sharp, biting, . 'c ___ __'F
ester-like odor. Freezing Point....... ... . =84'C _ _-B3'F
Specific Gravity—0.90 - c ___°F

Vapor Pressure 20°C (68°F) (mmHp)
Reid ¥Yapor Pressure (pain). ............
Vapor Pressure 46°C (115°F) (pain)..
Pollution Category—USEPA ____ MO B _ Vapor Density (Air = 1.0)..
Applicable Bulk Reg. 36 CFR Subchapter ... — Q. Solubility in Water .........

Chemical Family—Acrylate

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Group—0

General—The main hazard is its very easy polymerization. Ignited by heat and cpen flame. Fire may cause
viclent rupture of tank.

Flash Point CFY.................... 120

Flammable Limits ... 1510 99%

Autolgnition Temp, 'F) ... ... 567

Extinguishing Agents . Carbon digxide, dry chemical, alcohol foam, water spray.

Special Fire Procedures ... Provide tire fighters with breathing apparatus. Keep tank cool with water
spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
11,1 Unavailabla 10 10

Generul—Vapor and liquid are irritating.

Symptoms—Eye irrtation. watering of eyes and salvation when inhaled.

Shert Exposure Tolerance—LUnavailable.

Exposure Procedures—Skin contact should be washed thoroughly with soap and water. In ¢ase of eye contact,
flush with water for 15 minutes. Get medical attention or advice.

REACTIVITY DATA
Stability—Polymarizes readily on heating. Must be inhibited.

Compatibility—Material: Compatible with steef, stainless steel or aluminum.

Carga: Group 14 of 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 a apill occurs, call the National Response Center, 800-424-8802.

Remarks:
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iso-BUTYL ALCOHOL

Synonyms— Alcohol C-4; Fermentation butyl alcohcl; United Nations Number...................coooceerr.. 1292
1-Hydroxymethylpropane; IBA; Isobutanol; Isobutyl -
alcohol; Isopropylcarbinal; 2-Methyl-1-propanol

CHRIS Code....._..
Formuls—(CH,);CHCH,OH

Bolling Point ........................ ——107°C ___ 225°F
Appearsnce-Odor—Colorless liquid; sweet odor - -

Freezing Paint....................... —=108°C _ —162°
Specitic Grarity—0.81 at 15°C —_—

Vapor Pressure 20°C (68'F) (mmHg) .

Reid Vapor Pressure (psia)...........
Vapor Pressure 46°C {115°F) (psia)
Pollution Category—USEPA MO __ Il Vapor Density (Air = 10). .........

Applicable Bulk Reg. 46 CFR Subchapter ... D Solubility in Water ........................ —Moderate

Chemical Family—Alcohot

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

General—Ignited by heat or open flame. Flashback along vapor trail may occur. Vapor may explode if ignited in
an enclosed area.

. 100

1.7 10 10.8% at 212°F

426

. €Oy, dry chemical, alcohol foam, water fog
. Water may be ineffective.

Flash Point CF) ...
Flammable Limits......
Autoignition Temp. (°F)
Extinguishing Agents.
Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,01 Unavaitable 50 50
Creneral—Not highly 1oxic. Eye contact shouid be prevented, and prolonged or repeated exposure to the vapors
shouid be avoided. Prolonged or repeated skin contact may cause defatting of the skin and may produce
dermatitis from dady contact.
Symptoms-—Headache angd dizziness.

Short Exposure Tolerance-=150 ppm

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

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Compatible with plain steel. Water-free isobutanol reacts with aluminum at
temperaturées above 420°F.

Cargo: Group 20 of compatibility chart. See also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, tace shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secure ignition sources.

If a spil) occurs, call the National Response Center, 800-424-8802,

Remarks: + Unavailable
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n-BUTYL ALCOHOL

Synonyms— Alcohol C-4; Butanol; 1-Butanol; n-Butanal; United Nations Number......................ccecne... 1120
Butyl alcohol; Butyric alcohol; 1-Hydroxybutane;
NBA; Propyl carbinol; n-Propyl carbinol

CHRIS Code ......o.oooooovevevvevee s esseesenee _BAN
Formula—CHs (CHz), OH
Boiting Point _........ccoeoooerrrn... . J17°C _ 243°F
Appenrance-Odor—Colorlass liquid; pungent alcohot ' _
odor Freezing Podnt..........ccoooo.... __—84'C __—120'F
Specific Gravity—0.61 - —

Vapor Pressure 20°C (63°F) (mmHpg).

Chemical Family—Alcohot Reid Vapor Pressure (psla)...............
Vapor Pressure 46°C (115°F) (pain).
Pollution Category—USEPA D 1m0 1l Vapor Density (Alr = 1,0)

Applicable Bulk Reg. 46 CFR Subchapter ........ I » Solubility in Water

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

General—Ignitad by heat, sparks, or open flame. Flashback along vapor trail may occur. Vapor may axplode ff
ignited in an enclosed area.

Flash Point ("F)....
Flammable Limits ..
Autoignition Temp. ('F)
Extinguishing Agents.. ..
Special Fire Procedures

. 103
1.4 10 11.2%
690
... Dry chemical, CO,, foam, water fog
. Water and alcohol foam may be ineffective on fire.

HEALTH HAZARD DATA
Hesith Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm}
11,2 25 50/8kin 50/Skin
General—Causes significant injury 1o the surface of the eye. Repeated skin contact may have a defatting action
on the skin and may produce dermatitis from daily contact. Avoid prelonged and repeated breathing of
vapors.
Symptoms—Headache, dizziness and respiratory irritation.

Short Exposure Tolerance—150 ppm

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

REACTIVITY DATA
Stability--Stabie.

Compntibility—Material: Recommand carbon steel tanks, valves, and piping. Water-free n-butanol reacts with
aluminum at temperatures above 120°F.

Cargo: Group 20 of compatibility chart. See also Appendix |l.=Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shield, protective clothing. Have all-purpose canister mask avallable, Avoid contact
with liquid. Secure ignition sources.

It a splll occurs, call the National Response Center, 800-424-8802,

Remarks:
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sec-BUTYL ALCOHOL

Synomyms— Alcohol C-4; 2-Butanol; sec-Butanol; United Nations Nusaber. ... ~1120
Butylene hydrate; Ethyl methyl carbinol; —
2-Hydroxybutane; Mathyl ethyl carbinol; SBA

CHRIS CO8 .....r.....ovoremenenecisrisrasnne eneess oo _BAS
Formuis=—=CH:CH;CHOMCH,

Boiling Polnt .........coovcrnecene — . 26°C
Appearance-Odor—Colorless lquid; strong, pleasant

odor Freezing Point....................... — —1987C

Specific Grarity—0.81 —_—

¥apor Presaure 20°C (68°F) (mmHg)
Chemical Family—Alcohol s:::ln Vapor Presiure (pala)..............

Vapor Presaure 46'C (115°F) (paia)
Pollution Category—USEPA .. IMO __lll Vapor Density (Air = L0)
Applicable Bulk Reg. 46 CFR Subchapter ....... R . Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Growp—D

General--Dangercus when exposed to haat or flame.. Flashback along vapor trail may ccowr, Vapor may
axplode if ignited in an enclosed area.

Flash Point (°F) 74
Flammable Limits . 1.7 t¢ 9.8% at 212°F.
Autoignition Temp. ('F) . 763

Extinguishing Agents.....
Specisl Fire Procedures

... GOy, dry chemical, alcohot foam, water fog
. Water may be ineffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm}
1,01 Unavailable 100 100

General—Avcid inhalation of high vapor concentrations. Prolenged or repeated skin contact may cause defatting
of the skin and may produce dermatiis from daily contact.

Symptoms—Headache and dizziness.

Short Exposure Tolerance— 150 ppm for 30 minutes.

Exposure Procedures—Vapor—ramove victim to fresh air. Give artificial respiration if breathing stops. Skin or eye
contact—emove contaminated clothing and gently flush affected areas with water for 15 min. Get medical
help.

REACTIVITY DATA
Stability—Stabie,

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 20 of compatibility chart. See also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Woear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secure ignition sources.

If a spill occurs, call the National Response Center, 300-424-8802.

Remarks: * Vapor Prassure: 31 mmHg at 32°C.
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tert-BUTYL ALCOHOL

Synonyms~ Alcohol C-4; tert-Butanol; United Nations Number..
2-Methyl-2-propancl; TBA; Trimethyl carbinol

CHRIS Code oo oo, DAL
Formula-—{CH;):COH
Boiling Point...............c.o.. —_83°C ____ 181°F
Appearance-Odor—Golorless liquid or crystaliine solid; N v R —
pungent, camphor-like odor Freezing Point ... ____ 26C __ 78'F
Specific Gravity—0.78 at 26°C (a liquid) - .Cc _____°F
Vapor Pressure 20°C (68°F) (mmHg)......... 306
Chemical Fumily—Alcohol Reid Vapor Pressure (pais). .. .. e —18

Vapor Pressure 46°C (115°F) (pai!
Pollution Category—USEPA . IMO __Ul__ Vapor Density (Alr = LO).........
Applicable Bulk Reg. 46 CFR Subchapter ........ D Solubility in Water .........................

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable hquid
Electrical Group—D

General—Dangerous when exposed to heat or flame. Flashback along vapor trail may occur. Vapor may
explode if ignited in an enclosed area

Flash Point i'F) ... ... ... .. 52 {cc) (tert-Buty! alcohol is solid at 52°F)
Flammable Limits.. . .. .. ... ... 24110 80%

Autoignition Temp, °'F) ... B@z

Extinguishing Agents... . €O, dry chamical, alcohol foarm, water fog

Special Fire Procedures .. ... Water may be inetfeclive on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odur Thresho!d (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
10,1 Unavailable 100 100

General—Avoid breathm Fagh vapor concentrations. Prolongea or repeated skin contact may cause defatting of
the skin and may produce dermatitis from daily contact.

Sympioms—Haadache and dizziness.

Short Exposure Tolerance--Lnavailable

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

REACTIVITY DATA
Stability—Stable.

Compatibility —Material: Usual maierials of construction are suitable.

Carge: Group 20 of compatibility chart. Sea also Appendix |—Exceptions to the Chart.

SPILL OR LEAK FROCEDURE

Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available Avoid contact
with lisud Becure ignition sournes.

If & spill occurs, call the National Response Center, 800—424-8802,

Remarks:
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iso-BUTYLAMINE

Synouyms— 1-Amino-2-Methylpropane; [sobutylamine; United Nations Number....
mono-lschutylamine, 2-Methylpropylamine —

L £ 11 13 0 1AM
“all isomers” BTY
Formuls—(CHy)s CHCH;NH,
Boidling Polnt .................iccooeres —86'C __ I51'F
Appesrance-Odor—Coloriess liguid with ammaonia-like —_'C __F
odor. Freezing Point........................ —=8'C _ _—123°F
Specific Gravity—0.73 Cc .. °F
Vapor Pressure 20°C (65°F) (mmHg) .. 218
Cherstical Pamily—Alkyl amine R:ip:r Vapor Pressure (paia)........... v 24
Vapor Pressure 46'C (115'F) (puin). il
Pollution Category—USEPA & IMO G Vapor Dengity (Ale = L0)... _25

Applicable Bulk Req. 46 CFR Subchapter ........ -9 Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade-C: Flammable fiquid
Electrical Group—D -

General—Toxic oxides of nitrogen may be formed in fire. Flammabie, high fire risk. Flashback along vapor tradl
may occur. Vaper may explode i ignited in an enclosed arsa.

.. Dry chemical, alcohol foem or carbon dioxide.
.. Water may be ineffective, but should be used to keep containers cool.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppes) PEL/TWA (ppm) TLV/TWA (ppm)
2,30 Unevailable 5/Skin® 5/Skin®

General--Moderately toxic, aye, skin end respiratory irritant.
Symptoms-—~Loss of consciousness may occur. If teken internally, convulsions may also ococur.
Short Exposure Tolerance—10-15 ppm is highly irritating.

Exposure Procedures—Remove clothing and shoes. Flush affected areas with planty of water. If in ayes flush
ayes thoroughly with water. If taken internally, and victim is conacious, have him drink water. If victim is
uncanscious, do nothing except keep him wam. Call a doctor.

REACTIVITY DATA
Stabllity—Stable. Keep separated from heat and oxidants,

Compatibility—Materia): Store in carbon steel, aluminum, stainless steal for purity. Copper and its alloys should
NOT be usad.

Cargo: Group 7 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear butyl rubber gloves, protective clothing and self-contained breathing apparatus, Avokd contact with
liquid. Secure Ignition sources. Cover spills with sodium bigulfate and spray with large amounts of water,

llal'ilimnull&:Naﬂn-lRu-poue&nm,m-‘m
Remarks: " PEL and TLV based upon n-Butylamine.
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n-BUTYLAMINE

Sysosyms— 1-Aminobutane; 1-Butanamine; Butylamine; United B Number. 1125
Mono-n-butylamine; Norvalamine —

“alt isomers™ _ BTY

Formula—CH CHCH;CH NH,

Appearance-Odor-—Coloriess fiquid with a pungent,
ammonia-like odor
Specific Gravlty—0.74

Chemical Family—Alkyl amine

Pollution Category—USEPA __C MO __C
Applicable Bulk Reg. 46 CFR Subchapter ....... —

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable hquid
Electrical Group—D

General—Toxic oxides of nitrogen may ba formed in fire. Flammable, dangerous fire risk. Flashback along vapor
trail may occur. Vapor may explode if ignited in an enclosed area.

Flash Point (°F) ... 10
Flammable Limits 1.7 to 8.8%
Autoignition Temp. {"F) . 594

Extinguishing Agents.. Confined-dry powder, CO,. Open-water, polar solvent foam.
Specinl Fire Procedures . . Keap tanks cool ith water spray. Provide fire fighters with protective clothing
and sel-contained braalhlng apparatua against toxic furnes.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppw) TLV/TWA (ppm)
4,4, 4 1to2 5/8kin 5/5kin
General—Poisonous if inhaled or if skin is exposaed to the vapor. hritation of eyes and respiratory tract, severs
damage after contact of short to moderate perods.

Symptoms—Severe damage 10 skin or eyes by liquid, iritation of upper raspiratory tract and eyes, mikl
headaches and flushing of skin of face, cumulative effects have not been cbserved.

Short Exposure Tolerance—Ten ta 15 ppm is highly irritating during short exposure; 3100 ppm kiiled 3 out of 3
rats in 50 min.; whereas rats survived a single 4-hour exposure of 2000 ppm. Hazards unknown for humans.

Exposure Procedures—Flush skin or eyes immediately with large amounts of water for approximately 15 mimutes.
Remove all contaminated clothing and flush 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, but readily combines with acids, aldehydes, chicrohydrins, and organic sulfur compounds.

Compatibility—Material: Store in carbon steel containers or aluminum or stainless steel for purity. Copper and
its alloys should not be used.

Cargo: Group 7 of compatibility chart,

SPILL OR LEAK PROCEDURE

Wear butyl rubber gioves, protective clothing, self-contained breathing apparatus. Avoid contact with liquid.
Secure ignition sources. Cover spill with sodium bisulfate. Spray with large amounts of water. Burn in open pit
after dissolving in waste alcohals or in an incinerator with afterburners and scrubber,

If  spill oceurs, call the National Rasponse Center, 8004248302,




sec-BUTYLAMINE

Symonyms— 2-Aminobutana; 2-Butanamine; 1-Methyl United Nations Numt i
propylamine
CHRIS Code
“all lsomors

Formula—CH.CH(NH; Y Hs

Boiling Polat....................... —8c
Appearsace-Odor—Coloriess liquid; ammonia-like odor. P,

Freexing Polat................... 104°C
Specific Gravity—0.73

Vapor Premure 20°C (68'F) (mmHyg)
Chemical Family—Alkyl amines Reid Vapor Pressure (puis).....

¥ Pressure 46°C {llS'P)
Pollution Category—USEPA ...C MO _C vz:nmwrﬂm b

Applicsble Bulk Reg. 46 CFR Subchapter ........ —Q_ Solwbility in Water ..............coovnenre

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable Nauid
Edsctrical Growp—D

General~Toxic oxides of nitrogen may be formed in fire. Flammable, dangerous fire risk. Flashback along vapor
frall may occur. Vapor may explode if ignited in an enclosed area.

15

Unavailable

712

Confined-dry powder, COy. Open-polar sotvent foam, water.

e K08P tanks cool with water spray. Provide fire fighters with protective clothing
anrd seif-contained brutmng apparaius.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Tareshold (ppmn) PEL/TWA (ppma) TLV/TWA (ppm)
3,23 Unavailable 5/Skin* 5/Skin*

Genaral —Moderataly toxic,

Symptoms—Coughing, irritation of eyes and mucous membranes, radnass or irritation of skin.

Short Exposure Tolerance—Unavailable

Exposure Procedwes—Flush skin and eyes immediately with larga amounts of water for 15 minutes. In case of
eys contact, inhalation of high concentrations, or ingestion, victim should be placed under physician’s care.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Carbon steel.

Curgo: Group 7 of compatibiity chart.

SPILL OR LEAK PROCEDURE

rubbor boots, gloves, protective clothing, self-contained breathing apparatus. Avold contact with
md.Soweigniﬁonm Cover with sodium bisulfats and wash with plenty of water—or dissoive in waste
aloohols and burn. Bum in open pit o In an incinerator with after bumers and scrubber.

If & spill occurs, call the National Respoass Canter, 500-424-5802.

Remarks: * PEL and TLV basad upon n-Butylamine.
1 Unassigned
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tert-BUTYLAMINE

Synonyms— 2-Aminoisobutana; United Nations Nember..........ccoccorimis et
2.Aming-2-methylpropane; Dirmethyl ethylamine;
1,1-Dimethylethylaming; 2-Methyl-2-propanaming;
Trimethylaminomethane

"gll isomers" BTY

Formula—{CH;}; GNH; N

Boiltng Point ......c.coovonvnon. ——48°C ___ 113°F
Appearance-Odor—Water white liquid; ammoniacal odor _C .._.__.F

Freezing Polnt.................cc..... —e=B7°C —Qﬂf
Specific Gravity—0 70 - ____°F

) ) ) Vapor Pressure 20°C (68°F) (mmHp) ........ —340

Chemical Family—Alkyl amine Reid Vapor Pressure (psia). i

Vapor Pressure 46°C (115F) (pain
Pollution Casegory—USEPA __C  IMO _C Vapor Density (Alr = 1.0),
Applicable Bulk Reg. 46 CFR Subchapter ... —Q Solubility in Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—B: Flammable liquig
Electrical Group—0D

General—7oxic oxides of nitrogen may form in fire, Vapors form explasive mixtures with air. Flaghback along
vapor trail may occur. Vapor may explode if ignited in an enclosed area,

Flash Point "F).................... .. about 50
Flammable Limits ... ... ... 1.7108.0%
Autoignition Temp, {'F) ... . 812

Extinguishing Agetds. ... . Dry chemical, alcohol foam or CO,
Special Fire Procedures ... Keep tanks cool with water spray. Provide fire fighters with protective clothing
and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
2,23 Unavailable 5/8kin* 5/8kin®
General—Causes irreversible damage to eye tissue. Moderately toxic by oral intake. rritating to eyes, skin,
lungs. Not absorbed through skin.

Symptoms—Red or irritated eyes or skin, coughing, irritation of mucous meambrane, nausea.

Short Exposure Tolerance——Animal tast for liquid aye irritation produced destruction of corneal tissue with 2-3
min. Vapor inhalation for 5 minutes was fatal to test animals.

Exposure Procedures—Flush skin and eyes immediately with large amounts of water for 15 minutes. Remove all
contaminated clothing and flush 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.

Compatibility—Material: Doesn't react with steef, wood, cloth; softans nubbar and paint,

Cargo: Group 7 of compatibility chart.

——————— ]
SPILL OR LEAK PROCEDURE
Wear butyl rubber protective clothing, sel-contained breathing apparatus, Avoid contact with liquid. Secure
ignition sources. Cover with sodium bisulfate and wash with plenty of water. Do not flush spill into confined
spaces where flammable vapors can accumulate. Burn in an open pit or an incinerator with afterburners and
scrubber.

If a spill occurs, call the National Response Center, S800-424-8802,

Remarks: * PEL and TLY based upon n-Butylamine,
¥ Unassigned
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BUTYL BENZYL PHTHALATE

Synonyms— BBP; Benzyl n-butyl phthalate; Phthafic United Natlons Number...........ccooooociecuinnnns —_—t
acid, banzyl butyl ether; Santicizer 180 _

CHRIS Code ... —BPH
Formula—C,HeCOOCeH,.COOCH CaHs, 0f CisH204

Boiling Poist .........c.....ccones —379°C ___ go@'F
Appearance-Odor—Colorless, vily liquid; slight, W ____°F

characteristic odor. Freezing Point..................... — =238'C ___—31'F

Specific Gravity—1.12 C o F

Yapor Pressure X°C (68°F) (mmHg) .. i
Ohesiical Funily—Ester Red Vapor Pressure (psis)..... ©

Vapor Pressure 46°C (115°F) (i),
Pollution Category—USEPA B MO A Vapor Density (Air = 1,0)
Applicable Bulk Reg. 46 CFR Sobchapter ... D, Q Solubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible $iquid
Electrical Group—D

General—Fire hazard slight when exposed to heat or flame. Carbon monoxide, carbon dioxide, and water
produced by combustion.

Flash Point ('F) %0
Flammable Limits .. . LEL=0.26% (calculated) UEL—Unavailable
Autoignition Temp. . Unavailable

Extinguishimg Agests....
Special Fire Procedures

. Confined-—CO,, dry chemical. Open—water, foam,
Water or foam may cause extensive frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (gpm)
1,1, 0 Unavailable Unavailable Unavailable

General—No apparent hazards—bow toxicity.

Symptoms—Low toxicity.

Short Exposure Tolerance—Will not cause irritation to skin.

Exposure Procedwres—Skin contact—wash atfected areas with water. Vapor inhalation—remave victim to fresh
air. Call a doctor.

REACTIVITY DATA
Stabillty—Stable at moderate temperatures; no spontaneous decompaesition. Can react with oxidizing materials.

Compatibility—Material: Destructive to rubber and paint. No effects on steel, wood, or cloth. Recommeand
containers of steal,

Cargoe: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield. Confine and absorb on suitable material such as sawdust, clay, or filtercel.
May be incinerated.

If & spill ocemrs, call the National Response Center, 800-424-83802,

Remarks: * Vapor Prassure: 0.16 mmHg at 150'C.
1 Unassignad
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BUTYLENE

Synenyma— Butene; 1.Butens; alpha-Butylene; United Nations Number............ ...ccccoccounenne e [°] -
Ethylethylene _—
CHRIS Code......c.ooorrermemanenns eeencnnensenscesenneon —_BIN
Formula—CH; = CHCH,CH,
Bobling Poiut ........cocovviveennn.e. — -E8C ___ __Z2I'F
App Odor—Colorless gas; tish odor —__C 'F
Freezing Point..................... ——186'C __ —302'F
Specific Cravity—0.60 at 20°C (a Hquid) — —r—

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Clefin Reid Vapor Pressure (|

Vapor Pressure 46°C (115°F) (psla)..
Pollution Category—USEPA IMO __Qag Vapor Density (Air = 1,0).
Applicable Butk Reg. 46 CFR Subchapter ........ RO Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Electrical Group—D

Genersl—Unless the flow of gas can be stopped, extinguishing a butene fire will permit accumulation of an
explosive concentration of vapor, and subsequent explosion of re-flash.

Flash Point 'F).......
Flammable Limits .
Autoignition Temp, (‘F).
Extinguishing Agents...
Special Fire Procedures ..

. 110 {cc)
. 16109.3%
. 723
Stop flow of gas; CCs, dry chemical, water fog.
. Keep burning tank and adjacent tanks cool with @ water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Unavailable Unavailable Unavailable
General—May produce anesthetic effects on exposure to high vapor concentrations. Contact with liquid may
preduce a frostbite.

Symptoms—Breathing high concentrations of gas for some time may cause dizziness. Contact with liquid may
cause skin and eye injury similar to frostbite.
Short Exposure Tolerance—Unavailable

Exposure Procedures—ABemove 1o fresh air. [f breathing has stopped, give artificial respiration. If the liquid has
spilled onto the skin, points of contact may be frosthitten; handle gently and protect from mechanical
damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Stable. Can react with oxidizing materials.

Compatibility—Material: Noncorrosive to most materials of congtruction.

Cargo: Group 30 of compatibility chart.

e
SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shiald, protective clothing. Have all-purpose canister mask available. Secure ignition
sources. The spilled liquid will boil away rapidly, leaving no residue.

If a opill occurs, call the Natlonal Responge Center, 800-424-8802,

Remarks:



BUTYLENE MIXTURES*

Synonyme— No common synonyms, United Nations Number..

CHRIS Co8e......o.conineorentirmesseeeesseersescoreeens
Formula—C H,

Boiling Point
Appesrance-Odor—Gas with gasoline-like odor,

Freezing Point

Specific Gravity—Unavaitable

Vapor Pressure 20°C (63'F) (mmHp
Chemical Family—Oiafing Reid Vapor Pressure (psia).............

paia)

Vapor Pressure 46°C (115°F) {psin)

Pollution Category—USEPA IMO _gas Vapor Density (Air = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solwbility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Liquefied Flammable Gas (LFG)
Electrical Group—Unassigned

General—Unless the flow of gas can be stopped, extinguishing a fire will permit the accumulation of an
explosive concentration of vapor, and subsequent explosion or re-flagh.
—24 app t
. 1010 10,0% (appfox)
615 to 725 (approx.)
Stop flow of gas; CO,, dry chemical, water spray
Use water to cool containers in order to reduce possibility of rupturing tank.
Try to seal the gas Iaak Use water spray to knock down water vapors. Flash back along vapor trail may

ocCur.
HEALTH HAZARD DATA
Health Huxard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,4,0 Unavaitabte Unavailable Unavailable

General—Essentially non-toxic at low concentrations, At higher concentrations, it can act as an anesthetic.

Symptoms—Causes dizziness and difficult breathing. Liquid will cause frostbite.

Short Exposure Tolerance~Unavailable

Exposure Procedures—Remove victim to tresh air. H breathing has stopped, administer artificial respiration, If
breathing is difficult, give oxygen. If the liquid has spilled onto the skin, points of contact may be frostbitien;
handle gently and protect from mechanical damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stabllity—Will react with acids and alkyl halides.

Compatibility—Materisl: Usual materials of construction ara suitable.

Carge: Group 30 of compatibility chart.

]
SPILL OR LEAK PROCEDURE
Wear rubber gloves, face shieki and protective clothing. Have all purpose canister mask avaitable. Keep
concentration of leaking gas below explosive mixture range by ventilation, Secure ignition sources. Do not fiush
spill into confined spaces where flammable vapors can accumulate.

lfll;iﬂomuuﬂ&eNlﬁoulRmCmm,mz.

Remarky; * Some data are undeterminable because this category considers mixture of butylenes.
1 Unassigned
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1,3-BUTYLENE GLYCOL

Synonyma— Butane-1,3-dicl; 1,3-Butanediol; United Nations Number i

beta-Butyleneglycol; 1,3-Dihydroxybutane;
Methyltrimethylene glycol

Formula—CH,OHCH,CH(OM}CH,
Bolling Polnt ............occovevmune 207

Appesvance-Odor—Practically colorless; odorless liquid. —_—
Freezing Paint..................... - 23

Specific Gravity—1.01
. Vapor Presaure 20°C (68°F) (mmHg) .
Chemical Family—Glycol Reid Vapor Pressure (pain).............
Vapor Pressure 46°C (115°F) (pain)

Pollution Category—USEPA _____ IMO __ D Vapor Density (Alr = LO)
Applicable Bulk Rea. 46 CFR Subchapter ....... D Solubility In Water

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

General—Slight fire hazard when exposed to heat or flame.

. 260

Flash Point (*F) .
. Unavailable

Flammabte Limits
Autoignition Temp, ("F)
Extinguishing Agents.
Speclal Fire Procedures

- Water, carbon dioxide or dry chemical, aicohol foam.
. Cool exposed tanks with water,

HEALTH HAZARD DATA
Health Hazard Ratings QOdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 Unavailabte Unavailable Unavallable

General—Not considered toxic under ordinary conditions of handling.

Symptoms-~Unavailable

Short Exposure Tolerance—Unavaitable

Exposure Procedures—Vapor—remove victim to fresh air. Skin or eye contact—gently tiush contaminated areas
with water for 15 minutes.

REACTIVITY DATA

Stability—Stable. Can react with oxidizing materials.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 20 of compatibility chart. See also Appendix [—Exceptions to the Chart,

SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

1f a spill occurs, call the National Response Center, S00-424-8802,

Remarks: 1 Unassigried




1,2-BUTYLENE OXIDE

Sywonyms— 1,2.Butylene oxide, stabikzed; United Natlona Number...........ccooovcveerecreccnn. 3022
alpha-Butylene oxida; 1,2-Epoxybutane PR

CHRIS Coe.......concovccrvcnscreorsnnesronsese s —BI@
Formula—H,COCHCH,CH,
Bolling Poitt..ccccoooooeenevnnrnv. — 03°C ___ 148°F
Appearance-Odor—Colorless liquid; sharp, pungant odor ‘C___ F
Freezing Point...................... —.=00"C ____-~58'F
Specific Gravity—0.83 t _____F
) Vapor Pressure 20°C (68'F) (mmHp).......... 00
Chemical Family—Alkylena oxide Reid Vapor Pressure (psia)... .

Vapor Pressure 46°C (115°F) {paia)
Pollution Category—USEPA ™Mo __C Vapor Density (Air = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ... . Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—B

General—Very flammable and vapors ara highly flammable, even explosive. Fire or contarnination may cause
violent rupture of tanks. Flashback along vapor trail may ocour.

Flask Point ("P) ..., . less than —20

1.510 25.1%

859

Confined-~CO,. Open—Water, foam.

.. Cool tanks with water spray. Use water spray to “"knock down” vapor.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm} TLV/TWA (ppm)}
Not Listed Unavailable Unavaitable 400°
General—Iimritation of eyes and respiratory iract. Overexposure will cause serious injury. Contact with eyes will
cause bum. Contact with uncoverad skin produces frostbite. ingestion will cause serious iliness or desth.

Symptoms—Coughing, watering eyes, sicknass of stomach, frostbitten skin,

Short Exposure Talerance—Prolonged contact with skin causes frosthite burn.

Eaxposare Procedures—Vepor—remova victim to fresh air; if breathing has stopped, use oxygen inhalation. If
ingested, make victim vomit, at least 2-3 times, and then give victim a tablaspoon of Epsom salt in glass of
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
Stability— Thermodynamically unstable; decomposition is rapid. Polymerization will cocur in presence of acids,
bases, and certain salts.

Compatibility—Material: Mild steel or stainiess steel is unaffected. Storage tanks and other equipment should
be absolutely dry and free from air, ammonia, acetylene, hydrogen sulfide, rust, and other contarninants.

Cargn: Group 16 of compatibility chart.

SPILL OR LEAK PROCEDURE

Evacuate ares, wear raspiratory proteciive devices as well as impervious clothing [boots, gloves, elc.). Use
large amounts of water to dilute to 8t least 22 parts HyO to 1 part of oxide. Leaking containers should be
immersed into large amounts of water if possible. Secure ignition sources.

I a upill occurs, call the National Response Center, 800—424-8502.

Remarks: Use an inart gas 1o 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

Synomyms 1-Butoxy butane; Butyl ether; Dibutyl ether; United Nations Number....................ccon...r 149
Di-n-bwtyl ether; n-Dibutyl ether; Dibutyl ethers; ——
Dibutyt oxide; 1,1'-Oxybis{butanse)]

CHRIS Cote . ....cccocooeo oo wmlDBE

Formula—{C,Hs).O -
Boiling Point............ccco.......... - 142°C ___ 288'F
Appearance-Odor—Colorless liquid; mild, plaasant, —_C ____F
ether-like odor Freezing Point. ... = 9FC ___140°F

Specific Gravity—0.767

Vapor Pressure 20°C (6¢'F) (mmHp) ..

Chemicai Family—Ethers Reid Vapor Pressure (peia)............
Vapor Pressure 46°C (115°F) (paia)..

Pollution Category—-USEPA . MO _.C. Vapor Density (Air = LO)..........

Applicable Bulk Reg. 46 CFR Sabchapter ... . Q Sotubility in Water ..............ccc..0n

FIRE & EXPLOSION HAZARD DATA
Geade—D: Combustible liquid
Electrical Group—C

General—Flammatle, iritating vapors are produced. Flashback along vapor trail may occur. Vapor may explode
if ignited in an enclosed area. Ground all equipment and personnel!

Flash Point 'F)..... .92

Flammable Limits . 151t 78%

Autoignition Temp. {'F) .. 382

Extinguishing Agents .. Dey chemical, alcohol foam, CO:

Special Fire Procedures .. . Containers may explode in fire. Water may be inaffective. Cool exposed

containers with waier Sacure ignition sources. Wear gogples of face shisld, rubber gloves.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
Unavailable Unavailable Unavail able Unavaitable

General—Vapor writating 10 eyes, nose, and throat. Liquid irritating to skin and eyes.

Symptoms—Inhalalion causes irritation of nose and throat. Liquid irritates eyes and irritates skin or prolonged
contact

Short Exposure Tolerance—Data not avaitable.

Exposure Procedures—Ramove to fresh air, administer artificial respiration or oxygen as necessary. Remove
contaminated clothing. Flush areas with large amounts of water. If conscious, induce vomiting. Get medical
attention. SPEED IS5 OF PRIMARY IMPORTANCE.

REACTIVITY DATA
Stability—Stable. However, whan anhydrous {dry), tends to form explosive peroxides in air.

Compatibility—Material: jron, aluminum, stainless stesl, tin, polyethylens, porcelain, glass and enamel are
suitable for containers.

Cargo: Giroup 41 of compatibility chart.

SPILL OR LEAK PROCEDURE

Mechanically contain material and remove. Stay upwind. Wasr face shield and rubber gloves, protective
clothing. Beware of flashback along vapor trail. Secure ignition sources. Ground all equipment and psrsonneil

If u spill occurs, call the National Response Center, 800-424-8802.

Remarks: 1 Unavailable
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BUTYL METHACRYLATE

Synonyws— Butyt 2-methacrytate; n-8utyl methacrylate; United Nations Numk
n-Butyl alpha-methacrylate; Butyl 2227
2.methyi-2-propencate; Methacrykic acid, butyl ester -

Formula—CH, = G{CH,)GCOOGH

Apprarance-Odor—Claar, coloriess liquid with a typicat
acrylate odor
Specific Gravity—0.88

Chemleal Family—Acrylate (manonwer)

Pollution Category—USEPA ™o __ D
Apgplicable Bulk Reg. 46 CFR Subchapter ........ R o

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

Genernl—Heat will increase generation of toxic fumes.

Flash Point ("F) ... . 105

Flamutable Limits . 2 1o 8% (estimated)

Autoignition Temp. (‘F) 562

Extinguishing Ageats Carbon dioxide, dry chemical or foam

Use water spray to cool fire exposed tanks.

HEALTH HAZARD DATA
Health Haxard Ratings Odor Threshold (ppan} PEL/TWA (ppm} TLV/TWA (ppm)
1,1,2 less than 50 Unavailable Unavallable
General—Mild skin imitant. Can be absorbed through skin and lungs. Ingestion may ¢ause sefious permanent
damage or death.

Symp Siin—mild imitation and reddening of skin. Inhalatisn—irritation of mucous membranes and
respiratory tract.
Short Exposure Tolersace—1100 ppm for one hour.

Procedurss—Skin—wash atfected areas with planty of water. Eyas—wash with cool water for 15
minutes. Inhalation—ramave victm to fresh air. Administer artificial respiration if necessary, and then
oxygen. In all cases call a doctor,

REACTIVITY DATA
Stability—Butyl methacrylate is relatively stable if properly Inhibited. Exposure to oxidizers will initiate
polymerization.

Compatibility-Materisl: Stainless siesl is acceptable.

Cargo: Group 14 of compatiblity chart,

A
SPILL OR LEAK PROCEDURE

Wear ruober gloves, face shield, protective clothing. Have all-purpose carister mask available. Securs all
ignition sources. Claan up liquid with paper towels and burn under hood.

If u spill occurs, call the National Response Ceuter, 8004243802,
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is0-BUTYRALDEHYDE

Synonymg— is0-Butyl aldehyde; Isobutanal; United Nations Number.................ooonne 2045
Isobutylaldehyde; Isobutyraldehyde; Isobutyric
aldehyde; 2-Methylpropanal

Formula—{CH;):CHCHO

Appesrance-Odor—Coloriess liquid; pungent odor

Specific Gravity—0.79

Vapor Pressure 20°C (68°F) (mmHg) .

Chemical Family—Aldehyde Reid Vapor Pressure (pals).............

Vapor Pressure 46°C (115'F) (paia)
Pollution Category—USEPA . IMO _C Vapor Density (Air = 1.0)...
Applicable Bulk Reg, 46 CFR Subchapter ........ JR o Solubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Geade—C: Flammable liquid
Electrical Growp—C

General—Fires are difficult to control bacause of the ease with which the vapors reignite. These vapors are
readily ignited by static sparks of relatively low energy. Flashback along vapor treil may occur, Vapor may
explode i ignited in an enclosed area.

Flash Poiot (‘F)...... e — 40

Plammable Limits . 1.6t 106%

Autoignition Temp, ('F) . 433

Extinguishing Agents CQy, dry chemical, water fog, alcohol foamn.

Special Fire Procedures ... Keep tanks adjacent to fire cool with a water spray. Wear oye protection and

self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threahold (ppm} PEL/TWA (ppm) TLV/TWA {ppm)
2,1, 2 0.047 Unavailable Unavailable

General—Initaton and burns of the skin and eyes follow contact of short duration.

Symptoms—Coughing, watenng of eyes, and burning sensation in throat and nose. Drowsiness, incoordination,
headache.

Short Exposure Tolerance—Animal experiments have shown that large doses produce depression of tha gentral
nervous system and anesthesia.

Exposure Procedures-—Yapor—remave victim to fresh air; if breathing stops, apply artificial respiration. Oxygen,
when administared by trained parsonnel, is helpiul. Skin or eye contact—remove contaminated clothing and
gently flush atected areas with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—Undargoes rapid oxidation to butyric acid in air.

Compatibility—Material: Mild steel is unsatistactory because of corrosive action of butyric acid.

Cargo: Group 19 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure
ignition sources. If possibte, cover spill with sodium bisultite. Add small amount of water and mix. Scoop up and
wash away with a large excess of water, after one hour. Wash the site with soap solution.

It » spill occur, cail the National Response Center, 800-424-8802.

Remarka:
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n-BUTYRALDEHYDE

Symonyma— Butaldetiyde; Butanai; n-Butanal; Butyl United N NUMBEL.. ... eoreereerreees _lize
aidehyde; n-Butyl aldehyde; Butyraldehyde; Butyric ——
akdehyde

CHRIS Code.........oooovecrcerrescnereesennes s _BTR

Formwla—CHiCH,CH,CHO -

Bolling Point ... 1§
Appearance-Odor—Coloriess liquid; pungent odor,

Freezing Point ... __ ==99°C
Specific Gravity—0.82 -

Vapor Pressure 20°C (68°F) (mmHg)
Chemical Family—Aldehyde Reid Vapor Pressure (pais)..............

Vapor Pressure 46°C (115°F) (paia)
Pollution Category—USEPA ™o B Vapor Density (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ... O Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammabie liquid
Electrical Group—C

General—Fires are difficult to control because of the ease with which the vapors reignite. These vapors are
rezdily ignited by static sparks of relatively low energy. Flashback along vapor trail may occur. Vapor may
explode if ignited in an enclosed area.

Flash Poiot CFbo.oocereercerne s 20 (6E)

. 2.47 t0 10.6%

446

Extinguishing Agesnts... CO,, dry chamical, water fog, alcohol foam

Special Fire Procedures .. . Fire parties should wear body and respiratory protection to guard against both
inhalation and liquid contacl Keep tank cool with water spray. Fight fire from a sate distance, or from a
protectad location.

Autotgnition Temp. 'F) ..

HEALTH HAZARD DATA
Healtk Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
2,1, 2 0.004& Unavaiable Unavailable

Generai—Irritation and burns of tha skin and eyes follow contact of shorl duration.

Symptoms—Coughing, watering of eyes, and burning seneation in throat and nose.

Short Exposure Tolersnce—Animal experiments have shown that large doses produce depression of the central
nervous systern and anesthesia.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen,
when administered by trained personnel, is helptul. Skin or eye contact—remove contaminated clothing and
gently flush affected area with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Subility—Oxidizes to butyric acid readily.

Compatibility—Material: Mild steel is cormoded by butyric acid formed in presence of air.

Cargo: Group 19 of compatibity chart,

SPILL OR LEAK PROCEDURE

Wear ruober gloves, self-contained breathing apparatus, protective clothing. Secure ignition sources. If
possible, cover spill with sodiumn bisulfite. Add small amount of water and wmix, Scoop up. Wash the site with
s0ap solution. Rags usad to wipe up small spills should be immersed in water or removed 1o a sale aréa without
delay otherwise they may ignite spontaneously.

1f a spill occurs, cail the Natioanl Response Ceater, 800-414-8802.

Remarks:
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n-BUTYRIC ACiD

Symonyms— Butanic acid; Butancic acid; Butyric acid; United Nations Nomber.............oocooomicrrreee. 2820
Ethylacetic acid; Propanecarboxylic acid; —_—
Propylformic acid

CHRIS Code.........coooomriessrtseniceneene e —OBA

Formula—CH;CH.CH,COOH

Boiling Polnt........co.co.coococeneee —164'C _327°F
Appearance-Odor—Colorless liquid; pungent, putrid odor ‘cC ____°F
Preezing Point.........ocoveenee —_—E&C __2F
Specific Gravity—0.96 c _____°F
v Pressure 20°C (68°] H -9
Chemical Family—Crganic acid Il::l" Vapor I:I" :pd:;’ (!- ® Low
Vapor Pressure 46°C (115°F) (paln)..
Pollution Category-—USEPA D Mo D Yapor Dunsity (Air = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter . __ O Solubility in Water

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

Genernt—Moderata fite hazard when exposed to heat or flame. Yields flammable vapors which form explosive
mixtures.

Flash Point 'F)...... . 175

Flammable Limits... 2 to 10%

Awtoignition Temp. {'F) 846

Extinguishing Agents..... Dry chernical, elcohol foam or carbon dioxide

Special Fire Procedures . Water may be inefiactive. Waar oye protection and protective clothing.

HEALTH HAZARD DATA

Heailth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,30 0.001 Unavailable Unavailable
Genersl—Skin contact may be saverely irritating or may cause moderate bums. Eyes are sefiously injured by
Iiquid contact.

Symptoms—Vapor. eye, throat, skin iritation. Liquid contact. severely iritating with moderate burns.

Short Exposure Tolersace—Eyes are sariously injured by a five percent solution of the acid.

Exposure Procedores—Contact with skin or ayes: immaediately flush with plenty of clear running water, wash eyes
tor 15 minutes and get medical care; remove contaminated clothing. inhalation: move to frash alr; if
breathing is difficult, give oxygen. Gat medical attention,

REACTIVITY DATA
Stabllity—Can react with oxidizing material.

Compatibility —Material: Storage tanks and piping can be of stainkess steel or aluminum.

Cargo: Group 4 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gioves, face shield, protective clothing. Body shield and self-contained breathing apparatus
should be available. Eiminate all sources of ignition. If possible, cover spill with large quantites of soda ash or
sodium bicarbonate. Mix and add water it needed for good mixing. Scoop up slurry. Wash site with soda ash
solution.

If & wpill mmdlmwmwm,mm

Remarks:
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CAMPHOR OIL

Symonywms— Gum camphor; Impure camphor; Light United Nations Number............cocooocennns
camphor oil; Liguid camphor; White camphor ail

Formula—C1oH3, 0O

Appearance-Odor—Cily fiquid, colorless, brown of blue;
penatrating camphor odor. Freezing Point.
Specific Gravity—0.87 to 1.04

Vapor Presswre 20°C (68°F) (mmHg)
Chemical Family—Ketone Reid Vapor Pressure (peta)............
V¥apor Presture 46°C (115°F) (pain
Pollution Category—USEPA Mo __ B Vapor Density (Alr = 1.0}
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade~-D: Combustibie liquid
Electrical Group—D

General—Moderate fire hazard when exposed 1o heat. The solid often evapcrates without first melting.

. 117 (co)

. Unavailable

. 486°C

. Foam, carbon dioxide or dry chemical
. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,1t Unavailable Unavailabla Unavailable

General—Vapors are nonirmitating to the eyes and throal. If spilled on clothing and aHowed to remain, smarting
and reddening of the skin may result.

Symptoms-—-Aler swallowing, nausse and vomiting; headache, confusion; jerky movements,

Short Exposure Tolerance—Reliable data unavailabie.

Exposure Procedures—In case of contact, flush skin or eyes with plenty of low-pressure water. Get madical
attention for eye contact.

REACTIVITY DATA
Stability—Stable. Can react with oxidizing materiats.

Compatibility—Muterial:

Cargo: Group 16 of compatibility chart.

————
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing. Avoid contact with liquid, Secure ignition sourcas.
Shut-off leak. Flush area with water.

I & spill oecurs, call the Natlonal Response Center, 800-424-8802.
Remarks: T Unavailable
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CAPROLACTAM SOLUTION, 80%

Synonyms— Aminocaproic lactan; epsilon-Caprolactam; United Nations Number........................ —_
2-Ketohexamethylenimine; 2-Oxohexamethylenimine _
CHRIS Code LCLS
Formula—CeHi NO
Bolling PolRt .........cocorccocno.. ——110°C __ 230°F
Appearance-Odor-—~Clear light yeliow, liquid; odorless - ¢ ____°F
Freezing Point................... —A3'C ____ S&'F
Speciflc Grarity—1.08 C L F
7 Pressure 20°C (63'F) (mmHg) . —10
Chemical Family—Cyclic amide R:I?:'lenr Presaure ((N‘!) .............. _D46

Vapor Pressure 46°C (115°F) (pain)
Poll Category—USEPA MO D Vapor Demsity (Air = 1.0)
Applicable Bulk Reg. 46 CFR Subchagter ....... I Solubility in Water

FIRE & EXPLOSION 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.

Flask Poim *F) ... 230

Flammable Limits...................... LEE=1.84% UEL—Unavailable
Autoignition Temp. ("F) ... Greater than 284

Extinguishing Agents ... . Waler, dry chemical, foam, CO;
Special Fire Procedures ...

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threchold (ppm) PEL/TWA (ppm} TLV/TWA (ppmi)
0.0.4 0.3 mg/m? 5 5

General--Slight hazard, however, toxic vapors result from thermal decomposition above 400°F. Poasibility of
thermai burns from hot liquid if carried af elevated temperature.

Symptoms—Inhalation causes coughing or mild irritation.

Short Exposure Tolerance-—Not pertinent,

Exposure Procedures—inhalation—remaove patient to frash air. Eyes—wash with water for 15 minutes.
Skin—wash with soap and water.

REACTIVITY DATA
Stahiliy—Stable.

Compatibility—Material: Non-corrosive to steel, wood, rubber, paint, cloth, or other common materials.

Cargo: Group 22 of compatibility chart.

SPILL OR LEAK PROCEDURE
Secure ignition sources. Spills may be flushed with water,

If & aplll occurs, call the National Response Center, 800-424-8802.

Rewwrks: 1 Unassigned
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CARBON DISULFIDE

Synonyms— Carbon bisulfide; Carbon bisulphide; United Nations Number 1131
Carbon disulphide; Dithiocarbonic anhydride

CHRIS Code .......ooorrereeevrscnree s creerceneene e _CBB
Formula—CS;
Boiling Polat..........cocooooee.....
Apprarance-Odor—Colorlass liguid; strong disagresable
odor Freeaing Poiut.............conovinnc — =1t1°C

Specific Gravity—1.28

Vapor Pressure 20°C (68°F) (mmHQ)

Chemical Family—Suifide Reid Vapor Pressure (pain).............
Vapor Pressure 46°C {(115°F) (pain)
Eollotion Category—USEPA B MO __B Vapor Denslty (Alr = 1.0).

Applicable Buik Reg. 46 CFR Subchapter ........ Q Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—B: Flammable liquid
Electrical Group—No electrical equipment allowed.

Genernl—Highly flammabla ligquid with unusually low autoignition temperature; contact with steam line or hot,
bare alecwic light bulb can cause ignition. Burning releases imitating and toxic sulfur dioxide gas (SCu).

Flash Point ('F).., . =22 (go)
Flammahle Limits 1.3 10 44%
Alltuiniﬁol Temp. . .. 212
bshing Agents CCy or dry chemical
Fire Procedures .............. A saifi-contained breathing apparatus is racommended. When bumning, carbon

disulfide produces sulfur dioxide, which is toxic and highly irnitating. Wear full protective clothing. Fight fire
from a safe distance or from a protected location.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm}
2,23 o 4/Skin 10/8kin

General—Vapor harmful, Avoid skin contact with liquid.

Symp Light-headed dizzinesas; prolonged contact with skin may cause burns.

Short Exposure Tolerance—1,100 ppm tor 1/2 hour may cause severe symptoms and unconsciousness; 4,815
ppm for 1 hour has been reported as fatal.

Remove to fragh air. Give ariificial respiration if unconscious. Get medical attention as
soon as posslble i breathing is difficult, administer oxygen.

REACTIVITY DATA
Stubility —Cargo tanks should be isolated from high temperature fluids. Under canditions encountered on
tankships and barges, carbon disuifide is not dangerously reactive. Must be shipped with pad of inart gas.

Compatibility—Material: May be slightly corrosive to metals of construction due to impurities. Softens rubber
and many plastics.

Cargo: Group 38 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, safety glasses, protective clothing and seif-contained breathing apparatus. Have carbon
dioxide fire extinguisher available. Eliminate flammables and all sources of ignition. Note the low autoignition
temperature {212°F).

If a wpill oteurs, call the National Response Center, 800—424-8802.

Remarky:
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CARBON TETRACHLORIDE

Symonyms— Benzinotorm; Carbon tet; Methane, United Nations Number..............coovererer., _ 1048
tetrachloro-; Nacatorina; Perchloromathane;
Tetrachloromaethane
Lo 12 - o ¥ TSRO ¢- - 1 S
Formula—CCl,

Boiling Point

. —76°C _ 188°F
Appearaace-Odor—Colorless liquid; sweetish odor - C
Freezing Point.................oo.....

Specific Gravity—1.56
Vapor Pressure 20°C (68°F) (mmHg)
Reid Vapor Pressure (pela).............

Vapor Pressure 46°C (115°F) (paia)
Pollution Category—USEPA __ A MO __ 8 Vapor Denaity (Alr = LO)..

Appticsble Bulk Reg. 46 CFR Subchapter . Q Solubillty in Water ...

Chemical Family—Halagenated hydrocarbons

FIRE & EXPLOSION HAZARD DATA
Grade—Nonftlammable; hazardous liquid
Electrical Group—NA

General—Does not burn. Liquid or vapor in contact with hot metal can torm poisonous phosgene gas.
Flash Poiut ("F).....

Flammable Limits ..
Auwtoignition Temp. CF)

Non-flammable
- Non-flammable
. Non-flammable

Extinguishing Agents. .. Non.flammable
Special Fire Procedures. ... Woar seli-comained breathing apparatus. Cool tanks near fire with water
spray.
HEALTH HAZARD DATA
Health Hazard Ratings QOdor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
2.1, 4 50" 2 5/8kin

General—Suspected carcinogen. Breathing vapor in closed space can cause serious iliness. The odor thrashold
is not considered adequate warning of potantially dangarous vapor concentration, Prolonged or repeated
skin contact may cause defatting of the skin.

Symptoms—Drowsiness followed by unconsciousness and by sespiratory failure if exposure is prolonged.

Short Exposure Tolerance—Little or no injury from singie exposure to 300 ppm for one hour, 80 ppm for 4 hours,
or 2000 ppm for 6 minutes.

Exposure Procedures—Vapor—remove victim to frash air. If breathing is difficuit administer oxygen. If breathing
stops, apply artificial respiration. Skin or eye contact—remove contaminated clothing and gently flush
attactad 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--5tabie,

Compatibility—Material: Becomes corrosive when in contact with water. Corrosive to most iron and copper
base alloys, aluminum and rubber.

Cargo: Group 368 of compatibility chart.

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

If » spili occury, call the National Response Center, 800-424-8802,

Remarks: * Odor threshold is not considered adequate waming of potentially dangerous vapor concentrations.
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CARNAUBA WAX

Synomyme— Brazil wax; Myricyc! cerotate United Nations Nomber.............coooonereeeeeecs —1
CHRIS Code ..........oreracnrcmnseressssesoncons _WCA
Formula—CysHes COOCreHsa
Boiling Point 1*C F
ard, amorphous, light yellow to —_C . F
greenish brown lumps; slight odor Freezing Point............conne..... — 85C . 186°F
Specific Gravity—1.00 _____‘C ____*F
Vapor Pressure 20°C (68°F) (mmHp) .......... .. Lh@¥
Chemical Family—Estor ) Reid Vapor Presure (peid)............. _Low
Vapor Pressure 46°C (115°F) (psin) —how
Pollution Category—USEPA ™o __D Vapor Denslty (Alr = 1.0). —t
Applicsble Bulk Reg. 46 CFR Sebchapter ....... 0 Solubllity in Water ... . —Dogligitte
FIRE & EXPLOSION HAZARD DATA
.. 540 (oc}
.. Unavailable
- Unavailable
.. Dry chemical, foam, or carbon dioxide
.. Wear breathing apparatus. Water or foam may cause frothing.
HEALTH HAZARD DATA
Haealth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY./TWA (ppu)
0,10 Unavailable Unavaliable Unavailable

General—Virtually non-toxic, but possibility of thermal burns from hot liquid.

Symptome--Low toxicity

Short Exposure Tolarance—Low toxicity.

Exposure Procedures—Traat burns caused by hot liquid.

REACTIVITY DATA
Stabllity—Stable.

Compatibility-—Masterial: Usual materials of construction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquid. Scrub, shovel or
place into package of paper or other flammable material and bum in incinerator.

Hll:_mmdlﬂeNlmmm.m

Remarks: Normally transported at elevated temperatures. See 46 CFR 36-Elevated Temperature Cargoes.
1 Unavailable

T Unassigned
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CASTER 0OIL

Synonyms— Neclid; Oil of Palma Christi; Ricinus oil; United Nations Nussber.............................. 1

Tangantangan oil; Turkey-red oil (sulfated caster oil)

CHRIS Code ... KSR

Formula—Not chemically distinguishable
Boiling Poiat ... .............o..... — 312°C

A -Odor—Pale-yollowish or almast colorless —
transparent, viscous liguid; faint mild odor Freezing Point....................... —10°C
Specific Gravity—0.94 1o 0.97

Vapor Presaure 20°C (68'F) (mmHp).

Chemical Family—Esters Reid Vapor Pressure (palg)...........

Vapor Pressure 46°C (115°F) (paia)
Pollution Category—USEPA ™Mo D Vapor Density (Alr = 1,0)
Applicable Bulk Reg, 46 CFR Subchapter ....... R o Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible tiquid
Electrical Group--NA

General—Slight fira hazard when exposed 1o heat.

Flash Point ('F} . . 445 (cc)
Flammable Limits . Unavailable
Aatoignition Temp, (‘Fy. . B4C

Extinguishing Agents..
Special Fire Procedures .

Dry chemical, foam, or carbon dioxide
. Water or foarm may cause frothing. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
Unavailable Unavailable tUnavailable Unavailable

General—Non-toxic

Symptoms—MNon-toxic

Short Expasure Tolerance—NON-toxic

Exposure Procedures—Non-toxic. Wash thoroughly with soap and water.

REACTIVITY DATA
Stability—Stable at room temperature.

Compatibility—Material: Usval materials of construction are suitable.

Cargo: Group 34 of Compatibility Chart.

SPILL OR LEAK PROCEDURE
Wear subber gloves, protective clothing and face shisld.

11 a spill occurs, cail the National Response Center, B00-4214-8802,

Remarks: ¥ Unassigned
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CAUSTIC POTASH SOLUTION

Synonymw— Lye, Potassium hydroxide; Potassium United Natlons Number............c....ccconcrcrnrr. 1814
hydroxide solution

CHRIS Code.....
Formola—KOH
Boiling Point....... 45% soln. __333°C __271°F
A Odor—Colorless or fight yellow syrupy 50% soln. 145°C ____200°F
liquid; odorless Freezing Point... 46% soin. —29/—-33°C —20/—27°F
Specific Gravity—up to 1.54 {solid dissolved in water) 50% soln. _9/33°C 48/_27'F
. Vapor Pressure 20°C (68°F) (mmMg) ... — 1
Chemical Family-Caustic Reid Vapor Pressure (pais). 1t
Vapor Pressure 46°C (115°F) (psiw)..
Poliution Category—USEPA __C MO __C Vapor Dessity (Alr = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ... O Solubllity in Water ........

FIRE & EXPLOSION HAZARD DATA
 Grade—Non-flammable. Classified as a corrosive liguid.
‘Electrical Group-—NA

General-—Does not burn. it will react with many metals, giving off highy flammable hydrogen gas. |f hydrogen is
trapped in confined spaces, it can form explosive mixtures with air. See data sheet for hydrogen.

‘Flash Point (°F)
Flammable Limits.
Amtolgnition Temp, ('F) ..

None

None

Nona

Nons

. ... Cannot caich fire. Cool exposed tanks with water. Fire parties responding 1o a
fire in the vicinity of caustic solutions should wear protective clothing including full face protection and
rubber gloves, boots, and cuter ¢lothing.

HEALTH HAZARD DATA
Health Hazard Ratings Qdor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
0,41 No odor 2 mg/m** 2 mg/m™*

Genersl—Causes severe burns of eyes, skin and mucous membranes.

Symptoms—H golution splashes on skin no pain may be felt, but hair and skin in contact with the liquid will
begin to dissolve on contact.

.Slwrt Exposure Tolerance—No specific data.

Exposure Procedures—00 NOT DELAY! Flush affected part gently with planty of water for at least 15 minutes.
Remove contaminated shoes or clothing. Get medical attention. Wash contaminated clothing, including
shoss before reuse.

REACTIVITY DATA
Stability—Considerable heat is generated when water is added to caustic potash; boiling and spattering of hot
caustic solution may result.

Compatibility—Material: Practically noncorrosive 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.

Cargo: Group 5 of compatibility chart. See also Appendix i—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves and bosts, large face shield and rubber peotective clothing, Avoid contact with liguid.
Secwe ignition sources. Neutralize with weak acid and mop up or at dock flush with excess water.

If w-spill occurs, call the National Response Center, 800-424-8802,

Remarks; * Crystallization temp./Soiidifing temp.
** In the form of a fine spray or mist.
t Unavailable
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CAUSTIC SODA SOLUTION

Symonyms— Lye; Soda tye; Sodium hyrdoxide; Sodium United Nations Number. . 1824
hydroxide solution
CHRIS €086 ....ooovcoecrrcrre v oensesioreereons BB
Formula—NaOH
Boiling Point....... 50% soln. ___148°C ___ 208°F
Appearance-Odor—Colorless or gray. syrupy liquid; no 73% soin. ____199°C ___ 388°F
odor Freezing Point.... 50% soln. __ §°C _ _ 41'F
Specific Gravity—up 1o 1.53 (solid dissolved in water) 73% soin. ___ 62'C ___ 144'F
Vapor Pressure 20°C (63°F) (mmH,
Chemical Family-—Caustic RJ‘M Vapor Preasure (pain) g
Yapor Pressure 46°C (1183°F} (psin
Pollution Cstegory—USEPA . C  IMO _ D Vapor Deasity (Alr = 1.0)..
Applicable Bulk Reg, 46 CFR Subchapter....... . Q Solubility fn Water..........

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable. Classified as a corrosive liquid.
Electricsl Group—NA

General—Non-flammable. It will react with many metals, giving off highly flammable hydrogen gas. If hydrogen is
trapped in confinad spaces, it can form explosive mixiufes with air. See data sheet for hydrogen.

. None
Noné
None

Flash Point (‘F)..

Flammable Limits

Autoignition Temp. ("'F)

Extinguishing Agents. None

Special Fire Procedures Cannot caich fire. Cool exposed tanks with water. Fire parties responding to a
fire in the: vicinity of causﬂc sciutlons should wear protective clothing including full face protection ard
rubber gloves, boots, and outer clething.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
04,1 No odor 2 mg/m*™ 2 mg/m™
General—~Causes savere damage to the eyes. On contact with the skin, severe burns with deep ulcerations and
ultimate scarring may result.

Symptoms—I the solution splashes onto skin no pain may be felt, but hair and skin in contact with caustic will
begin to dissclve on contact.
Short Exposure Tolerance—UInavailable.

Exposure Procedures—O0 NO DELAY! Flush affected areas gently with plenty of water for at least 15 minutes,
Remave contaminated shoes or clothing. Get medical attention. Wash contaminated clothing, including
shoes before reuse,

REACTIVITY DATA
Stability—Considerable heal is generated when water is added to caustic soda; boiling and spattering of hot
caustic solution may result.

Compatibility—Material: Noncormosive 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 [—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves 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 occurs, call the National Response Center, 500-424-3802.

Remarks: * in the form of a fine mist or spray
+ Unavailable



NOTE: THIS CARQGO IS PERMITTED TO BE SHIPPED IN BULK ON UNMANNED BARGES ONLY.

CHLORINE
Symonyms— No common synonyms. United Nations Number...........occccruvvsivren. —1017
CHRIS Code ...
Formula=-Cls
Boiling Point .......oooceoveeee. = 34'C ___ —_29°F
Al e-Odor—Greenish-yellow gas; irritating, —_—
bleach-like choking odor Freezing Point..
Specific Gravity—1.47 at 32/30°F —_—
Vapor Pressure 20°C (658°F) (mmHg) .. _4500
Chenical Famlly—Halogen Reld Vapor Pressure (pais). 1558

Vapor Pressure 46°C {115'F) (pai
Pollution Category—USEPA IMO __Q&s Vapor Denaity (Air = 1.0).
Applicable Bulk Reg, 46 CFR Subchapter ........ 0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Compreased Gas (LCG)
Electrical Group—NA

Genern)l-~Chlorine ig non-explosive and non-flammable. However, most combustibles will burn in chiorine,
although gas ig not flammable. Toxic products are generated when combustibles burn in chiorine,

Flash Poiat 'P Nen-flammabie
Non-flammable
Nen-flammabie

Autolguition Temp. 'F) .

Extinguisking Agents... Nen-flammable

Special Fire Procedures .. Chlorine tanks exposed to fire shauld be cooled with a water spray 1o
decrease the buildup of pressure. if leak seems liksly, emergency personnel should carry self-contained
breathing apparatus so that facepiece may be donned without delay.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
4,24 35 0.5 05
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.

Symptoms—Vapor: coughing, choking, burning sensation in eyes and throat, and shortness of breath. Liquid:
savere imitation or blistering. Frostbite can also result.

Short Exposnre Tolerance—Exposure to vapor concantration of 1000 ppm for 10 minutes has caused death,

Exposure Procedures—Remove viclim to fresh air. If breathing stops, apply artificial respiration. Oxygen,
administered by trained personnel, is oftan helpful. If eyes are sffectad, wash gently with water for 15
minutes. If liquid chiorine has spilled ontc tha skin, remove contaminated clothing and flood the exposed
area gently with water for 15 minutes. Get medical attention promptly.

REACTIVITY DATA

Stability—Will react with many inorganic and organic compounds, usually with an evolution of heat.

Compatibility—Material: Below 230 degrees F, copper, iron, lead, nicked, platinum, silver, steel and tantalum are
chemically resistant to dry chicrine gas or liquid. Certain copper and ferrous alloys, including Hastalioy “C”,
monel and types 304 and 316 stainless steel also are resigtant.

Cargo: Chioring is unassigned in the cornpatibility chart. For assistance, call
G-MTH-1 {202-267-1577}.

S—
SPILL OR LEAK PROCEDURE

Wear rubber gloves, sel-contained breathing apparatus, and protective clothing. Evacuate all downwind
personnel not equipped with respiratery protection,

1f 2 spill occurs, call the National Response Center, 800-424-8802.
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CHLOROQACETIC ACID, 80%

Synonyms— Chiloroacetic acid, liquid; MCA; United Nations Number...........couiinmnicnnnn 1750
Monochioroacetic acid

CHRIS OO o.oc.ovoovo e eeeerceneeseaes e —CHM
Formula—CH:Cl COOH
Boiling Point 189°C 2°F
Appearance-Odor—Coloriass liquid; acidic odor _c _F
Freezing Point.... o —15°C _ G8°F
Specific Gravity—1.328 I R
! o Vapor Pressure 20°C (68°F) (mmHp)......... Q.04
Chemical Family—Organic acid Reid Vapor Pressure (peia). . _Dpeg
Vapor Pressure 46°C (115°F) (psin)..
Pollution Category—USEPA MO __C Vapor Density (Ait = 10).

Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade-—Non-flammable
Electrical Group—0

General—Non-flammabie, but when heated gives off toxic gases. Decomposes to chiorine and phosgene when
heated above s boiling point.

Non-flammable
Non-flammable
Non-flammable

Flash Point ("F).....

Flammable Limits.

Awtoignition Temp. (

Extinguishing Agents. ... Non-flammable

Special Fire Procedures .. Keep containers cool with water spray. Fire fighters must wear full protective
clething and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,4, 4 Unavailable Unavailable Unavailable
General—Veary 10xic water solution, can cause permanent injury or death, Always wear protective clothing when
handling.

Symptoms—Ingestion: acute systemic intoxication, vomiting, internal burns and perferations. Skin contact:
severe, painful burns and irvitation; shock. Inhalation: heated vapor painful to lungs, pneumonia, breathing
problems.

Short Exposure Tolerance—Mists harmiul but vapor not harmtul unless liquid heated.
Exposure Procedures—Always call physicien. Eyes: flush with water for at least 15 minutes. Skin; remove

clothing, flush with large amounts of water. Ingestion: swallow several glasses of water, do not induce
vomiting. Inhalation; remove te fresh air.

REACTIVITY DATA
Suability—Reacts with strong bases. Stable al ambient temperature; decomposes, o toxic gases when heated.

Compatibility—Corrodes: mild steel, aluminum, copper, zing, tin, brass, bronze. Compatible: stainless steel,
polyathylene (high density)

Cargo: Group 4 of compatibility ehart

i
SPILL OR LEAK PROCEDURE

Nfsuiralize with sodium Carbonate, dilute with water. In case of material being involved, wear full-protective
clothing and self-comained breathing apparatus. Spray water on containers to keep them cool. Fight fire with
medium appropriate for fual,

If a spill occurs, call the Narional Response Center, 800-424-8802.
Remarks: 1 Unavailatle . 1990
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CHLOROBENZENE

Synonyms-— B chicride; Bx , chloro-; United Natlons Number...........c.oovreeeesees e 1134
Chiorobenzol; MCB; Monochlorobenzene; Phenyl —
chiloride

CHRIS Code ..........ooovommiasmsismssssissssrearnnns —CRB_

Formula—CeHnCl -

Boiling Polnt............ccooovvoreeres —13*'C ___2I0°F
Appearsace-Odor~-Coloriess liquid; aimend-like odor -_—.c _F

Freezing Polnt..........oo..ovvvvoores —45'C __ —daB'F
Specific Gravity—1.11 P, -

Vapor Pressure 20°C (68°F) (mmHg) ........ 100
Chemical Family—Halogenated hydrocarbon n:i’:r Vapor Pressure (pais)..... ...... W 05

Vapor Pressure 46°C (115°F) (pein)..
Pollution C y—~USEPA B mo0 _._8 Vapor Density (Air = 1.0....
Applicable Bulk Reg. 46 CFR Swbchapter ........ O Solwbility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—0: Combustible liguid
Electrical Growp—D

General—Buming releases toxic and initating gases of phosgene and hydrogen chioride. Igrnited by heat or
open flames. Flashback along vapor trail may occur. Vapor may explode in an enclosed area.

. 90 {cc)

. 13t071%

. 1180

. CO4, dry chemical, water fog, foam

. Supply respiratory protection to fire fighting personnel.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm} TLV/TWA (ppm)
012 Unavailable 75 75"

General—VYapoy irritating to skin, eyes and mucous membranes.

Symptoms—Drowsiness, twitching of extremities, and deep, rapid respiration,

Short Exp Tol Exposure for 0.5 hours to 8500 ppm or 1.0 hour 1o 2000 ppm would not be expected
1o cause death.

Exposure Procedwres—Ramove victim to fresh air; i breathing stops, apply artificial respiration. Skin or aye
contact—remove contaminated clothing and gently flush affected area with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Steliliry-—Reacts vigorousty with guddizers. |f heated 1o dacomposition, toxic chlofine sompounds will be given
off.

Compatibility—Materinl: Relatively non-comosive. Attacks rubber.

Cargo: Group 38 of compatibiiity chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-contained breathing apparstus, and protective clothing. Avoid contact with liquid.
Secure ignition sources.

If a spill occurs, call the National Response Center, 300-424-8802.
Remarks: * Proposed change in TLV to 10 ppm.
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CHLORODIFLUOROMETHANE

Synonymus— Diflugrochioromethane; United Nutions Number.....................ccoovenes (111 2
Ditluoromonachloremethans; Fluorocarbon 22; —_—
Fraon 22; Monochlorodifluoromethane; Propeliant
22; Refrigerant 22

CHRIS Code.....oooooovorvoecoveeee e eereeeons — MR
Formula—CHCHF,

Boiling Point .....c.o...cooccocooconne — =41°C __—42°F
Appearance-Odor—Coloriess pas with a faint ethereal —C __.__F

odor like carbon tetrachionide Freezing Point.......vven o —180°C _ ~288°F

Specific Gravity—1.18 c _____°F

Vapor Presaure 20°C (68°F) (mmHg) .. 5880
Chemical Family—Halogenated hydrocarbon R:E"v.w “P"rennre ("m.__: _____ _2126

Vapor Pressure 46°C (115°F) (pain).. _875
Poilntion Category—USEPA MO —_gas Vapor Density (Air = 10).
Applicable Bulk Reg. 46 CFR Subchapter ........ P« T Solubility (n Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefiad Compressed Gas (LCG)
Electrical Group—NA

General—Decomposition gases are toxic and iritating. Weakly flammabie gas.

Flash Point (*F} ...

Flammable Limits

Autolgnition Temp. ("F) . 1170

Extinguishing Agents... Water, carbon dioxide, dry powder

Special Fire Procedures ..... Shut off supply of gas. Tarks exposed to fire should be kept cool with a
continuous spray of wa irgfighters should wear self-contained breathing apparalus.

. Non-flammable
Non-flammable

HEALTH HAZARD DATA
Henaltt Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
001 Unavailable 1000 1000
General—Susgacted carcinogen. Liquid may cause skin or eye injury similar to frostbite. Breathing vapor may
cause unconsciousness without warning because of lack of oxygen.

Symptoma—Inhalation—asphyxiation causing drowsiness with or without nausea. Skin contact—frostbite,

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor-—remove victim to fresh air; if breathing stops, apply artificial respiration. Eye
contact—flood eye gently with clean sea or clean fresh water for at least 15 minutes. If the fiquid has
spilled onto the skin, paints of contact may be frostbitten; handle gently and protect from machanical
damage. DO NOT RUB. Gat medical attention.

REACTIVITY DATA
Stability—Very stable, Decomposes slowly in presence of rust and moistura.

Compatibility —Material: Usual r ials of construction are suitable.

Cargo: Group 36 of compatibility chart,

SPILL OR LEAK PROCEDURE

Have all-purpose canister mask available, Avoid contact with liquid. Secure ignition sources. Evacuste alt
unprotected personnel. Flush spill with large quantities of water,

If & splll ocemen, call the National Response Center, 800-424-8802.

Remarks:




CHLOROFORM

Synonyme— Formal trichloride; Methane, trichiorg; United Nations Number....................c....... 1888
Metheny! trichloride; Trichloromethane _
CHRIS Code.......cco...oooovemmrmercrierinnins oo SSRFE
Formuls—CHCly
Boiling Point.................. — 81'C

Appearance-Odor—Colorless kiquid; sweet odor
Specific Gravity—1.48

Freezing Point... .................. . —83°C

Vapor Pressure 20°C (68°F) {mmHg)
Chemical Family—Halogenated hydracarbon Reid Vapor Presenre (psls)

Vapor Pressare 46°C (115°F) (peia)
Pollution Category—USEPA A IMO B Vaper Density (Air = 1.0).

Applicable Balk Reg. 46 CFR Subchapter ....... R Solubility in Water ............

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Elgctrical Crowp—D

General—-Will burn only after prolonged exposure to flame or high temparatures. When heated or exposed to a
flame, chioroform dacomposes to form phosgene, which is highly piasonous.

Flash Point (*F) ... . None
Flammable Limits None
Antoiguition Temp. (°F) . .. 1158
Extinguishing Ageats... .. Nore

Special Fire Procedures . Keap fire exposed tanks cool with water spray. Wear eye protection,
seli-cortained breathing uppatatus and protective clathing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA éppm)
21,2 200 to 300 2 10
carcinogen. Breathing vapor in enclossd area can cause loss of consciousness. Cdor
threshold is higher than the TLV. Exposure to potentially dangerous vapor concentrations can occur before
the product can be detected by smell.
Symptoms— |ritation of mucous membraries and skin; drowsiness,

Skort Exposure Tolarance—Inhalation of 400 to 600 ppm for 30 minutes or less can prove fatal.

Exposare Procederes—Remove victim to fresh air; it breathing stops, apply artificial respiration. Skin or eye
contact—remove contaminated clothing and gently flush atfected areas with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stability.-Decomposes in the presence of excess water or a high temperature to give phosgene and hydrogen
chiloride, which are very toxic; can become explasive in the presence of strong alkalies and water.

Compatibility—Maserial: Non-comrosive at normal atmospharic tamperatures when free of maisture. In contact
with water and at high temperatures it becomes corrosive. Corrodes iren and certain other metals.

Cargo: Group 36 of compatibility chart.

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

If & spil octurs, cail the Nations) Response Center, 300-424-8802.

Remarks;
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CHLOROHYDRINS (crude)

Synonyms— crude Epichlorohydrin United Nations Numbder.................oooo..... S0 2023
CHRIS Codle .....coocoorv oo revres e — 2@
Formula—CH,CHCH,CI
Boting Polst ...cooooocoooovern e _3.&25.03 J_W;ﬁﬂ.:

Appearance-Odor—Light yellow turbid liquid; pungent,
garlic edor Freezing Point. ..
Specific Gravity—1.20

. < 18'C _ <Q'F
—_—c ____F

. ) Vapor Preasure 20°C (68°F) mmHg).......... — 81
Chemical Family—Epichiorohydrin Reid Vapor Pressure (psin) L 03
Vapor Pressure 46°C (115°F) (pain).

Pollution Category—USEPA __ IMO D Vapor Density (Air = 1.0)....
Applicable Bulk Reg, 46 CFR Subchapier . —Q Solubility in Water ......

FIRE & EXPLOSION HAZARD DATA

Grade—D: Combustible liquid
Electrical Group—0O

General—Ignited by heat and open flame. Burning releases hydrochioric acid fumes. Containers may explode in
fire because of polymerization.

Flash Point "P).............ccocoeeo. 80 10 100

Flammable Limits ... 38to21%

Autolgnition Temp. {'F) .. 804

Extingnishing Agents... Water, CO;, atcohol foam and dry chemical

Special Fire Procedures .. Wear self-contained breathing apparatus and full pretective clothing. Cool
exposed tanks with water. Avoid use of dry chemical it fire occurs in container with confined vent.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLVY/TWA (ppm)
3,3 4 <10 2/8kin® 2/8kin*

General--"*Vapor axtremely irritating. Lung injury may be delayed. Liquid causes severe tums, Absorbad by
leather and causes delayed burns. NOTE: Related cargo, epichlorohydrin, is a suspected carcinogen.

Symptoms—Eye, nose, and throat irritation; headaches, nausea, vomiting.

Short Exposure Tolerance—10 ppm for 30 minutes.

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 rninutes. Get
medical attention as scon as possible.

REACTIVITY DATA
Stability—Unavailable

Compatibillty—Material: Dissolves most paints, causes rubber to swell. The wat product will pit carbon steel.

Cargo: Group 17 of compatibitity chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-contained breathing apparatus, protective clothing. Evacuate personnal not squipped
with protactive clothing and respiratory protection. Shut off all ignition sources. Flush area with water spray.

If a upill occurs, call the National Response Center, 300-424-8802.

Remarks: * PEL and TLV based upon Epichlorohydrin.
T Unavailable
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0-CHLORONITROBENZENE

Synonyms— 1-Chloro-2-nitrobanzene; United Nations Number....................on.. — 1928
2.Chlpro-1-nitrobenzene; Chicrontrobenzenes: [
o-Nitrochlorobenzene

CHRIS Code....coooornrrenennnreernererensepresreniessons —GNQ
Formula—C;sH,CING,
Boiling Point... . —..246°C ___ 473°F
Appearance-Qdor—Yellow soiid; aromatic odor ¢ ______°F
Freezing Point............coooeo.. — 38°C __ BOF
Specific Gravity—1.4 _C __F
Vi Pressure 20° “F) (mmHg) .
Chemical Family—Nitrocompounds R:il:.r\fapnr Prr!elurf ::lshl:)( ......... "
Vapor Pressare 46°C (135°F (pain}
Pollution Category—USEPA . IMO __ 8 Vapor Density (Alr = 1.0) -

Applicable Bulk Reg. 46 CFR Subchapter ....... . Q Solubility in Water .........................

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—Unavailable

General—Slight hazard when exposed to heat or flame. Toxic vapors of nilric oxides {NO,), hydrogen chioride
{HCI), and carbon dioxide (CO;) are given off by high temperatures or combustion.

Flash Point 'F} ...

Fiammable Limits

Autoignition Temp, ("F}.

Extinguishing Agents.. . Water spray, CO;, dry chemical, foam

Special Fire Procedures . . Water or foam may cause frothing. Wear self-contained breathing apparatus,
eye protaction and protective clothing.

. 261
. Unavailable
. greater than 300

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threghold (ppm) PEL/TWA (ppm) TLV,/TWA (ppm)
3,2 4 Unavailable Unavailable 1 mg/m?

General—Vory toxic via inhalation, ingestion. Possibility of thermal burns from hot liquid. The molten liquid is
irritating to the skin. Class B poison.

Symptoms—Headache, weakness, anemia, shallow respiration, convulsions, coma, cyanosis.

Short Exposure Tolerance—2 mg/m? The effects of this poison are cumulative.

Exposure Procedures—Remove trom exposure. If indicated give artificial raspiration. Flush eyes with large
amounts of water for at least 15 minutes. Wash skin with soap and water. If swallowed, give emetic, gastric
lavage.

REACTIVITY DATA
Stability —Stable. Toxic vapors of NC., HCI, CO; are given off by high temperatures of combustion. Reacts with
caustics.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: 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 burn. Wesr butyl
rubber gloves, self-contained breathing apparatus, protective clothing and safety shoes.

If 5 spill oceurs, call the National Response Center, 500-424-8802,

Remarks: Shipped in the molten state at 40°C.,
1 Unavailable
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CHLOROSULFORIC ACID

Synonyma— Chlorosulfuric acid; Chlorsulfonic acid;
Chiorsulluric acid; Sutturic chlorahydrin

Formula—HQS0:Cl, or S0y*HCI
Appearance-Odor—Colortess 1o light liquid; pungent
Speciouﬂ‘:'ﬁuvity-—1 79

Chemicsl Family-—Incrganic acid

Pollution Category—USEPA __ C MO __C
Applicable Bulk Reg. 46 CFR Subchapter ... Q

United Nations Nomber..............cocooonvoneenennns _1764__
CHRIS Code ..., SO
Boiling Point .........ccoccoovm... —132°C

Freezing Point.......................

Vapor Pressare 20°C (68°F) (mmHg)
Reid Vapor Pressure {psia).

Solubility in Water ........

FIRE & EXPLOSION HAZARD DATA

Grade—Non-flammable, Classified as cofrosive fiquid.

Electrical Group—B (based upon possible hydrogen gas (Hy) generation should a leak or spill ocour)

Genersl—Ncn-flammable, but it may cause ignition by contact with combustible materials. Dangerously raactive.
Explosive concentrations of hydrogen gas can accumulate inside metal tanks containing this agid. Spill in
confined space may produce explosive concentration of hydrogen, See data sheet for hydrogen.

Flash Poiat ('F) ...
Flammable Limits.
Autoignition Temp. (‘'F)
Extinguishing Agents...
Special Fire Procedures ..

Non-flammabie.
Non-flammable.
Non-flammabte.
Non-flammabie.

... DO NOT USE WATER. Wear full protective clothing, including self-contained
breathing apparatys. Cool adjacent 1anks with water spray from a distance.

HEALTH HAZARD DATA

Health Hazard Ratings

Odor Threshold (ppm)
4,4, 4 3

Genernl—Vape: inhalation may cause loss of conscipusness with serious damage 1o lung tissue. Ligwid causes

severa irrtation and watenng of the eyes.

Sympiems—Comact of hguid with the skin can cause severe burns. Breathing the vapors will cause severe

irritation and watering of the eyes

Short Exposure Tolerance—30 ppm for 10 minwues, 10 ppm for 60 minutes.

Exposure Procedures—Vapor—remove viclim 1o fresh air; if breathing stops, apply artificial respiration, Oxygen,
administered by frained personnal, is often helpful. Skin or eye contact—remove contaminated clothing and
gently flush affectec areas with water for 15 minutes. Get medical advice or attention.

PEL/TWA (ppm)

TLV/TWA (ppm)
Unavailable 1

REACTIVITY DATA
Stability—Violently reacts with water forming sulturic and hydrochloric acids.

Compatibility—Material: Dangerously reactive. In addition 1o attacking many metals, the acid is & strong
oxidizing agent and will react with water and organic materials with evolution of heat and large quantities of

dense fumes,

Cargoe: Chlorosulforuc acid is unassigned in the compatibility chart, For compatibility assistance,

call G-MTH-1 (202-267-1577).

SPILL OR LEAK PROCEDURE
Wear rubber gloves, self-contained breathing apparatus, protective clothing. Avokd contact with spilled liquid.
From a digtance carefully flush the spill away with water. Great care must be taken as water and chioresulfonic
acid veact violently forming toxic HC! fumes and sulfuric acid. Consequently, clean-up personnel shoukd work
with the wind at their backs. If water is not available of if inversion conditions prevail, apply dry sand, vermiculite

ashes or powdered clay to absorb the spill.

If 2 spill occurs, call the National Response Center, 3004248802,

Remarks: * Reacts violently torming hydrochloric and sulturic acids.
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COAL TAR

Synouyms— Coal tar distillate; Crude coal tar; High United Nations Number...............cooo.......... 136
temnperature coal tar; Tar; Tar, liquid —_—
CHRIS Code
Formuls—Mixture
Appearance-Odor—Dark viscous liquid; aromatic odor -
Freexing Poimt. .......

Specific Gravity—1.2
¥ Pressure 20°C (68°F) (mmHg) .
Chemical Famlly—Aromatic hydrocarbon Retd Vagor Premure (osis) v
Vapor Pressure 46'C (L15°F) (pain)
Pollution Category—USEPA IMO A Vapor Density (Air = 1.0)
Appiicable Buik Reg. 46 CFR Subchapter ........ —9Q__ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Groap—D

General—Moderate fire hazard when heated.
.. 250 (varies according to composition)

. Unavailable
. Unavailable

Autolgnition Tegap.

Extinguishing Agents..... . Water spray, foam, COq, dry chemicaf

Special Fire Procedures Wear full protective clothing and self-contained breathing apparatus. Remove
containars from fire if possible; if not possible, cool comainers with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavaitable Unavailable Unavailable ¢.2 mg/m*

General—Prolonged exposure causes cancer in animals. Known carcinogen.

Symptoms—Inhalation: headache, nausea, vomiting; irritation to respiratory tract. Skin contact: highly irritating,
dermatitis; sensitizes skin to light. Eyes: vapor exposure irritating. Ingestion: vaper toxic, vomiting, mild
convulsions, hypothermia, dizziness

Short Exposure Tolerance—Keep oxposures below the TLV/TWA of 0.2 mg/m?.

Exposure Procedures—Eya contact: flush with water for at least 15 minutes. Skin contact: remove contaminated
clothing, wash affacted areas with soap and water. Inhalation: remove to fresh alr. Cxygen or artificial
rospiration as needed. ingestion: induce vomiting, give oxygen if respiration shallow; swallkaw activated

charcoal.

REACTIVITY DATA
Stability—Stable. Incompatible with strong oxidizing materials.

Compatibility —Material; Swells and softens rubber,

Cargo: Group 33 of compatibility chart

SPILL OR LEAK PROCEDURE

W_ear protective clothing and self-contained breathing apparatus. Remove all ignition sources. Ventilata spill
areq if enclosed. 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,

If » wpill occurs, call the National Response Center, 800-424-8802,
Remarks: 1 Unavailable 1993
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COAL TAR NAPHTHA

Synonyms— Grude solvent coal tar naphtha; Hight United Nations Namber...........ccoonrrninmninn 2683
solvent naphtha; Naphtha -

CHRIS Code......oooe e e — NG
Formuls—Mixture
Boiling Point...................... —23=-260°C 200-500°F
Appearance-Odor—Colorless 10 pale yallow liquid with a - Cc ______'F
benzene-like odor Freezing Point.........ccccooroee. —o O°C ____32'F
Specific Gravity~0.86 10 0.88 —_'c ___'F

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family--Petroleum oils Reid Vapor Pressure

Vapor Pressure 46°C (115°F) (pain}
Pollution Category—USEPA ________ IMO __B Vapor Density (Air = L0)..
Applicable Bulk Reg 46 CFR Subchapter ........ R Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Group—0D

General—Flammable, moderate fira risk.

Flash Point ('F) ... .

Flammable Limits .

Autoignition Temp. °F)

Extinguishing Agents... Confined area--CO,, dry chemical. Open area—foam.

Special Fire Procﬂhlru Fire parties must wear respiratory protection and rubber boots. In other
respects, fight like gasoline flre Cool exposed tanks with water spray.

.. 100 to 107
. 081060%
above 530

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA {ppm)
Unavailable 5 100 100

General—Suspected carcinogen. Main hazard is vapor inhalation.

Symp Dizziness, h he, drowsi , vomiting, irritated skin, watery oyes,

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove victim 1o fresh air; if breathing is difficult, administer oxygen. If breathing
stops, apply artificial respiration. Skin or eye contact—fiush affected areas for 15 minutes with water. Get
medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility —Material: Compatible with stesl; cerain rubbers and plastics are incompatible.

Cargo: Group 33 of compatibility chast.

SPILL OR LEAK PROCEDURE

Wear subber gloves, face shield, plastic coated protective clothing. Wear seli-contained breathing apparatus.
Approach from up-wind side. Avoid contact with iquid. Secure ignition sources. Small spills may be flushed away
with water.

Ef 2 spill occurs, call the National Response Center, $00-424-8802.

Remarks: T Unavailable
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COTTONSEED OIL

Sysonyms-— NO common synonyms. United Nations Number................ccooovn. — b

CHRIS Code ..o overi e, KB

Formula—Mixture of C-14 to C-16 fatty acids.

Boiling Point ........................ Y. High'C
Appearance-Odor—Pale yellow or yellowish-brown to ———
dark ruby red; odoriess liquid when pure Freezing Point..................... ——=0C
Specific Gravity-—0,92 .

v Presaure 20°C (68°F) (mmHg)
Chomical Family—Ester m"nw Vapor Pressure (paia).............
Vapor Pressure 46°C (115°F) (peia)
Pollution Category—USEPA MO _D Vapor Density (Air = 1.0).

Applicable Bulk Reg. 46 CFR Subchapier ........ —R_ Solability in Water

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

General—Slight fire hazard when exposed to heat or flame,

Flash Polnt ('F)... .. 488 (cc)

Flsmmable Limits . Unavaitable

Autoignition Temp. ('F) .. . 850

Extingulablng Agents... .. Dwy chemical, foam, or carbon dioxide.

Spectal Fire Procedures .. Water may be insffactive on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA

Heaith Hazard Ratings Odor Threshohi (ppan) PEL/TWA (ppm)} TLV/TWA (ppm}
0,10 None None None

General—Non-toxic

Sywptoms—Non-1oxic

Short Exposure Toleraace—Non-1oxic

Exp Proced Non-taxic. If accidently splashed into eyes, wash ayes thoroughly with copious amounts
of water.

REACTIVITY DATA
Stabllity—-Stable.

Compatibility—Materisl: Usual materials of construction are suitable.

Cargo: Group 34 of compatibiity chart,

SPILL OR LEAK PROCEDURE

Waeer rubber gloves and face shield. Clean up excess amounts and wash residue away with water.

If & spill occurs, cell the Nationnl Response Center, 800-424-8802.

Remarks: 1 Unavailable
1 Unassigned
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CREOSOTE, COAL TAR

Synonyms— Coal tar creosote; Creosote from coal tar; Usited Nations Number........................... 1t
Creoscte oil; Dead oil; Heavy oit; Liquid pitch oil; —_—
Tar oil; Wash oil

CHRISCode ................

Formula—Unavaitable

Appearance-Odor—Yelowish to dark green-brawn;
characteristic tarry, aromatic odor Freeaing Point.....
Specific Gravity—1.07

Vapor Pressure 20°C (68°F) (mmHg) .......... __LOW
Chemical Family—Hydrocarbon (aromatic) phenol nm"v.w Pressure ¢ “ v . __Low
Vapor Pressure 46°C (115°F) (psla} . haw
Pollution Category—USEPA __ X MO __ A Vapor Density (Air = 1.0
Applicable Bulk Reg. 46 CFR Subchapier ... ... —9Q Solubility in Water ....

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

General--Muderate fire hazard when exposed to heat or flame.

Flash Point ('F)..... ... 180
Flammable Limits .. . Unavailable
Autcignition Temp. {'F) . 837

Extinguishing Agents..... . Confined area—CO;, dry powder. Open area—{oam, water spray.
Special Fire Procedures . Provide fire fighters with breathing apparatus. Water or foam may cause
frothing. Do not direct water directly into a fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
3.2 Unavailable Unavaiable Unavailable

General—Severe neurclegical disturbances when fumes are inhaled at high concentrations. Modsrataly toxic,
skin and eye irritant.

Symptoms—Ditficulty in thinking, sight impairment, ditficulty walking in straight line, stammering or stuttering.

Short Exposure Tolerance—Unavailabie.

Exposure Procedures—Inhalation: Immediately remove victim from contaminated atmosphere, If breathing is
interrupted, artificial respiration should be applied immediately. A physician should be called.

REACTIVITY DATA
Stability—Stable.

Compatibility—Materiak: Not corrosive to iron or steel,

Carge: Group 21 of compalibility chart. See also Appendix 1—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

VWear rubber gloves, face shield, protective clothing, Have all-purposs canister mask available. Secura all
ignition sources.

If & 3pill occury, call the National Response Center, 300-424-8802,

Remarks: + Unavailable
T Unassigned
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CRESOLS
(s mixture of ortho, meta and para cresol)

Symonysss— Crescl (2-, 3-, 4-); Cresylic scid; Creayiol; United Nations Number...................ccoussroor.. _2078
Hydroxymathyl banzene; Hydroxytoluene; R
Methyiphena! (2-, 3-, or 4-); Onytoluenes; Tar acids;

Toluo! (o-, m-, p-); Tricresol

CHRIS Cote ...........oooverrnereesrrrisrisnsssiss _CRS
Formata—CH,CsH.OH —_
Boiling Point ................ccon.... 14G-182
Appearaate-Odor-—=Coloriess-to-brown liquid; smells like ———
“Lysol” disinfectant, sweet, tary Freezing Pofnt.................... Jd2t0 35°C
Specific Gravity—1.03 t¢ 1.05 _—
Vapor Pressure 20°C (63°F) (mmHg)
Chemical Family—Phenc! Reid Vapor Pressure (pala)...........
Vi Pressnre 44°C (115°P { .
Poliution Category—USEPA —C_ IMO __A ayor -

Applicsble Balk Reg. 46 CFR Swbchapter ........ 9o

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible
Electrical Gromp—D

General—Moderate fire hazard whan exposed to heat or flame. When heated, toxic vapors are given off.

178 to 187 (varies with composition and purity)
LEL=1.1% UEL—unavailable
1038 1o 1195
GOy, dry chemical, fpam, water fog
1} Full body and respiratory protection should be provided. Use water to keep
!hexpo.edhnunool Use water spray o disperse vapors.

HEALTH HAZARD DATA
Health Haxard Ratings Odor Threshoid (ppm) PEL/TWA (ppm) TLY/TWA (ppm)}
232 15 5/8kin &/Skin
carginogens. Causes savere bums. Polaonous by skin absorption. Odor threshold is about
the same as the TLV. Exposurs 1o potentishly dangerous vapor concentration can occur bafore the product
can be detected by smell.

Symptoms—Burming ssnsation in throat, nose and eyes. Buming senation at the site of contact; skin may turn
white.
Short Exp Talk Extensive siin contact may be fatal in & very short time.

Exposure Procedures—Vapor: Remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
aya confact: remoye contaminated clothing and gently flush affected area with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stability—Nct dangerously reactive.

Compatibility—Material: Not considerad corrosive to most of the usual materials of construction.

Cargo: Group 21 of compatibility chart,

SPILL OR LEAK PROCEDURE

Waar rubber gloves, iace shisid, and protective clothing. Avoid contact with the liquid. Do not Hush inte
Navigable water or where it may be contacted by human beings or snimals.

If n wpill occurs, call the National Response Center, S00-424-8802,
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CROTONALDEHYDE

Symonyme— 2-Butens); trans-2-Butenal; United Natlons Number..................ccccouonn. 4
Crotenaldehyda; Crotonaldehyde, —_
stabilized; Crotonic aldehyde; beta.

Methylacrolein; Propylene aldehyde

CHRIS Code .......ccoormmemrerrnnseereesmeraes o _CTA
Formula—CH,CH=CHCHO
Bolling Point.
Appearance-Odor—Water white to yellow liquid;
sutfocating tarry odor Freezing Point ...
Specific Gravity—0.85

Vapor Pressyre 20°C (68°F) (mmHg) ..

Chemical Family—Aldehyde Reid Vapor Pressure (pait)............... 15
Vapor Pressure 46°C (115°F) (paia).
Pollution Category—USEPA __B  ™MO _B _ Vapor Demsity (Air = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ........ 0 Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

G I—At elevated temperatures, polymerization occurs. If the polymerization takes place in a closed
comainer, violent rupture is possible.

Flash Point ('F).. 55
Flammable Limits.. 2.1% to 16.5%
Autoignition Temp, ('F) 450

Extinguishing Agents.....
Special Fire Procedures

Alcohol foam, carbon dioxide or dry chemical.
.. Cool hot container surfaces with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshald (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,33 013 2 2

Genernl—Suspecied carcinogen. Vapor extremaly irmitating. Liquid causes severe burns, A lachrymator.

Symptoms—Vapor causes eye irritation and burning skin irmitation at high concentrations, and inhalation results
in coughing, watering of eyes and burning of nose and throat. Liquid causes savere irritation to eyes and
skin

Short Exposure Tolersnce—Unavailable.

Exposure Procedures—in case of skin contact, wash thoroughly with soap and water for at least 16 minutes. In
case of eye contact flush with water then obtain medical aid.

REACTIVITY DATA
Stability—May polymerize when mixed with acids or bases.

Compatibility—Material: Compatible with aluminum and stainless steel,

Cargo: Group 15 of compatibility chart, See also Appendix l—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, sslf-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure
ignition sources. Cover with sodium bisulfite (NaHSO,). Add amall amount of water and mix. Scoop up. Wash
sita with soap solution.

If = spill occurs, call the National Response Center, S00—424-8302,

Remarks:

74



CRUDE OIL

Synosyms— Coal oil; Mineral oil; Petroleum; Petroleum United Nations Number...............c..cconiiriinns 1267
crude oft; Rock oil; Seneca oil -
CHRIS Code ..oocverecrrvnrnenne e o | N
Formula—C,Ha,+2, 0f CH,Ha, -2
Boiling Point .........o.oooocoveene _32-400°C _80-750°F
Thick, heavy liquid, yellow to dark ‘C F
reddish-trown or black color; distinct tarry odor, Freezing Polnt.........co.cconomnen —4§°C ___—SO'F
Specific Gravity—0.85 to 0.95 ‘c ____F
¥ Pressure 20°C (68°F) (mssH| . Ate3
Chemical Family—Hydrocarbon mixture M":' Vapor Preseure ¢ e ~0.10
Vapor Pressure 46°C (115°F) (psia) 015
Pollution Category—USEPA Mo . Vapor Density (Air = 1.0)... . abovet

Applicable Bulk Reg 46 CFR Subchapter ........ PR Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C or D depending on flash point
Electrical Group—D

General—When heated to decomposition, it emits toxic fumes. Moderate to severe.

. —50to +80
Unavallable
Unavailable
GO, dry chemical, foam, water fog.
Tanks exposed to fire should be kept cool with a water spray. Fire fighters
hould wear resplratory protection.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threskold (ppa) PEL/TWA (ppm) TLY/TWA (ppm)
0, 1.1 Unavailable Unavailable Unavallable

General—Liquid causes skin irritation.

Symptoms—Skin contact; skin iritation and burns.

Short Exposure Tolerunce—Unavailable

Exposure Procedures—Wipe spilied 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.

REACTIVITY DATA
Stability —Chemnically stable.

Compatibility—Muterial: Usual materials of construction are suitable.

Cargo: Group 33 of compatibllity chart.

SPILL OR LEAK PROCEDURE

Woear rubber gloves, face shield, protective clothing. Have all-putpose canister magk available. Secure
ignition sources.

1f a spill occurs, call the National Response Center, $00-424-8802,
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CUMENE

Synonyms— Benzene, t-methylethyl-; Cumol; isopropyl United Nations Number........ccoo.cvenvviinarions 1818
benzene; (1-Methylethyl)lbenzene; 2-Pheny! propans -

CHRIS Code ..
Formula—CaHyCH{CHs ) -
Boiling Polnt .............cc.coomn.. —182°C ___ J08'F
Appenrance-Odor—Coloriess liquid; sharp, penetrating ___C _____F
argratic odor Freezing Point . —96'C —141'F
Specific Gravity—0.86 € ____°F
Vapor Pressure 20°C (68" Hg).......... —8
Chemical Family—Aromatic hydrocarbon R::I?:r\r'lpur P:-m ((plhnmn S T
Vapor Pressure 46°C [115'!") (pein)
Pollution Ci yUSEPA L. MO __ B v.x Density (Afr i
Applicable Bulk Reg. 46 CFR Subchapter ..., _[. O Solubllity in Water

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

General—Vapor forms axplosive mixtures with air.

Flash Point ('F).. 102 {cc)
Flammable Limits 0.8 o 6.5%
Autoigaition Temp. ('F) 785

Extinguishing Agents.....
Special Fire Procedures

. COy, dry chemical, foam, water fog
. Use water to keep fire-exposed containers cool.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA {ppm) TLV/TWA (ppm)
1,11 12 50/8kin 50/Skin

General—VYapor and liquid irritation.

Symptoms—Irritation of nose and throat; drowsiness.

Short Exposure Tolerance—Occasional short exposure to concentration of 400 ppm probably would not be
harmful.

Exposure Procedures—Vapor—remove vittim to fresh air; if breathing stops, apply artificial respiration. Skin or
eya contact—remove contaminated clothing and gentty flush affected areas with wataer for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA

Stability--Stable. It can react with oxidizing materials,

Compatibility —Material; Attacks rubber,

Curgo: Group 32 of compatibility chart.

—
SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shield, protective clothing, Have all-purposa canister mask available. Avoid contact
with liquid. Secura ignition sources. Small spills may be washed away with water.

H w apill cccurs, call the Natlonal Response Center, 800-424-8802.

Remarks:
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CYCLOHEXANE

Synouyms— Benzena, hexahydride; Benzene, tinited Nations Number............cccoocecveninean 1145
hexahydro-; [Hexahydrobenzene; Haxamethyiane; -
Haxanaphthene

CHRIS Code CHX
Formula—CHs (CH:)Cha
Boiling Poiat 81'C 177°F
mobile liquid; swestish I » S
ador when highly pure, pungent odor otherwise. Froezing Polt.............ovoveree —_TC _____44°F
Spucific Gravity—0.75 - ¢ ____F
A Presaure 20°C (68°'F) (mmHp ... —
Chemicsl Family—Saturated hydrocarbon ll:i':\’-nr Presewrs .:,.i.l?

Vapor Pressure 46°C (115°P) (psin)..
Pollwtion Category—~USEPA . C. MO __C° Vapor Desity (Ait = 18 petn

Appiicable Bulk Reg. 46 CFR Subchapter ........ RO Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grsde—G: Flammable Hquid
Electrical Group—D

Ganeral—When exposed to heat or flame it can react with oxidizing ials. Flashback along vapor trail may
oceur. Yapor may explode If ignited in an enclosed area.

-4

13 10 8.4%

500

Foam, carbon dioxide or dry chemical

p F In unconfined fires, solid hose streams tend to scatter the liquid and spread
the fira. Lise water spray or high pressure fog to cool a8 buming surface and exclude eir to control or
axtinguish fire.

HEALTH HAZARD DATA
Heaith Haxard Ratings Odor Threshold (ppm) PEL/TWA {(ppm) TLV/TWA (ppm)
1,12 300 300 300
General—\ndesirable effects may occur from the inhalation of excessive concentrations of cyclohexene vapor,
prolonged or repeated skin contact with liquid, and from liquid contamination of eyes.

Symptoms—Dizziess, nausea, vomiting, unconsciousness.

Short Exposure Tolersnce—No chronic effects have been ¢bserved \o occur in workers exposed to vapar
concentrations in the range of 800-700 ppm.

Exposure Procedures—If cycliohexane is splashed into the eyes it should be flushed out immediately with
copious amount of water. For over-axposure by inhalation to high vapor concentrations, remove patient to
fresh air, administer oxygen therapy or artificial respiration if necessary.

REACTIVITY DATA
Stabllity---Stable.

Compatibility—Material: Usual materiais of constraction are suitabla.

Cargo: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber ploves, {ace shield, protective clothing. Hava all-purpese canister mask avallable. Secure
ignition sources.

If a spill occurs, csli the National Response Center, 300-424-8303.

Remarks: * Polivtion Category C oil-like, 33 CFR 151.49,
** Vapor Pressure: 97.86 mmHg at 25°C.
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CYCLOHEXANOL

Symonysw— Cyclohexyl aleohol; Haxahydrophenol; United Natlons Number. i
Hydroxycyclohexane
CHRIS Coe .............ccovemrcriormssssiesrnsesseons ~CHN
Formula—CH.(CH;),CHOH
Boiling Point........................ —f1°C _ 322°F
Appearance-Odor—Colortess to paie yellow oily liquid; P  B—
camphor-like odor Freezing Point 29'C 2T'F
Specific Gravity—0.94 - C ___'F
v Pressure 20°C (68'F) (mmHy). 10
Chemical Family—Alcohol n:?.;"v...... Pressure :p-u)( ....... 01
Vapor Pressure 46°C (115°F) (pain)
Pollution Category—USEPA Mo _ C Vapor Deasity (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ... _D. O Solubility in Water

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

General—Moderate fire hazard. When exposed to heat or flame it can react with oxidizing materials.

Flash Point ('F) ... 154 jcc)
Flammable Limits... Unavailable
Antoignition Temp, (*F). 572

Extinguishing Agents..
Special Fire Procedures .

Algohol foam, carbon dioxide, dry chemical.
. Cool exposed tanks with water. Wear self-contained breathing apparatus,

HEALTH HAZARD DATA
Health Harard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,21 Unavailable 50/5kin 50/ Skin

General—Vapor and liquid irritation. Systernic etects produced.

Symptoms—Vapor—irritation of mucous membranes, headache. Liquid—ulceration, thickening of skin,

Short Exposure Tolerance—3 to § minutes exposure 1o 100 ppm was objectionabls, producing nose, eye, and
throat irritation.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
aye conlact—remove contaminated clothing and gently flush affected areas with water for 15 minutes; 20 to
30 minutes for eye contact. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitabie.

Cargo: Group 20 of compatibility chart.

—— IR
SPILL OR LEAK PROCEDURE

Wear rubber gloves. face shield, protective clothing. Have all-purpose canister mask avallable. Avoid contact
with liquid.

It 2 spill occurs, call the Nationa) Response Center, S00—424-8802.

Remarks: { Unassigned
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CYCLOHEXANONE

Synonyws— Cyclohexyl ketone; Ketohexamethylene; United Nations Number................ccccooerven. —1915
Fimelic ketona —
CHRIS Code ~CCH
-
Formala—CHy (CH1).CO
Bolling Polnt ..........ocoooeeereeee .. —18%6'C ____NIF
Appearasce-Odor—Waler-white 1o pale yellow liquid; — '
odor reminiscent of pappermint and acetone. —=NC ____—24F
Specific Gravity—0.95 [
Chemical Family—Ketone

Pollution Category—USEPA D ™o __ D
Appiicable Balk Reg. 46 CFR Sohchapter ........ R - B

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

General—Moderate fire hazard, when exposed to heat or flame.

" Aleohol foam, dry chemical, CO;
.. Wear tull protective clothing, self-contained broathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratingt Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,21 0.12 25/8kin 25/5kin

General—VYapor inhalation irrtating to mucous membranes.

Symptoms—Eye, nose, and throat iritation; narcosis, safivation; deprassion of body temp @, respiratory
rates, heart rates.

Short Exposure Tolerance—50 ppm for 3 to 5 minutes was uncomfortably iritating, particularly to the throat.
Definite aye, nose and throat irritation was reported at 75 ppm,

Exposmre Procedures—Vapor—ramove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eys contact—remove contaminated clothing and gently flush affected areas with water for 15 mintues. Get
medical advice or attention,

REACTIVITY DATA
Stability—Stable.

Compatibility —Material: Usual materials of construction are sultable. WHI attack most paints.

Cargo: Group 1B of compatibility chart.

—————
SPILL OR LEAK PROCEDURE

I! possible, wear rubber gloves, face shield, and protective clothing. Secure ignition sources. Have all-purposa
canister mask available. Kesp unprotected personnel upwind of contaminated area. Flush splll with water.

If » spill occurs, call the National Respouse Center, 5004243802,
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CYCLOHEXYLAMINE

Symonyma— Aminocyclohoxane; Cychlohexanamine; United N Nusther,
Hexahydroaniiine
CHRIS Code
Formula—(CH,sCHNH,
Bolling PolRt.........coococeovvcrens — 13
A Ddor—Colorless liquid:  strong
ammaonia-ike odor Freezing Point.........c.ovioerne —1pC

Specific Gravity—0.865

v Presmrs 20°C (menHg)
Chemical Family—Aliphatic amine mlpr Prlzt (“'F.). ...........

(pela).

Vapor Preagure 45°C (115°F) (peia}

Pollution Category—USEPA 1.% (o J VI Vapor Desslty (Alr = LO)
Applicable Bulk Reg. 46 CFR Subchapter ........ -9 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustibie liquid
Electrical Group—D

General—Dangerous when expesed to heat or fire; gives cif toxic fumes. Flashback along vapor trail may ocour.
Vapor may explode if ignited in an enciosed space.

. 80
Unavailable
560

Autolgnition Tenl;. [ 3]

Extinguishing Agents Foam, CO;, dry chemicat
Special Fire Procedures Wear goggies and seli-contained breathing apparatus. Cool exposed tanks
with water.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm)} TLV/TWA (ppm)
3,42 Unavailable 10 10

General—Strongly caustic.

Symptoms—Inhalation of vapors, and skin and eyes contact with liquid will cause severe burns.

Short Exposire Tolérance—Unavailable. Acute exp causes , anxiety, apprehension, siured speech,
pupdary ditation.

Exposure Procedures—Ingestion—do not induce vomiting. Eyes—fiush with water for at lsast 15 minutes, get
madical attention immediately. Skin—~remove contaminated clothing and flush skin with large amounts of
water.

REACTIVITY DATA
Stabiiity —Stable,

Compatibllity—Materinl: Corrosive to coppar and its alioys.

Cargo: Group 7 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avold contact with liquid. Keep pecpls away. Wear Il protactive clolhing, seli-contained bresthing apparatus
and rubber cverclothing. Try to contain. For large spils disperse and fiush. Secure ignition sdurces.

llaqﬂlmuﬂtﬁeﬁmm.m
Remarke: T Unavailable




p-CYMENE

Sy Cymol; Doley : 4-lscpropyl-1-methyl United Nations Number.
benzenu. Isopropyttoluene; 4 Isopropyl toluene; -
p-Isopropyltoluene; Methylisopropylbenzene;
1-Methyl-4-isopropyibenzere: Methyl propyl

benzene CHRIS COte ... ccereecnneenecrecrnerrerse BB
Formule—CHyCeH CH(CHsh S
Bolling Point ............coocovvcrnenn. — e 91
Appearance-Odor—Colorless liquid; benzene-ike odor c ____F
Freezing Polnt.......c.ccooooovenenee —-688°C ___—90°F
Specific Gravity—0.88 —_'cC ____F
i Vapor Pressare 20°C (68'F) (mmHg) .......... _Low
Chemical Family—Aromatic hydrocarbon Reid Vapor Pressure (pais)........... L _low
. Vapor Pressure 46°C (115°F) (pain). . 046
Pollution Category—USEPA 1.7 (o JU ol Vapor Denxity (Alr = 1,0

Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubility in Water

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

General—Slight explosion hazard when in the form of vapor.

Flash Point ('P).... . 117

Flawsable Linalts . . 0.7 to 5.6%

Auwtoignition Temp. (* . 87

Extingnishing Agents.... CO;, dry chemical, water fog, foam

Special Fire Procedures ... Fight in the same manner as any Grade D petroleum product fire. Water may

be ineffective. The vapors of cymene are more 1oxic than those of petroleum products.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
01,1 Unavailable Unavailable Unavailable

General—High vapor concentrations are intoxicating.

Symptoms—Dizziness, headache, and nausea. The victim may act as if drunk.

Short Exposure Tolerance—\Unavailable

Exposure Procedures—Vapar—remove victim 10 trash air, if breathing stops, apply artilicial respiration. Skin o
aye contact—remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get
medical advice or attention,

REACTIVITY DATA
Stability—Stabls.

Compatibiflty—Material: Cymene wili cause rubber 1o swell and soften.

Cargo: Group 32 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing. Have ali-purpose canister mask available. Secure ignition
80UTCEs.

I 2 apill occurs, call the National Response Center, 800-424-8802.
Remarks: * Pollution Categaory C oil-like, 33 CFR 151.48.
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iso-DECALDEHYDE

Synonyms— Isoclecakietyde, mixed isomers; United Natioas Number. S
Trimethylheptanols _—
CHRIS Code ...
Formula—C,H,,CHO, mixture of isomers
Boiling Point..........c..occossriern —187C ___ 387TF
Appearance-Odor—Coloriess liquid with a pleasant fruity —C ‘F
odor Froexing Point............c..coutren —=80'C _=112'F
Specific Gravity—0.83 C —_F
Vapor Pressure 20°C (60°F) (mmHp)......... —2&
Chemical Family—Aldshyde Reld Vapor Pressure (pela)............ 003
Vapor Pressure 46°C (115°F) (pain).. 000
Follution Category—USEPA MO _@BC Vapor Deasity (Alr = 1,0).... . 830

Applicable Bulk Reg. 456 CFR Subchapter ... . Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—This material is more of a health hazard than a fire hazard.

Flash Paint "F)....... .. ... .. 185

Flammable Limits ... . . Unavailable

Autoignition Temp, ('F} )

Extinguishing Agents..... Carbon dioxide, foam and dry chemical
Specinl Fire Procedures .. . Cool container surfaces with watsr.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,11 Unavailable Unavailable Unavailable

Generul—Vapor irritating to Mucous membranes.

Symptoms—Coughing and sneezing, burning and tearing of eyes, salivation. Signs of irritation of the mucous
membranes.

Short Exposure Tolernnce—LUinavailable

Exposure Procedures—Strong concentration on the skin will produce burns, Obtain medical treatment. Weaker
solutions may cause discoloration, roughening and hardening. Spills on skin should be washed immediately
with soap and water.

REACTIVITY DATA
Stabillty—Stable.

Compatibility—Material: Compatible with aluminum, steel, stainiess steel; not compatible with galvanized iron.

Cargo; Group 18 of compatibility chart,

SPILL OR LEAK PROCEDURE

Wear rubber gloves, seif-contained breathing apparatus, protective clothing. Avold contact with liquid. Cover
spill with sodium bisulfite {NaHSOy). Add amall amount of water and mix. Scoop up. Wash site with soap
solution.

If & spill occurs, call the National Response Center, 800—424-5802.

Remarks: § Unassigned
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iso-DECYL ACRYLATE

Synonyms— Acrylic acid, isodecyl ester; Isodecyl United Nations Numb . i
acrylate; sodecyl propencate

CHRIS Code ....... JA]
Formula—CHz = CHCOOC, oH

Bolling Poitit........c.oococoeevvvnnae __ 1
Appearance-Odor—Water white liquid;, pungent odor

Freexing Poist...........cccoccconier —=10C
Specific Gravity—0.80

Vapor Pressure 20°C (68°F) (mmHp) .
Chomical Fumily—Acrylate Reid Vapor Presente (poin)...........

Vapor Pressure 46°C (115°F) (pain)
Follation Category—USEPA Mo A Vagor Density {Air = LO0)..

Applicable Bulk Reg. 46 CFR Subchapter ....... I « B Solubility In Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible lguid
Electrical Group—D

Genersl—May polymerize to gummy solid, Reaction is nol viclent.

Fiash Poimt "F) ..o 240
A ble Limits .. Unavailable
Autoignition Temp, ('P)..... Unavallable

Foam, dry chemical, CO;
.. Water might be ineffective. Cool axposed tanks with water.

Extinguishing Agents...
Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,11 Unaveilabla Unavailable Unavailable

Gemeral—Liquid causes swelling and redness after about 10 minutes.

Symptoms—S5kin contact: Swelling and redness.

Short Exposure Tolerance—8 hour exposure of rats 1o concentrated vapors approaching saturation in air was not
fatal. inhalation causes mild iritation of nose and throat; vapor mildly initates eyes,

Exposure Procedures—Vapor—remove victim to fresh air. Give artificial respiration {f breathing atops. Skin or eye
contact—remove cantaminated clothing and gently flush affocted areas with water for 15 minutes. Get
maedical advice or attantion.

REACTIVITY DATA
Stability—Stable it inhibited.

Compatibility—Material: Will swell and sofien certain rubbers and soften and remcve certain paints.

Carge: Group 14 of compatibiity chart.

SPILL OR LEAK PROCEDURE

if possible wear rubber gloves, face shieid, and protective clothing. Have ali-purpose canister mask avaiable.
Secure ignition sources. Flush away with water. Do not flush into confined space (such as a sewer) because of
the danger of explosion.

If u spill occurs, call the Nationa) Resporse Center, 800-424-8802,

Remarks: 1 Unassigned
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n-DECYL ALCOHOL

Symonyms— Alcohol C-10; Capric alcohol; 1-Decancl; United Nationa Nusb i
Nonyicarbinol

Formula—CHsy{CH, )y CH;OH

Appesrance-Odor—Coloriass, water white liquid; sour
odor

Specific Gravity—0.83

Chemical Family—Alkcohol

Pollution Category—USEPA MO B
Apgpiicable Bulk Reg, 46 CFR Subchapter ........ RO

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid.
Electrieal Group—D

General—Moderate hazard, when axposed 10 heat or flame; can react with oxidizing materials,

Flash Point ("F}..... 180

Flummable Limies ... .. Unavailable

Autoignition Temp. (‘F) 550

Extinguishing Agents..... Alcehol Toam, carbon dioxide, dry chemical, water spray
Specinl Fire Procedures ... .. Not pertinent

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {(ppm) PEL/TWA (ppm) TLV/TWA (ppm)
.00 Unavailable Unavailable Unavailable

General—Practically non-toxic. Handle as a detergent. Main hazard is liquid contact with eyes.

Symptoms—5kin and eye contact—considerable pain and irritation to eyes; skin iritation.

Short Exposure Tolerance-~-Unavailable

Expoture Frocedures—Eyo contact—flood gently with clean water for at least 15 minutes. Skin contact—femove
contaminated clothing and wash atfectad areas with plenty of water.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Mild steel is suitable for tanks, pipes, valves.

Carge: Group 20 of compatibility chart. See also Appeniix I—Exceptions to the Chart,

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

If & apill occurs, call the Natiomal Response Conter, 500-424-8302,

Remarks: § Unassigned
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DIACETONE ALCOHOL

Symonyws— Diacetone; 4-Hydroxy-4-mathyl-2-pentone; United Nations Number....
4-Hydroxy-4-methyl pentanone-2; -
2-Methyl-2-petanol-4-one
CHRIS Code ..o rrees s s _DAA
Formula—=CHyCOCH;C{CH; s OH
Boiling Point ..........cccooevenen. . 184°C
Apprarance-Odor—Coloriess 10 Hght ysilow liquid; faint, I >
pleasant odor Freezing Point.......ocovooeorerinvene —80C
Specific Gravity—0.94 JU—
i Vapor Pressure 20°C (68°F) (mmHg)
Chamical Famlly—Katona/Alcohol (exhibits properties Reld Vapor Pressure (pala)..........
of both) Vapor Pressure 46°C (115°F) (pain).
Pollution Category-~USEPA ™o R Vapor Demity (Alr = 1.0)...

Applicable Bulk Reg. 46 CFR Subchapler ........ —D Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—0

Gemsral—Moderate hazard, when exposed to heat or flame.

126 {cc)

. 1810 69%

. 1118

. GOy, dry chemical, water fog, alconol foam

. Fire parties should be provided with respiratory protection.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,20 25 50 50
Genersl—Imitating to 8yes and mucous mermbranes. Narcotic in high cancentration. Experimentally has caused
anemia and damage to kidnays and Hver.

Symptoms—Burming of eyes and nasal passages; dizziness, drowsiness.

Short Exposure Tolersnce—150 ppm for 30 minutes.

Exposwre Procedures—Vapor—remaove vicim 1o fresh air; if breathing stops, apply artificial raspiretion. Skin or
eye contact—remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get
madical advice or attention,

REACTIVITY DATA
Stabliity—Ralativaly stabie. Can react with oxidizing materials.

Comwpatibility—Material: Dissolves or softens many plastics.

Corgo: Group 20 of compatibility chart. See also Appendix |—Exceptions to the Chart.

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

It & spill ocemrs, call the National Response Center, $00-424-8802,
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DIBUTYLAMINE

Symonyms— 1-Butanamine, N-butyl- United Nations Nber................conon _2248
N-Butyl--butanamine; di-n-butylamine; —————
n-Dibutylamine; di-(n-butyl)amine

CHRIS COB8 .....oooeneeovvreccsenssesssnsesses ossnees _DBA

Formula—(C.Hs):NH

Appearance-Odor—Colorless liquid, ammoniacal odor.
Speciflc Gravity—0.77

Chemical Family—Alkyl amines

Pallution Category—USEPA o . C
Applicable Bulk Reg. 46 CFR Subchapter ..., __Q

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Groug—C

Genernl—Toxic oxides of nitrogen may form in fires, Flammable, moderate fire rigk,

Flash Point ("F) ...

Flammable Limits

Autoignition Temp,

Extinguishing Agents ... Confined space—CO,, dry chemical

Special Fire Procedures .. Use water to cool fire exposed containers, Water may be ineffective on fire.
Wear goggles and sell‘«contalnsd breathing apparatus.

. 125
LEL =1.1% UEL—unavailable
Unavailable

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,33 Unavailable Unavailable Unavalable

General—Irritation of eyes and respiratory tracts, severa 10 ayes and moderste to skin after contact of short
period of exposure.

Symptoms—Walering, redness, of burning of eyes, irtation of skin, iritation of mucous membranes.

Short Exposure Tolerance—Unavailable

Exposure Procedutes—In case of contact with ayes and skin, immediataly flush with plenty of water for at least
15 minutes. For eyes gel medical attention. Remove contaminated clothing and shoes at once. Call &
doctor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material; Carbon steel, cast iron, aluminum, stainless steel, phenolic-lined steel, nickel or tinned
iron are suitable materials of construction. Do not use copper or copper alloys.

Carge: Group 7 of compatibility chart.

SPILL, OR LEAK PROCEDURE

Wear butyl rubber gloves, face-shieid, all-purpose canister respirator, protective clothing. Secure ignition
sources. Cover with sodium bisutfate and clean up. Flush spill with large quantities of water,

If & spill octwrs, call the National Response Center, 800—424-5902,

Remarks;
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Di-sec-BUTYLAMINE

Synonyms— No COMMon Synonyms, United Nations Number.

CHRIS €ote . .-..e.voersevee neeneeereesreerconcenccnees b
Formula—{CHyCHCH;CHaj:NH
Boiling Poist ...........c.mereers 132-135°C  270-275°F
Appearance-Odor—Water white liquid; amine odor - Cc _____'F
Freexing Point.........cccovccvcnnen _— —104*C _ _198°F
Specific Gravity—0.75 ‘C_____°F
Vapor Presqure 20°C (68°F) (mmHg) ..
Chemical Family——Afyl smines n,'ffv.m Pressure :p.w,.f ......... f) i
Vapor Pressure 46°C (115°F) (paia).
Pollution Category—USEPA IMO # Vapor Demsity (Air = 1,00
Applicable Bulk Reg, 46 CFR Subchapter ........ Q. . Sclubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid.
Electrical Group—C

General—Dangerous fire risk.

Flash Point CF) ... 75
Flammable Limits .......... ... Unavailable
Autolgnition Temp. ('F) . Unavailable

. Confined space: CO,, dry chemical.
Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odot Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,30 Unavailable Unavailable Unavailable
General—Imitation of ayes and respiratory tracts, severe to eyes moderate to skin after contact of short period
of ime.

Symptoms—Irvitation of eyes, skin, and mucous membranes.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Flush eyes and skin with water for 15 minutes. Remove contaminated clothing and flush
underlying area with water. Call a doctor as soon as possible.

REACTIVITY DATA
Stabillty—Stable.

Compatibllity—Material: Carbon steel, aluminum, stainless steel, nickel, tinned iron, and phenolic-lined stasl
are suitable materials of construction. Do not use copper or copper alloys, zinc, of galvanized steel.

Cargo: Group 7 of compatibility chart,

e
SPILL OR LEAK PROCEDURE

Wesr butyl rubber gloves, face-shield or all-purpose canister respirator, protective clothing. Secure ignition
sources. Cover with sodium bisuttate and clean up. Flush spill with large quantities of water.

If a spill occurs, call the National Response Center, 8004243802,

Remarks: # No Determination
t Unavaitable
¥ Unassigned
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0-DICHLOROBENZENE

Synonyms— Benzend, 1,2-dichloro-; United NEHORE NBIBE--....eooeecrrsermeceerscenees A5
1,2-Dichlorobenzene; ¢-Dichiorobenzol; ——
Dowtherm E; Orthodichlorobenzene
CHRIS Code RBO_
Formula—CeH,Clx
Appearwnce-Odor—Coloriess liquid; pleasant aromatic
odor

Specific Gravity—1.30
Chemical Family—Halogenated compound

Pollution Category—USEPA . B MO B __
Applicable Bulk Reg. 46 CFR Subchapter ........ R ¢

FIRE & EXPLOSION HAZARD DATA
Grade—-E: Combustible Nquid
Elsctrical Growp—D

Genera]—Dangerous. When heated to decomposition, emits highly toxic chioride fumea.

Flash Point (°F) ..o 151

P ble Limits.. .. 2t09%

Autoigaition Temp. (* .. 1198

Extinguishing Agents. .. 'Water spray, dry chemical, CO,., foam.

Sypecial Fire Procedures . Waear full protective clothing and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
2,11 4 50 50/5Kin

G 1-—Vapor inhalation moderate Jocal irdtation of nose and airway.

Symptoms—Drowsiness, unstaadinass, aye iritation, difficulty in breathing.

Short Exposure Toleramce—Fainful to some at §0-100 ppm for more than a few minutes.

Exposure Procedures— Vapor-—remove victim to fresh aiv; it breathing stops, apply artificial respiration. Skin or
eye Contact—remove contaminated ciothing and gently flugh affectad areas with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stabllity—Stabie.

Compatibility—Material: Mest rubbers are not compaiible.

Cargo: Group 38 of compatibility chart.

| o ————

SPILL OR LEAK PROCEDURE

If poasible, wear butyl rubber gloves, setf.contained breathing apparatus, proteciive ciothing. |f possible,
absort or mix with vermiculite, sodiur bicerbonate or sand. This may be packaged in cardboard cartons and
burned in an open pit. Wash site thoroughly with strong soap soiution.

If u apifl occurs, call the National Response Comter, $00-424-5802,

E
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DICHLORODIFLUOROMETHANE

Symonyms— Diflucrodichloromathane; F 12; Freon 12; United Nations Number...........o.ov.eeescoeeeenees —loge

Halon 122; Methane, dichiorodifiuore-; Progallant
12; Refrigerant 12; Ugon 12

CHRIS Code ..,
Formula—CClLF,

Bolling Point ..c..co.co.ocpveeerenees J.Q‘C _;ZZ'F
Appearance-Odor—Colorless, oderless gas or liquid. [

Freezing Point....................... __1.55.6 _2.52 F
Specifle Gravity—1.35 at 15°C (a fiquid) - .

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Halogenatad hydrocarbon Reid Vapor Presaure (pait).............
Vapor Pressure 46'C (115'F) (pein)
Pollution Category—USEPA __ D 1IMO __gas Vapor Density (Alr

Applicable Bulk Reg. 46 CFR Subchapter ........ Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Group—Unassigned

General—Does not burn. Toxic fumes emitted when heated to decompaosition.

Flash Point (') .. ... None
Flammable Limits. . None
Autoignition Temp. ("F) . . None
Extinguishing Agents. . None

Special Fire Procedures . When heated to decomposition temperature, it emits highly toxic fumes of
phosgene and fluorides. Flre fighters mus! wear self.contained breathing apparatus and full protective
clothing. Coal tanks exposed to fire with continuous water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
0,01 Unavailable 1000 1000

General—Liguid may cause skin or eye injury similar to frostbite. Vapor not toxic but breathing it may cause
unconsciousness without warning because of lack of oxygen.

Symptoms—Drowsiness with or withoul nausea.

Short Exposure Tolerance—Human exposure to 100,000 ppm for a few minutes produces unconsciousness.

Exposure Procedures—Remove victim to fresh air; if he stops breathing, apply artificial respiration. If the liquid
has spilled ono the skin, points of contact may be frastbitten; handle gently and protect from mechanical
damage. DC NOT RUB. Get medical attention.

REACTIVITY DATA
Stability-—Stable.

Compatibility—Material: Noncorrosive,

Cargo: Group 38 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liquid.

IF a spill occurs, call the National Response Center, 800-424-8802.

Remarks: * Vapor Pressure: 3800 mmHg at 16.5°%,
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1,1-DICHLOROETHANE

Symomyms— Asymmetrical Dichiorgathane; Chiotinated Unlted Nations Number..........c....ccoooecenrinnnnns 2362
twdrochloric ather, Ethane, 1,1-dichioro-; —_
Ethylidene chioride; Ethylidene
dichtoride; 1,1-Ethylidene dichloride

Formula—C3H,Cla
Boiling Point ..o Y 4
Apperunce-Odor—Colorless oily liquid; chioroform-like
ethereal odor Freezing Polt............covcconnee.. —=87C

Specific Gravity—1.18 -
Vapor Pressure 20°C (68°F) (mmHyp
Chemical Family—Halogenated compound Reld Vapor Pressure (psia).............
Vapor Pressure 45°C (115°F) (pain)
Pollstion Category—USEPA & IMO __EL Vapor Density (Afr = 1.0).
Applicabile Bulk Reg, 46 CFR Subchapter ....... —_ Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable kquid
Electrical Group—D

Gemeral—When heated, toxic and highly flammable vapors are given ofl,

Flash Point {"F) ..

Flantmable Limits

Autolgnition Temp.

Extingnishing Agents .. Dry¢ ical, foam, COs

Special Fire Procedures ................ Water may be ineffective on fire. Keep exposed tanks cool with water spray.

Provide fire fighters with protective clothing and seif-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
11,2 Unavailable 100 200

General—Vapor imitating. Liquid slightly iritating.

Symptoms—Vapor causes aya imitation, dizziness, intoxication. Liquid causes slight irritation.

Short Exposure Tolerance—4000 ppm in 30 minutes.

P R victim to fresh air, if breathing stops, apply artificial respiration. Skin or eye
oomcl—nuuh areas immadiately with water for 15 minutes.

REACTIVITY DATA
Stabflity—Generally stable, but decomposes when heated forming toxic and flammable vapors. Incompatible
with strong oxidizers and caustics.

Compatibllity—Material; Usual materials of construction are suitable.

Cargo; Group 38 of compatibility chart,

SPILL OR LEAK PROCEDURE

Wear protective clothing, face shield, goggles, respiratory protection. Secure ighition sources. Water spray
may be used to flush spills away.

If a spill occurs, call the National Response Center, 800-424-8902,
Remarks: This compound is a teratogen; 1,2-Dichlorcethans i8 a suspected carcinogen.




2,2'-DICHLOROETHYL ETHER

Symonyms-~ Chiorex; Chiorosthyl ether; United Nations Numb 1 i1
bis{2-Chigroethyl} ether; bis-beta-Chloroethy! ether; —_—
DCEE; 2,2"-Dichlorodiethyl ether; Dichlorcether;

Dichloroethyl ether; beta, beta’-Dichioroethyl ether;

sym-Dichloroethyl ether; Dichioroathyl oxide; CHRIS Code ~DEE
Ethana, 1,1°"-oxybis[2-chloro-; 1,1 -oxybis[2-chloro-; _—
1,1"-Oxybis[2-chloroethana)
Formula—CICH,CH,OCH,CH,CI Bolling Polnt ..........ocoevniens —17¢°C ___ 352'F
Appearance-Odor-—Colorless fiquid; chloroform-like odor ‘c ____'F
Freezing Poist..........conionr —=5C ___-S8'F
Specific Gravity—1.22 N ___F
Vapor Pressure 20°C (68°F) (mmHg}......... — L2

Chemical Family—Ether Reid Vapor Prossure (

(peln)...
Vapor Pressure 46'C (115°F) (peta).
Poilution Category—USEPA __ A MO __ B Vapor Denmsity (Alr = 1.0}
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solability in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustibla liquid
Flectrical Group—C

General—When heated to decomposition, it emits highly toxic fumas; it reacts with water or steam 1o evolve
toxic or corrosive fumaes.

Flash Point ('F)..... 131 (cc)
Flammable Limits.. . Unavailable
Autoignition Temp. {'F) . 6%

Extinguishing Agents.
Special Fire Procedures

. Foam, CO;, dry chemical
. Waar full protective clothing and respiratory protection.

HEALTH HAZARD DATA
Health Huzard Ratings Odor Tareshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 Unavailable 5/5kin 5/8kin

General—Vapor is irritant to mucous membranes of eyes and nose. i affects kidneys and kver in varying
degrees, and is a mild narcotic.

Symptoms—Nausea, irritation of eyes and nose.

Short Exposure Tolerance—500-1000 ppm causes severe iritation of the ayss and noss after brief axposurs.
100 ppm produces shight nausea and irritation.

Exposure Procedures—Remave victim 1o fresh air. Skin or eye contact—remove contaminated clothing and
gently flush atfected areas with water for 15 minutes. Giet medical advice or attention.

REACTIVITY DATA
Stability—Stable until heated to decomposition. Will react with water or steam, and can react vigorously with
oxidizing matenials.

Compatibility—Material: Unavailable.

Cargo: Group 41 of compatibility chart.

B
SPILL OR LEAK PROCEDURE

Woeat rubber gloves, large heavy face shisld, self-contained breathing apparatus. Secure ignition sources.
Flush with large quantities of water.

If a spill ocgurs, call the National Response Center, 300-424-8802.
Remarka: t Unavailable
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2,2'-DICHLOROISOPROPYL ETHER

Synonyms— bis(2-Chloroisopropyl)ether; United Nationg Number..............cooccvcns e
Dichloroisopropyl ether; Ether,
bis(2-chlora-1-methylethyl); Propane,

2,2"-oxybis[2-chloro
CHRIS €088 .....cnoee e serecnereeennpreosiens pscseeees
Formula—{CIGH:C{CH:)HEO
Boiling Point............c..ocoonni. —rc
Appearanes-Odor—Colorless liquid —_—
Freezing Point ................c........
Specific Gravity—1.11
Vapor Pressure 20°C (68°F) (mmHg)
Chemical Family—Ethers Reid Vagor Pressure (pois).

Vapor Pressure 46°C (115°F) {puis)..
Pollution Category-—USEPA . C__ MO __C Vagpor Density (Air = 1,0).
Applicable Bulk Reg, 46 CFR Subchapter ......, = Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E; Combustible liguid
Electrical Group—NA

General—Liberates hydrogen chloride vapors when combustion cccurs.

Flash Point ('F)... . 185

Flammable Limits Unavailable

Autoignition Temp. 'F) . Unavailabie

Extingquishing Agents... Water, foam, COq, dry chemical

Special Fire Procedures .. . Water to blanket fire. Wear self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
Unavailable 0.92 my/l Unavailable Unavailable

General-—Skin and eye irritation by direct contact.

Symptoms-—Strong respiratory tract irtiation and damage to liver and kidneys.

Short Exposure Tolerance—The lower |ethal concentration for rats in 5 hours was 700 ppm.

Exposure Procedures—Remove immediately to fresh air. Admini artificial respiration or oxygen as necessary.
For ingestion, provide immediate hospitalization,

REACTIVITY DATA
Stability—Stable. Reacts with oxidizing rnaterials.

Compatibllity—Material: Incompatible with aluminum, copper, epoxy coatings.

Cargo: Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear self-containing breathing apparatus, full protective clothing and rubber gloves.

If » 3pill occurs, call the National Respomse Center, 800-424-8802,

Remarks: T Unavailable
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DICHLOROMETHANE

Synomyme— Methylane bichioride; Mathylene chioride; United Nations Number.
Methylens dichionde —_—
CHRIS Code ............oooooecvoeversonsssissisoennnesene —DCM
Formula—CH,Cl;
Bolling Point ..
Appearance-Odor—Colorless liquid with a
chiorgform-like odor Freezing Point
Specific Gravity—1.34 -
Vapor Pressure 20°C (68" Hg).......... —350
Chemical Family—Haloenated hydracarbons Retd Vager e :,.,:;_’_ (mmHE)-o ke
N Vapor Pressure 46°C (115'F) (pala). . 180
P Category—USEFA Mo __ DR Vapor Density (Alr = 10) .30

Applicable Bulk Reg. 46 CFR Subchapter ... O Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Group—D

General—No flash point by conventional methods, but forms flammable vapor-air mixtures at 212°F and higher.
Evolves phosgene, a poisonous gas, and hydrogen chioride gas when heated.

. None

12 to 19%

1033

Water, foam. dry chemical CO,

Wear self-contained breathing apparaius. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,1,2 214 Unavailable 50
General—Suspecied carcinogen. Vapor causes anasthetic effects at high concentrations. Liquid causes skin and
aye irritation. Prolonged or repeated skin contact may cause defatting of the skin and may produce
dermatitis from daily contact,
Sy Lightheaded mental fusion, r . vomiting and headache.

Short Exposure Taolerance—Not well established, possibly in the range of 10,000 to 20,000 ppm by valume in ak.
However, incoordination, dizziness and siight nausea begin after a half-hour exposure to approximatety 1000
ppm.

Exposure Frocedures—Giva artificial respiration if breathing has stopped. If the ayes are invoived, flush and than
irrigate with large amounts of water for at least 15 minutes. If ingestion has occurred, obtain medical
aftention.

REACTIVITY DATA
Stability—Stable; but contact with open flame causes decomposition.

Compatibility—Material: Corrosive to aluminum and magnesium: corosive to steal when wet.

Cargo: Group 38 of compatibility chart,

SPILL OR LEAK PROCEDURE
Avoid contact with Nquid.

1f a spill occwrs, call the Natioanl Rasponse Center, B00—424-8302,
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2,4-DICHLOROPHENOL

Synonyms— Chlorophenols, liquid; Dichlofophenol; United Nations Number.... "
Phenol, 2,4.dichloro- —_—
CHRIS Code ........coovcomerncncrrcrncrnnirmererenereerons oG
Formula—CeH,Cl,0H
Bolling Pointt .............ccocrecre. — 215

Appearance-Odor—White 10 tan solid needies; colorless —
liquid; strong medicinal odor Freezing Point................o... . 42°C

Specific Gravity—1.4 at 140°F (liquid)
1.4 at 59°F (solid) Vapor Preasure 20°C (68'F) (mmHg) .
Chemical Family—Phenols Reid Vapor Pressure (pals).............,

Vapor Pressure 46°C (115°F) (pain)
Pojlution Category—USEPA __B__ MO _A Vapor Density (Air = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ... Q' Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Gronp—0

General-—Slight fire hazard when exposad o heat or flame, May decompose in a fire, relsasing toxic products
including hydrogen chioride.

Flash Polnt *F)........ccocouvcccnene... 237

F, ble Limits..... . Unavailable

Anteignition Temp, (*F). . Unavailable

Extinguishing Agents.. Water fog, alcohol foam, carbon dioxide, dry chemical,

Special Fire Procedures . . Water and foam may cause frathing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
Unavailable 0.02 Unavailable Unavailabie

General—Will irritate skin and burn eyes on short exposure. Possibility of thermal burns from hot liquid,

Symptoms—Insitation, burning, nausea, vomiting, diarrhes, hyperactivity, and/or convulsions.

Short Exposure Tolerance—Inhalation: Dust and vapor toxic; 15 ppm vary irritating.

Exposure Procedures—Gat medical attention. Inhalation: Remove to fresh air, rest, mouth to mouth resusciation
or oxygen it 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 260°C. Reacts with acids and caustic and alkali solutions.

Compatibitity—Material: Papidly corrodes aluminum, siowly cormodes zing, 1in, brass, bronze, copper. Use
stainless or mild steal with nitrogen pad {to kesp dry). Linings are generally unsuitable.

Cargo: Group 21 of the compatibiity chart,

SPILL OR LEAK PROCEDURE

Avoid contact, wear goggles, body covering clothing including rubber or neoprene gloves, gauntiets, and
boots. Use self-conlained breathing apparatus. For solid spills prevent entry into sewers or natural watarways;
shovel info 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 a spill occurs, call the Nations]l Response Center, 8004248802,

Remarks: 7 Unavailable 199
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1,2-DICHLOROPROPANE

Sysonyms— Dichioropropane; Propane, 1,2-dichloro-;
Propylene chioride; Propylene dichloride

Formula—CH,CHCICH,CI
—Cojorless liquid; swesetish,
chloroform-like odor
Specific Grarity—1.18
Chemical Family-—Halogenated hydrocarbons

Pollution Category—USEPA _ ¢ Mo __ B
Applicable Bulk Reg. 46 CFR Subchapter ......., )

United Natlons Number..............oveveeeeenn. 1279

Boilimg Point .......c..ccccoveveeen

Freezing Point.......ccovevoennee

Vapor Pressure 20'C (68°F) (mmHg)
Reid Vapor Pressure (paia)............
Vapor Pressure 46°C (115°F) (pain).
Vapor Density (Alr = 1.0)
Solubility in Water

FIRE & EXPLOSION HAZARD DATA

Grade—C: Flammable liquid
Electrical Group—D

Geseral—Both the liquid and vapor, on contact with @ hot surface of a naked flame, decompase to form
phosgene, an exiremely poisonous gas. Highly toxic hydrogen chloride gas is a combustion product.

Flash Point ('F) ..
Flammable Limits
Autoignition Temp. {"F) .
Extinguishing Agents..
Special Fire Procedures .
protection for fire parties.

65
3.4 10 14.5%
1035

G0y, dry chemical, foam, water fog
. Keep exposad tanks cool with water spray. Provide body and respiratory

HEALTH HAZARD DATA

Health Hazard Ratings Odor Thresbold (ppm)
1,13 Unavailable

Genernl—Skin contact can cause dermatitis. Vapor inhalation causes fatty degeneration of the liver and kidneys,

Symptoms—Headache, weakness, nausea, dizziness. Skin contact may cause dermatitis.

Short Exposure Tolerance—Short-term peak exposures of warkmen to 400 to 500 ppm were tolerated without

apparant ill effects.

Expesure Procedures—Vapor—remova victim to trash air; if breathing stops, apply artificial respiration. Skin or
aye contact—ramaove contaminated clothing and gently flush affected areas with water for 15 minutos, Get
medical advice of attention. Symptoms may be delayed several days of longer.

PEL/TWA (ppm)

TLV/TWA (ppm)
75 75

REACTIVITY DATA
Stability—Generally stable. Can react vigorously with oxidizing materials.

Compatibility—Materlal: Corrodes auminum,

Cargo: Group 38 of compatibility chan.

SPILL OR LEAK PROCEDURE

Wear rubber gloves and protective clothing. Avoid contact with liquid. Secure ignition sources.

If a:i]l occurs, call the Natioaal Response Center, $00-424-8802,




1,3-DICHLOROPROPENE

Symy-—lbhl-ﬂ'lloro.llyl chiorice; United Nations Number.................ccoucrccrences 2047
chioride; Dichicropropene; ——————
1 G-Dkzhloropropyhm algha,
gamma-Dichloropropylene; 1-Propene, 1,3-dichioro-;
Telone CHRIS Code ~DPY

Formula—CiCH, = CHCH,C|

Boiling Point .......coccovernvvnres —104°C
Appearsuce-Odor—White or yellow liquid; sweet
panetrating odor Freezing Point
Speciflc Gravity--1.23

Chemical Family—Subatituted allyls Reid Vapor Pressure (paia)......

Vapor Pressure 46°C (115°F) (peis)
Pollutica Category—USEPA — 8 MO _B Vapor Demsity (Air = 1.0).............

Applicable Bulk Reg. 46 CFR Subchapter ....... . Q. Solwbility |n Water.

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Growp—D

Gemeral—Combustion produces toxic vapors of hydrogen chioride, phosgene, and carbon monoxide. Fire may
cause violent rupturs of tank.

Flash Point ('F)..

§ L Fire Proced Fire penna must wur I'uII respiratory protection and, where danger of skin
conilct exists, tull body protection as well.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,23 1t03 1/8kin 1/8kin

General—Suspected carcincgen. Liquid is severely irritating to eyea. Vapor is a severe iritant.

Symptoms—Blisters and burns when in contact with skin. Breathing the vapors causes iritation to nose and
eyes,

Short Exposure Tolerance—Unavailable. However, it should be noted that the commercial product is a mixture of
isomers. The physical properties will vary somewhat depending upon the proportion of each isomer present.
The mixture should be handled in the sams manner as a Class B poison,

Exposure Procedures—Vapor—remove victim 1o fresh air; if breathing siops, apply artificial respiration. Skin or
oye contact—remave contaminated clothing and gently fiush affected areas with water for 15 minutes. Get
medical advica or attention,

REACTIVITY DATA
Stability—Stabie.

Compatibility—Muterial: Wil cause corrosion of steal if wet or atl elevated temperatures; also attacks aluminum
and rubber.

Cargo: Group 15 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, self-contained breathing apparatus, protective clothing. Avold contact with liquid. Secure
ignition sources.

If » spill occars, call the National Rosponse Center, S00-474-8802,
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DICYLOPENTADIENE

Symonyms— Cyclopentadiena; 1,3 ena,
1,3-Cyclopentadiena dimer; Dicy; 3a, 4, 7, Ta-
Dicycio-1,4-pentadiens;
Tetrahydro-4,7-methanoindene

Formula-—C,oH:1

Appearance-Odor—Coiorless crystals or molten liquid;
camphor-like oder

Specific Grarity—0.98

Chemical Family—Olotin

Pollution Category—USEPA MO B
Applicable Bulk Reg. 46 CFR Subchapter . ... RO

United Nations Number..............coocoviiininne 2048
CHRIS Code................... DPT
Botting PoiRt .............cecrcvccre _Lﬁg ___33.1:
Freezing Point.............cccooe0n 3z'c 21°'F

o C3
¥apor Pressure 20°C (68°F) (mmHg) . A— NI
Reid Vapor Pressure (psin)...........

Vapor Pressure 46°C (113°F) (psia)
Vapor Dessity (Air = 1.0
Solubility in Water...........

Grade—D: Combustible
Electrical Group—C

General—Keep away from heat, sparks and fire.

Flash Point ('F} ... 80 to 100
Flammable Limits.......

Autoignition Temp. ('F)
Extinguishing Agents....
Special Fire Procedures ..

FIRE & EXPLOSION HAZARD DATA

Foam, carbon dioxide, dry chemical, water spray
. Water may be ineffective. Keep axposed tanks coo! with water spray.

Health Huzard Ratings
1.1.2

Odor Threshold (ppm)
less than 3.003

thermal burns from hot liquid.

after 10 minutes at 5.5 ppm.

radical advice or attention,

HEALTH HAZARD DATA

General—Liquid causes skin and eye irritation. Avoid prolonged or repeated breathing of vapor. Possibility of

Symptoms—I|nhalation—dizziness, drowsiness. Skin contact—dermatitis following prolonged contact.

Shovt Exposure Tolerance—1 ppm caused slight aye and throat irritation after 7 minutes. Eye imitation resulted

Exposure Procedures—Vapor—remove vichim to frash air, if breathing stops, apply artficial respiration. Skin or
eye contact—remova contaminated clothing and gently flush atfected areas with water for 15 minutes, Get

PEL/TWA (ppm) TLV/TWA (ppm)
5 5

Stability—Stable.

Cargo: Group 30 compatibility chart.

REACTIVITY DATA

Compstibility—Muterial: Usual materials of construction are suitable.

SOUNCes.

SPILL OR LEAK FROCEDURE
Waear rubber gloves, face shield, protective clothing. Have all-purpose canister mask availabe. Secure ignition

It » spill sccurs, call the Natlonal Response Center, 800-424-8802.
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DIESEL OIL

Symonyms— Diesel fuel; Fusl ol no. 1-D; Fuel oil no. United Nations Number.......................c.coon. 1270
2.0; Petroleum oil - =
CHRIS Code _ops
Foriuls—Not chemically distinguishable.
Boiling Poist ... 232-425'C  450-800°F
Appoarance-Odor—Brown, slightly viscous liquid; smelis ‘¢ 'F
Hke kerossne Froezing Poiat............... —28'C —20°F
Specific Gravity—0.8 10 0.9 Cc _____F
Vi Pressure 20°C (60°F) (mmHy)
Chamical Famlly—Misc. hydvocarton mixtures Rrvw Pressure (pais)...

Yapor Preature 46°C (113°F)
Pollution Category—USEPA MO} Vapor Density (Alr = 1.0)...
Applicsble Bulk Reg. 46 CFR Subchapter ........ . Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D or E depending on flash point
Electrical Group—D

Gensral—Diess! fuel, dus 1o fts elevated flash point, will generally not constitule a fira hazard. Keep away from
heat or flame.

110 to 180

1.3 to 8.0%

494

.. COy, dry chemical, foam, water fog

Water of foam may cause frothing. Do not direct water directly into fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavallable Unavailable Unavailatie
Ganeral—Inhalation of high concentrations of vapor can cause headache and stupor. Liquid is iritating to the
skin.

§; Ingestion irritation of stomach and intestines with naussa and vomiting. Inhalation:
headache, stupor.

Short Exposure Tolerance—LUnavailable

Exposure Procedures—Vapor—remaove victim to fresh air; if breathing stops, apply artificial respiration. Skin or

eye contact—remove contaminated ciothing and gently flush affected areas with water for 15 minutes, Get
maedical advice or attention.

REACTIVITY DATA
Stability—Stable.

Compatibllity —Material: Usual materiais of construction are suitable.

Carge: Group 33 of compatibiiity chart,

SPILL OR LEAK PROCEDURE

Wear rubber gloves, protective clothlng. Have respiratory protection aveiable. Secura ignition sources. Soak
up with rags, paper, or dry vermiculite,

If a spill occurs, call the National Response Center, S00-424-8802,
Remarks: * Vapor Prassure: 2.8 mmHMg at 50°C.
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DIETHANOLAMINE

Synonyms— Diethylolamine; 2,2"-Dihydroxydiethylamine; United Nations Number..
Di-{2-hydroxyethyllamine; bis{Hydroxyethyl)amine; -
bis{2-Hydroxyethyfamine; 2,2'-Iminobisethanal;
2,2"-Iminodiethanol

Formala—{HOCH.CH,},NH

Appearance-Odor—Thick, colorless liquid; ammonia-like -
odor Freezing Point....................... . o
Specific Gravity—1.09

Vapor Pressare 20°C (68°F) (mmHg)

Chemical Family—Amine Reid Vapor Pressure (pein).............

Vapor Preswure 46°C (115°F) (paia)
Pollution Category—USEFA MO i Vapor Density (Alr = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ... O Solubility in Water

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

General—Siight fire hazard when exposed to heat or flame. Irritating vapors are generated when heated.

Flash Point ('F) .

Flammable Limits

Autoigrition Temp. ("F}.

Extinguishing Agents... CO,, dry chemical, water og, alcohol foam

Special Fire Procedures .. ... Water or foam may cause frothing. Provide fire fighters with seti-contained
breathing apparatus and protective clothing.

. 280
1.6% (calculated) to 9.8% (estimated)
1224

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
222 Unavailable 3 3

General—Liquid is irntating to skin and highly corresive to eyes. Avoid inhalation of high vapor concentrations,

Symptoms—Iiching or burning at poinis of contact

Short Exposure Tolerance—Unavazilable

Exposure Procedures—S5kin or eye contact—remove contaminated clothing and gently flush affectad areas with
water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—Relatively stable.

Compatibility—Material: Avoid copper and its alloys,

Cargo: Group 8 of compatibility chant.

SPILL OR LEAK PROCEDURE

Wear butyl rubber gloves, faca-shield or all'-pt.lrpoue canister raspirator, protective clothing. May cover with
sodium bisullate, spray with large excess of water and wash up,

I 'a spill occnrs, call the National Response Center, 300-424-8802,

Remarks: Since the pure material is solid at ambient temperatures, diethanolamine may be camed in aqueaus
solution or at elevated temperatura to keep it liquid.
{ Unassigned
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DIETHYLAMINE

Synonyms— DEN; N-Eihylethanamine United Nations Number....................cocevvnene. 1154

Formula—(C;Hs)sNH

Appearance-Odor—Coloviess liquid; ammonia-like odor

Specific Gravity—0.71
. Vapor Pressure 20°C (63'F) (mmHp) ..
Chemical Family—Amine Reid Vapor Pressure (pafa)...........
Vapor Pressure 46°C (115°F) (pain).
Pollution Category—USEPA B __ 1MO _G_ Vapor Density (Air = 1.0
Applicable Bulk Reg. 46 CFR Subchapter ........ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Growp—C

General—Extromely flammable. Dangerous when exposed to heat or flame. Vapors are heavier than air and
may travel considerable distance 1o an ignition source and flashback. Irritating vapors are generated when
heated.

Flash Point ("F)

P ble Limity.

Antoignition Temp. ('F}

Extingulshing Agents...

Special Fire Procedures
clothing.

. GOy, dry chemical or aicohol foam
. Provide fire fighters with ssif-contained breathing apparatus and protective

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,22 0.14 10 10

Gemernl—Liquid very Irritating on contect and is toxic by skin absorption, Vapor causes severe irritation of nose
and respiraiory passages.

Symptoms—Liquid causes eye Injury and skin irmitation.

Short Exposure Tolerance—100 ppm for 30 minutes,

Procedures—In case of contact with ayes or skin, immediately flush with plenty of water for at least 15
minutes; for eyes get medical attention, Remove contaminated clothing and shoes at once.

REACTIVITY DATA
Stability-—Stable.

Compatibllity-—Materlal: Steel and stainkess steel are compatible. Copper and its alloys should not be used.

Carge: Group 7 of compatibilty chart.

SPILL OR LEAK PROCEDURE

Wear butyl rubber gloves, face-shleld or all-purpose canigter respirator, protective clothing. Secure ignition
sources, Cover with sodium bisulfate and clean up. Flush splll with large quantities of water.

It & spill occurs, call the National Response Center, 500--424-3802,

Remarks:
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DIETHYLBENZENE

Symonyme— Disthylbenzens (1,2-, 1,3- or 1,4-); United Nations Numb 2048
Dty m-or o i —
CHRIS Code —DEB
Formala—CyH(CaHuly
Bolling Poit .............cceeeee —182'C ___ 26Q°F

Appearance-Odor—Coloriess hquid; benzens-like odor C o
Specific Geavity—0.87 T
- e Reid Vapor Py (pata).
Vapor Pressure 46°C (113°F) (peia).

Pollution Category—USEPA MO € Vapor Density (Air = 1,0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubllity in Water

Vapor Pressure 20°C (68°F) (mmHp) .......... — 1

FIRE & EXPLOSION HAZARD DATA
Grade—0; Combustible luid
Electrical Group—0

General—Moderate hazard, when exposad o heat or flame,
Flash Polst CF)......
Flamsable Limits ...
Autoignition Temp. .. BOG

. €Oy, dry chemical, foam, water fog

Special Fire Procedures .. Fight in the same manner as any Grade D petroleum product fire. Firafighter
should wear respiratory protection.

HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1. 1,1 Unavailable Unavailable Unavailable

Geaeral—Vapor harmful.

Symptoms—Headache, dizziness, nausea

Short Expoture Tolerance—Unavailable

Exposure Procedures—Vapor—ramove victim to fresh air; If breathing stops, apply artificlal respiration. Skin or
eya contact—remove contaminated clothing and gently flush affected areas with waler for 15 minutes. Get
madical advice or attantion. The effacts of inhatation may be delayed.

REACTIVITY DATA
Stability—Relatively stable. Can react with oxidizing materisis.

Compatibility—Material: Rubber, on kong immersion, will first swell, then soften,

Cargo: Group 32 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with liquid. Secure ignition scurces.

n.mmunmnmw.mm
Remarka: Usually shipped as a mixture of isomers; the ortho and para forma will predominate.
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PIETHYLENE GLYCOL

Sysonyms— DEG; Digiycol; Dihydroxydiethyl ether; Unlted Nations Namk i

2,2"-Dihydroxyethyl ether; bis(a-HydroxyolthJm
3-Oxa-1,5,-pentanediol; 2,2"-Oxybisethanol;

2,2"-Oxydiathanc!
CHRIS Codle ....ooovcevvnnnnrrnnervoniosernns _DEG
Formula—~{CH;CHy,OH:O
Bolling Point ...
Appearsnce-Odor—Coloriess, syrupy liquid; slight odor I o)
Freezing Point ... . =§C
Specific Geavity—1.12 -
Chemical Family—Glycol athers
Pollution Catsgory—USEFA mo 1l Vagor Density (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ —L Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electricsl Group—C

General—Siight hazard, when exposed io heat or flame; can react with oxidizing materials.

COy, dry chemical, alcohol foam, water spray
Water or foam may cause frothing. Do net direct water directly into fire,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm)} PEL/TWA (ppm) TLV/TWA (ppm}
0,01 Unavallable Unavallable Unavailable

General—Under ordinary conditions of handling, not considered toxic.

Symptoms—Skin which has come into contact with the liquid may burn or itch,

Short Expoware Tol Unavailable

Exposwre Procedures—Eyo or skin contact—flush affected area gently with water for 15 minutas, For eye
contact, or if skin is blistered or peeled, get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Compatible with most matevials of construction,

Cargo: Group 40 of compatibilty chart,

SPILL OR LEAX PROCEDURE
Waear rubber gioves, face-shiekd, protective cothing. Avoid contact with liquid,

If n spill oceurs, call the Nationsl Response Center, 800-424-8802.

Remarks: } Unassigned

102




DIETHYLENE GLYCOL BUTYL ETHER

Synonyms— Butoxydiethylene glycol; 2-(2-Butoxy United Nations Number.
ethoxy) ethanol; 2-{2-Butoxy ethoxy) ethanol; Butyl
Carbitol; Butyl diglycal; Butyl dioxitol; Diglycol
rmonabutyl ether; Dowanol DB; Extasolve DB
Solvent CHRIS Code........oooovcerecce e

. —DME

Formuin-——C,HyOCH,CH, OCH,;CH;OH

Bolling Peint . . —231°C ___4a8°F
Appearance-Odor—Colorlass liguid; faint pleasant odor. ____..c _.__F
Freezing Polmt. ... __ -—g8'C ___ —90°F

Specific Gravity—0.95

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Gycol ether Reid Vapar Preasure (péla)...........
Vapor Pressure 46°C (115°F) (psia).
Pollution Category—USEPA _____ 1MO __IIL__ Vapor Density (Alr = 1.0)
Applicable Bulk Reg, 46 CFR Subchapter ... B Solubility in Water ...........cccormeeerine ——Complete .

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

General—Moderate fire hazard when exposed to heat or flame.

Flash Point (°F) ..... .o172
Flammable Limits v e Unavailable
Autoignition Temp. °F) ... 442 .

Extinguishing Agents. .. __ Confined area—G04, dry chemical. Open area-polar salvent foam
Specia! Fire Procedures .. ... Water spray may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
1,01 Unavailable Unavailable Unavailable

General—Slight eye irritation. Low toxicity.

Symptoms—Liquid—slightly painful and irritating 1o eyes; repeated skin contact causes shight irvitation.
Vapor—eye irritation.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Liguid—tlush with water. Vapor inhalation—remove victim to fresh air.

REACTIVITY DATA
Stability—Stable.

Compatibllity—Material: Mild steel and stainless steel are suitable. Certain rubbers and plastics are unsuitable.

Cargo: Group 40 of compatibility chart.

A
SPILL OR LEAK PROCEDURE

Avesd contact with liguid. Secure ignition sources. Absorb on paper towel and vermiculite.

If & spill occurs, call the Nations] Response Center, 800-424-8802,

Remarks: 1 Unassigned
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DIETHYLENE GLYCOL ETHYL ETHER

Synonyms— Carbitol solvent; Dowanol DE; Ektasolve United Nations Number....................ccoccooer. — 3
DE Solvent; Ethoxy diglycol; [
2-(2-Ethoxyethoxy)ethanol

CHRIS Code ........oooereeereeccceireirornr. — RDGE

Formula—HOCH,CH;OCH, CH:OC:H, —

Bolling Poiat ........................ —eee£B2°C

Appearance-Odor—Colorless liquid; mikd pleasant odor

Freezing Point....................... —=18C
Specific Gravity—1.03

Vi Pretsure 20°C (68°] Hyp .
Chemical Family—Giycol ether R:l’:r‘v'l.por P:'Imm ((pllal?(mw

Vapor Pressure 46°C (1153°F) (puia)
Pollution Category—USEFA 1M Vapor Density (Air = 1.0}..
Applicable Bulk Reg. 46 CFR Subchapter ........ Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—Moderate hazard when exposed to heat.

Flash Point ('F).
Flammable Limits.

Autofgnition Temp. ("F)
Extinguishing Agents
Speclal Fire Procedures ...

. 205

LEL=1.2% UEL=8.5% (est.}

400

Dry chemical, atcohol foam or carbon dioxida.
. Coal exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odoer Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
0,00 Unavailable Unavailabie Unavailable

General—Stronyg ingestive toxin. Mild local irritant. Under ordinary conditions of handiing not considered toxic.

Symptoms—None expected with normal use.

Short Exposure Tolerance—Unavailable.

Exposure Procedures—Vapor—remove victim to fresh air. Skin or eye contact—remove contaminated clothing
and gently flush effected area with water for 15 minutes. Get medical advice for eye comntact.

REACTIVITY DATA
Stability——Stable. Can react with oxidizing materials.

Compatibility—Masterial: Usual materials of construction are suitable.

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 spill occurs, call the National Response Center, S00-424-8302,

Remarks: 1 Unassigned



DIETHYLENE GYLCOL METHYL ETHER

Synonyms— Dowanol DM; Ektasoive DM Scolvent; United Nations Nember............cocerievcerinnenns —1
2-(2-Methoxyethoxylathanol, Methyl Carbitol —

CHRIS Coe ......ooceooeseveees e ersemssrcorsons DOM
Formula—CHyOCH:CHOCH,CHOH
Boiling Point...........coooovvceveenn —.193C
App Odor—Colorless liquid with a mild pleasant
odar Freeziog Polit.......ccooo.connreeens . —B4C

Specific Gravity—1.03

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Glycol sther Reid Vapor Pressure (peis)....
Vapor Pressure 46°C (115'F)

Pollstion Category—USEPA ™Mo . C Vapor Density (Alr = 1.0).

Applicable Bulk Reg. 46 CFR Subchnpter ........ DO Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustibie liguid
Electrical Group—C

General—Moderate fire hazard when exposed to heat or flame.

Flash Point 'F) ...... .. 200
Flammabie Limits LEL =1.2% UEL—unavailable
Autoignition Temp. ('F) . Unavailable

Extinguishing Agents..
Special Fire Procedures .

Water, carbon dioxide, dry chemical, of alcohet foam
.. Cool exposed tanks with water.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm}
0,00 Unavailable Unavailable Unavailabie

General—Not considered toxic under ordinary tonditions of handling.

Symptoms—Liquid may irritate eyes.

Short Exposure Tolerance—Unavailable.

Exposure Procedures—Vapor—remove victim to fresh air. Skin or eye contact—remaove contaminated clothing
and gently fiush atfected area with water for 15 minutes. Get madical advice for eye contact.

REACTIVITY DATA
Stability—Stable. Can react with oxidizing materials.

Compatibility—Material: Usual materiais of construction are suitable.

Cargo: Group 40 of compatibility chart.

o
SPILL OR LEAK PROCEDURE
Avoid contact with fiquid.

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

Remarks: 1 Unassigned
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DIETHYLENETRIAMINE

Synoayms— bis{2-Amincethyl)amine; Unlted Natons Number.
2,2'-Diaminodisthylamine

CHRIS Code ............oocoeeceerenrncrircensene e
Formuta—NHCHiCHNHCH, CHy NH,

Bolling Polnt ............cocoooennenees
Appnmu-odnf—Thlck yellow liquid; ammonia-like

Freezing Point.......................

Spuiﬂc Grlvily—o 95

Vapor Presaure 20°C (68°F) (mmH|
Chegnical Family—Amine Reld Vapor Pressure (pula)........... v

¥apor Pressure 46°C (113°F) (peia)..
Pollution Category—USEPA IMO __D_ Vapor Demsity (Alr = 1,0).
Applicable Bulk Reg. 46 CFR Subchapter ........ Solability in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—E; Combustible liquid
Electrical Group—D

General—At ambient temperatures the fire hazard is low. imitating vapors are generated when heated.

Flash Pnht [ o/ TN 215
Fl Limits... . 1 lo 10% (calculated)
Autoigaition Temp. (‘F) ...
Agents.. CO. dry chemical, alcohol foam, water fog.
Special Fire Procedures ... Water increases the amount of vapor produced. Fire pamas should wear body

and self-contained brea lng apparatus.

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppra)
2,22 10 1 1/8kin

General—Liguid causes severa burns. Vapor is imitating.

Sy Thioat i ion, nausea, wheezing breath. Liquid contact can cause serious eye and skin burns and
savere allergic reactions.

Short Exposure Tolerance—Unknown, No animal deaths followed on 8-hour exposure to saturated vapors at
rocin temperature.

Exposure Procedures-\apor—remove victim to fresh air; if breathing stops, apply artificlal respiration. Oxygen,
administered by trained personnel, is helpful. Skin or eye contact-—emove contaminated clothing and gentty
flush affected areas with water for 15 minutes. Gat medical advice or attention.

REACTIVITY DATA
Stability—Stable. Water dilution will evolve toxic vapors.

Compatibility—Material: Corrodes copper and its alioys,

Cargo: Group 7 of compatibiity chart. See also Appendix l—Exceplicns 1o the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face-shield or all-purposa canister mask, and protective clothing. Avoid contact with the
liquid. May cover with sodium bisulfate, spray with large excess of water and washup.

lfnqﬂlﬂﬂﬂhNuﬂmﬂMﬂCﬂl«.m.

Remarks:
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DIETHYLETHANOLAMINE

Synonyms— DEAE; Diethytaminosethanol; 2-Diathyl United Nations Number.....
aming sthanol; 2-N-Diethylaminc ethanot; 2-Olethyl
aminoethyl alcohol; beta-Ciethylaminoethyl alcohol;
N,N-Diethylathanolamine; Diethyl-(2-hydroxyethyl)

amine; 2-Hydroxytriethyl amine CHRIS Code _DAE
Formula—(CyHy}sNGoH,OH
Boiling Polnt ................ooeree —18'C
App Odor—Colorless liquid;, weak ammonia-like —_—
odor Freezing Polnt..... Pour point ___—78°C
Specific Gravity—0.88
Vapor Pressure 20°C (68°F) (mmHg) .
Chemical Family—Aming l!:lp:"’-pnr Pr:u-nu o Fl( ..........

(puin)
Vagor Pressure 46°C (115°F) (psla)
Pollution Category—USEPA ™Mo __C Vapor Density (Air = L0
Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Gende—D: Combustible liquid
Electrical Group—C

General—Moderate fire hazard when exposed to heat or flame. Toxic and irritating gases may be generated.

Fissh Poiot *F)...cocoocevveneen. 126
Flammable Limits. .......... . T1l012%
Autoignition Temp. ('F) .. Unavailable

Extinguishing Agents... Dry chernical, CO,, alcohol foam, water fog
Special Fire Procedures .. .. Cool exposed tanks with water. Provide fire fighters with self-contained
breathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
113 0.04 10/5kin 10/Skin

General—Vapor irritating 10 eyes, mucous membranes. Liguid imitating to skin.

Symptoms—Vapors CALSe nausea, vomiting, respiratory imitation. Liquid causes eye and skin irritation.

Short Exposure Tolerance—500 ppm in 30 minutes; 200 ppm is toxic to central nervous system.

Exposure Procedures—Remove victim to fresh air, if breathing stops administer artificial respiration. Immediataly
flush with large amounts of water for 15 minutes, get medical attention.

REACTIVITY DATA
Stability—Can react with oxidizers and strong acids.

Compatibility—Material: Incompatible with zinc, galvanized iron, copper, and copper alloys.

Cargo: Group 8 of compatibility chart,

e
SPILL OR LEAK PROCEDURE

Wear protective clothing, goggles, gloves. Secure ignition sources. Cover with sufficient quantities of sodium
bisulfate and sprinkle water.

11 a spill occurs, call the National Response Center, 300-424-8802.

Remarks: T Unavailable
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DIETHYL SULFATE

Synonysu— Ethyl aulfate; Sulfuric acid, diethyl United Nations Number.............cc.co.coovvveeen. 1594
astar [
CHRIS Code .......coooonvvrveemesririrecmaarisannirions _DSU
Formula—(CoHs): S0,
Botling Poimt .............oocrereees __ "208

App Odor—Colorless olfy liquid; peppermint ador

Specific Gravity—1.18

Vapor Pressure 20°C (68'F) (mmHp)
Chemical Family——Ester Reic Vapor Pressure (poia)...........

Vapor Pressure 46°C (115°F) {paix
Pollution Category—USEPA ™o B Vapor Density (Alr = 1.0).
Applicable Bulk Reg. 45 CFR Subchapter ........ R« Solubility in Water.....

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electricat Growp—D

General—Low hazard when exposed o fire or flame.

... 220

4.1 to 12.4% (estimate}

at7

Alcohol toam, COy, dry chemical

. Water or foam may cause frothing, Do not direct water diractly into fire. Wear
sell-contained breathing apparatus, gloves.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshoid (ppm) PEL/TWA (ppm} TLV/TWA (ppm)

General—Highly toxic by ingestion and inhalation. Strong irmitant. Decomposition (iberates ethyl ether and sulur
oxides.

Symptoms—Highly iritating to skin and mucous membranes. Burns are caused on prolongsd contact. Naugos
and vomiting.

Short Exposure Tolerance—Animeal studies showed the Jowest lethal concentration 1o be 250 ppm for 4 hours.
Serious iiness may result from prolonged contact.

Exposure Procedures—Remove victim to frash air. Administer artificial respiration or oxygen as necessary.
Imgate eyes with water, Wash skin with soap and water. Get medical advice or attention.

REACTIVITY DATA
Stablifty—Decormposes to form athyl ether; water slowly decomposes substance 10 form sulfuric acid.
Incompatible with strong alkalies.

—Materials: Aluminum, znc, galvanized iron, lead, nickel or copper and ite alloys should not be
used. Phenclic-lined or stainless steel are suitabla.

Cargo: Group 34 of compatibliity chart.

SPILL OR LEAK PROCEDURE

Wear protective ciothing, self-contained breathing apparatus, gloves. Soak up smalt spills with absorbent or
soda ash. Wash large apills with water.

If 0 apill occwrs, call the Nationsl Responte Center, §00-424-8802,

Remarks: * Begins to decompose below its boiling point.
T Unavailable
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DIISOBUTYLAMINE

Synoayme— N-{2-Mathyl propyllamine; United Nations Namber...........cccoconsvernernrnne 2361
N,N-bis{2-Methyipropyllamine; 1-Propanamine, —
2-methyl-

CHRIS Code DBy

Formula—CaHisN

Bolling Point.............cccerrere —138°C ___203°F

Appearance-Odor—Water white liquid; arine odor —_Cc __'F

Freezing Point........................ —_—TrC __=107TF
Specific Gravity—0.745 —_Cc __F
_ Vapor Fressure 20°'C (68°F) (mmHp 10 __
Chemlcal Family—Amines Reld Vapor Pressure (pela)....

Vapor Pressure 46°C (115'F)
Paollution Category—USEPA mo __C Vapor Density (Alr = 1.0)....
Applicable Bulk Reg. 46 CFR Subchapter ....... -9 Solubility in Water

pala)..

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

General—Highly dangerous when exposed to heat or flame

B4

Unavailable

Unavailable

Alcohol fosm, COs, dry chemical

. Full raspiratory protection as wall as body protection.

Flash Point {‘F}
Flammable Limits..
Anutolgnition Temp, (")
Extinguishing Agents.....
Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm}
3,4,8 Unavailable Unavallable Unavailable

General—Liquid causes burns and eye injury.

Symptoms—itritation of lungs and respiratory tract. Skin-light iritation to burns.

Short Exposure Tolerance—Exposures greater than 100 ppm will produce irritation of respiratory tract. Pulmonary
edema may result.

Exposure Procedures—FRemove 1o frash air. Give artificial respiration or oxygen as necassary. Skin, eyes—ilush
immaediataly with water for at least 15 minutes. Remove contaminated clothing at once.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material; Will dissolve paint and most plastic materials.

Cargo: Group 7 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear self-contained breathing apparatus, full protective clothing and rubber gloves. Avoid contact with liquid.
Secute ignition sources,

If a spill ocemrs, call the National Response Couter, 500-424-8302,
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DIISOBUTYL CARBINOL

Synonyms— 2,8-Dimethyl-4-heptanol; sec-Nonyl alcohol United Nationg Number...............cccvvueneneeees i

Formula—[{CH,);CHCH; LhCHOH

Boiling Point
Appearance-OdorColoriess, olly liguid with a
characteristic odor Freezing Point........c...cccoorernine
Specific Gravity—0.81

Vapor Presaure 20°C
Chemical Family—Alcohol Reld Vapor Pressure (puin)....
Vapor Pressure 46°C (115°F)
Pollution Category—USEPA MO _@C Vapor Density (Air = 1L.0)
Applicable Bulk Reg. 46 CFR Subchapier ........ DO Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Gronp—D

General—Moderate hazard, when exposed to heat or flame.

185

. 0.81t06.1% at 212'F

., 404

Carbon dioxide, dry chemical, aicohol foam
Not pertinent

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLVY/TWA (ppm)
1,11 Unavaliable Unavaiiable Unavailable

General—Low toxicity.

Symptoms—Vapor causes eye, nose, and throat irritation. Liquid contact causes redness, flaking, cracking.

Short Exposure Tolerance—Eye irritation at eas than 5 ppm. Nose and throat imitation at 10 pprm,

Exposure Procedures—Vapor—ramove victim to frash air. Skin or eye contact—remove contaminated clothing
and flush atfected areas with water for 15 minutes. Get maedical advice.

REACTIVITY DATA
Stability—Stable, Can react with oxidizing materials.

Compatibility—Material: Usual materials of construction are suitable.

Cargo; Group 20 of compatibility chart,

SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

If » splll ocewrs, call the Nationul Responae Conter, 8004248502,

Remarks: 1 Unassigned
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DIISOBUTYLENE

Synonyms— Diisobutene; Diisobutylens, isomenic United Nations Number...........c..ccccone v, — 20090
comp’s; 2,4,4-Trimethyl pentene-1; 2,4,4-Trimethyl
pentene-2; Trimethyl pentene

CHRIS Code ....o.oovoooveerree ot rnenns e s DBl
Formula—CiH,s
Boiling Point......cooooooovvve o 102°C _ 215°F
Appearance-Odor—Water white liquid; typical organic G F
odor. Freezing Point..................... — —93°C ___—138°F
Specific Gravity—0.72 —_.C ___F

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family--Olefin Reid Vapor Pressure (paia)............

Vapor Pressure 46°C (115°F) (psin)..
Pollution Category—USEPA ______ IMO B Vapor Density (Air = 1.0).,
Applicable Bulk Reg. 46 CFR Subchapter ... 2.0 Solubility in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

Genersl—Dangerous when exposed to heat or flame. Flashback asong vapor trail may occur. Vapor may
explode if ignited in an anclosed area.

Flash Point "F) ...
Flammabi¢ Limits
Autoignition Temp. (*F}.
Extinguishing Agents..
Speciul Fire Procedures .

. 20
. LEL=0.9% (est.) UEL—unavailable
788

Foam, caron dioxide, or dry chemical
. Cool exposed tanks with water. \Water may be ineffective on fire,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,10 Unavailable Unavailable Unavailable

General—Slight vapor hazard, and slight skin iritant.

Symptoms—Headache, nauses, weakness, mental deprassion, inability fer sustained attention.

Short Exposure Tolerance—lIrritant and narcotic in high concentration. Has caused liver damage in test animais.

Exposure Procedures—Vapor—remove victim to fresh air. Administer artificial respiration if necessary.
Skin—wash with copicus amounts of water, Call a doctor.

REACTIVITY DATA
Stability—Will not spontaneously decompose.

Compatibility —Material: Usual matarials of construction are suitable.

Cargo: Group 30 of compatibility chart.

N
SPILL OR LEAK PROCEDURE

Avoid contact with liquid. Secure ignition sources.

If a splil occurs, call the National Response Center, 8004248802,

Remarks: * Vapor Pressure; 67 mmHg at 35°C,
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DISOBUTYL KETONE

Synonyms— DIBK; sym-Dilsopropylacetone; sym-5- United Nations Nomber................cocovrvicneene 1157
Diisopropylacetone; 2,6-Dimethyl-4- —_—
heptanona; Isovaleroneg, Valerone

CHRIS Code......oooeeeeeeccerrros oo neener e U
Formula—[(CH:hGHCH: GO . .

Bofling Poilftt ..., — 168°C __ 334°F
Appearance-Odor—Coloriess liquid; mild odor _—C ____F

Freezing Polnt...... —41"C —42°F
Specifie Gravity—0.81 g F

Vapor Preasure 20°C (68°F) (mmHg) ... 1
Chemical Family—Katone Reid Vapor Pressure (psia)........... -4 I

Vapor Presyure 46°C (115°F) (psin). 048
Follution Category—USEPA Mo D Vapor Density (Afr = 10).cceenn

Applicable Bulk Reg, 46 CFR Subchapter ........ R = Solubility tn Water ...........ce. ... o NOQlGIRG

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

General—Moderate fire hazard when exposad to heat or flame.

Flash Point ('F)..... . 140
Flammable Limits.. . 0.810 6.2%
Antolgnition Temp. ('F) . 745

Extinguishing Agents..... . Carbon dioxide, dry chamical, alcoho! foam
Special Fire Procedures ... Wear self-contained breathing apparatus. Cool fire-exposed tanks with water.
Water may be ineffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2, 1,1 Unavailable 25 25

General—Fairly toxic it inhaled; minor skin irvitation,

Symptoms—Redness or irritation of skin; irritation of eye, nose and throat.

Short Exposure Tolerance—Animal tests show minor skin irmitation, traces of eye injury. Inhalation resulted in
33% death rate in 8 hours, on test.

Exposure Procedures—Inhalation: Remove victim to fresh air; i breathing stops, apply artificial respiration. Skin
or eye contact: Flush afected areas for 15 minutes with water, Giet medical advice or attention.

REACTIVITY DATA
Stabitity—Stable. Can react with oxidizing materials.

Compatibility—Material: Mild steal can be used.

Cargo: Group 18 of compatibility chart,

SPILL OR LEAK PROCEDURE

It possible, wear rubber gloves, face shisld, and protective clothing. Secure ignition sources. Have all-purpose
canister mask avaitable. Kaep unprotected personnel upwind of contaminated area. Flush with water.

1f » spill occurs, call the Natiounl Response Center, 300-424-8502.

Remarks:
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DIISOPROPANOLAMINE

Sysomyms— 2,2'-Dihydroxydipropylamine; DIFA; United N: Number. H
1,1"-Imincdi-2-propanol

Formula—{CHyCHOHCH, ):NH

Appesrance-Odor—White crystalline solid or colorless
molten fiquid; ammonia-iike odor Freezing Point...........coocoocueenn. —4c
Specific Grarity—0.98 at 42°C

Vapor Pressure 20°C (68°F) (mmHpg)

Chemical Family—Alkenolamines Reid Vapor Pressure (pala)............

Vapor Pressure 46°C (115°F) (pala)..
Pollutlon Category—USEPA ™o __C Vapor Density (Air = L0).
Applicable Bulk Reg. 46 CFR Subchapter........ Q9 Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible
Electrical Groap—0

General—Slight fire hazarg when exposed to heat. Material kept at 120"-140°F for ease of handling, High
temperature evolve ammonia and other toxic vapors.

. 260
1.1 to 5.4%
580

Fiash Point 'F)......

Fiammable Limits

Autoignition Temp. 'F) .

Extinguishing Agents.. Carbon dicxide, dry chemical, alcohol foam.

Special Fire Procedures . Woar self-contained breathing apparatus and full protective clothing. Water
may be ineffective on fire; water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm}
2,22 Unavailable Unavaitable Unavallable

General-—Siight skin irritation from contact. Slight vapor irmitation. Principal hazard s \o eyes. Wear aya
protection. Poesibility of tharmal burns from hot liquid.

Symptoms—Liguid: skin irritation.

Short Exposure Tolerance—Breathing the mist generated from the chemical held at 338°F was not fatal to
animals in an B hour exposure.

Exposure Proced If oyes are splashed with diisopropanolamine, wash with water immediately. 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 corditions. Copper or copper alloys should
not be usad,

Cargo: Group 8 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear full face shields or goggles with side shield, or equivalent. Wear rubber gloves and protective clothing.
Avoid contact with liquid which can cause themmal burns.

If a spill occurs, call the National Response Conter, 500-424-8802.
Remarks: 1 Unassigned
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DiISOPROPYLAMINE

Synonyms— DIFA; N-{1-Methylathyl)-2-propanamine

Formuls—[{GHy )k CH]:NH
Appearance-Odor—Coloress liquid; amine odor
Specific Gravity—0.72

Chemical Family—Aming

Pollution C ™o &

gory—USEPA

Applicable Bulk Reg. 46 CFR Subchapter ... —Q

United Nations Namber...........cccoonnimr s 158
CHRIS Code .....covvsoeecrccenrcesceeonrsers e LY
Boiling Paint. ............cooovmnnne _ﬁﬁg __I.E;il;
Freezing Point....................... _—ﬂ:g _:EZ:E

Vapor Presaure 20°'C (68°F) (mmHpg).
Reid Vapor Pressure (paia).
Vapor Pressure 46°C (115°F) {pain)
Vapor Density (Alr = 1.0
Solubility in Water

FIRE & EXPLOSION HAZARD DATA

Grade—C; Flarnmable liquid
Electrical Group—C

General—Dangerous. Keep away from heat and open flame, Toxic oxides of nitrogen may form in fires.
Flashback along vapor trall may occur. Vapor may expiods if ignited in an enclosed area.

Flash Point (*F) ... . 30
Flammable Limits, . Unavailable
Autoignition Temp, (*F) . 600
Extinguishing Agents....

apparsus.

. Alcohol foam, CO;, dry chemical
. Water may be ineflective, Wear eye protection and self-contained breathing

HEALTH HAZARD DATA
Odor Threshold (ppm)

Health Hazard Ratings

3,24 Unavailable

General-—Liquid irritating to skin and eyes on contact, Inhalation of fumes can cause pulmonary edema.

Symptoms—Evye, skin, and respiratory irritation.

Short Exposure Tolerance—Death resylts at 2200 ppm, or from repeated exposures of 260 ppm; nausea and

impairment of vision occur between 25 and 50 ppm.

Exposure Procedures—H emove victim to frash air. Apply arificial respiration, it breathing stops. Skin or eye
contact—remove contaminated clothing and gently flush affected area with water for 15 minutes. Get

maedical advice or attention.

PEL/TWA (ppm)
5/8kin

TLV/TWA (ppm)
6/5kin

REACTIVITY DATA

Stability—-Stable.

Compatibllity—Material: Avoid copper and copper alloys.

Cargo: Group 7 of compatibility chart.

A ——
SPILL OR LEAK PROCEDURE

It possible, wear butyl rubber gloves, face shiald or all-purpose canister respiratory protection, protective
clothing. Secure ignition sources. Cover with sodium bisullate and clean up. Flush spill with large quantities of

water.

If  spill occurs, call the Nationsl Response Center, 800-424-8802.

Remarks:
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DIMETHYLAMINE

Synonyms— Dimathylamine, anhydrous; DMA; United Nations Number.
Methanarine, N-mathyl-; N-Methylmethanamine

CHRIS Code .. .
Formula—({CH,):NH

Boiling Poitit .........cooocoovvirunnns — T
Appearance-Odor-~Colorlass gas; fish-like or

ammonia-like odor Freezing Point...................... — =96°C
Specific Gravity—0.68 at 7°C (a liquid)

Vapor Pressure 20°C (6°F) (mmHg)

Chemical Family—Amine Reld Vapor Pressure (paia)..........
Vapor Pressure 46°C (115°F) (psin}
Pollutlon Category—-USEPA __C _ IMO __ga% Vapor Density (Alr = 1.0]

Applicable Bulk Reg. 46 CFR Subchapter ... ... —9Q . Solubllity in Water ...........

FIRE & EXPLOSION HAZARD DATA
Grade—Liquetied Flammable Gas (LFQ)
Electrical Growp—C

General—Unless the flow of gas can be stopped, putting out a dimethylamine firo will permit an explosive vapor
conceniration to accumulate. Extremely flammable. Vapors are eve, skin and respiratory irritants,

Flash Point 'F1....

Flammable Limits

Autoignition Temp, C'F}.

Extinguishing Agents . Stop flow of gas; CO4, dry chemical, water fog

Special Fire Procedures . Use of foam is not recommended Tanks exposed to fire should be cooled
with a water spray. F| |ret|ghhng personnal should be provided with self-contained breathing apparatus and
bedy protaction.

Flammable gas; solutions of 5% or more are considered tlammable liquids
. 2810 14.4%
. 756

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 0.047 10 10

General—Vapor extramely irritating. Liquid causes burns.

Symptoms—Eye irritation; irftation to nose and throal, coughing and sneezing; headache, nausea

Short Exposure Tolerance—20 ppm for 5 minutes.

Expoture Procedures—\Vapor—remove viclim to fresh air; if breathing stops. apply artificial respiration. Oxygen,
administered by trained personnal, is often helpful, Skin or eye contact—immediately flood affected areas
gently with water. Remove contaminated clothing and continue to flush atfected area for 15 minutes, Get
medical attention.

REACTIVITY DATA
Stability—Stable. DMA is highly reactive with other material.

Compatiblity~-Material; Stesl is a suitable construction material. Copper, aluminum, and their alloys,
magnesium, zinc and galvanized metal are attacked readily and should not be used.

Carge: 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 laak from a faulty tank, keap concentration
of gas below the explosive mixture range by forced ventilation.

If a spill occurs, call the National Response Center, 800-424—8802.
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DIMETHYLAMINE SOLUTION, 40%

Synonyms-— Methanamine, N-methyl-; N-Methyl United Nations Number......................cc.c...... —1180
methanamine, 40%

CHRIS Code oot —RMG

Formula—{CH,},NH
Boiling Point .........cc.ccono... — 54

Appesrance-Odor—Clear, colorless liquid, ammoniacal, -
fishy odor Freezing Point........c..o.ccoocrers —ma =37°
Specific Grarity—0.892 —_—

Vapor Pressute 20°C (64°F) (mmHpg)

Chemical Family—Aliphatic amines Reid Vapor Pressure (psia)............
Vapor Pressure 46'C (115°F) (pain)
Pollution Category—USEPA —_C IMO __C Vapor Density (Air = 1.0).

Applicable Bulk Reg, 46 CFR Subchapter ....... Q| Solubility in Water ............

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable fiquid -
Electrical Group—B

General—Vapor is extremely flammable. Flashback along vapor trail may occur. Vapor may explode if ignited in
an enclosed area.

Flash Point CF)...

Fiammable Limits.

Autaignition Temp. ("F) ..

Extinguishing Agents... Water fog, CO,, dry chemical, alcehol foam

Special Fire Procedures .. ... Use water fog to protect personnel and cool containers. Wear protective
clothing and self-contained breathing apparatus.

. =1 (ec)
2.8 to 14.4% (anhydrous)
752 (anhydrous)

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 08 10 10

General—Vapor very irritating, liquid causes burns.

Symptoms—Vapor causes sneezing, coughing, pneumcnitis, pulmonary edemna. Liquid burns skin, eyes, mouth,
throat.

Short Exposure Tolerance—Vapor very rritating above 10 ppm.

Exposure Procedures—Geot rmadical attention. Inhalation: Remove to fresh air, rest, give mouth 1o mouth
rescusitation 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
prasent, so keep mercury thermometers and similar instruments away.

Compatibitity—Material; Suitable: Stainless staei, mild steel, iron. Unsuitable: (Corrosive) Aluminurn, copper,
zing, brass, bronze.

Cargo: Group 7 of compatibility chart.

e
SPILL OR LEAK PROCEDURE
Avoid contact, do not breath vapor. Wear protective clothing {face shield, hard hat, goggles, rubber gauntiet

gloves, apron, boots). Use self-contained breathing apparatus if needed. Do not tush into sewers: dike and
remove, then flush spill area with water. Secure all ignition sources.

It & spill occurs, call the National Response Center, 300-424-8802.
Remarks: 1990
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DIMETHYLAMINE SOLUTION, 50%

Synonyms— Methanamine, N-methyl-; N-Mathy! United Nations Nomber...............c.coevirnire e
mathanaming, 50%

Formula—(CH;)NH
Appearsnce-Odor—Clean, colorless liquid; smmoniacal,

fishyodor ~ Freesing Point..orrocercnne
Specitic Gravity-=0.863

Vapor Presyure 20°C (63°F) (mmHg)

Chemical Family—Aliphatic amines Reld Vapor Pressure (psls).............

o Vapor Prestuire 46°C (118°'F) (peia —1r
F Category—USEPA __ C MO _C Vapor Deasity (Alr = 1.8) . LB8
Applicable Bulk Reg. 46 CFR Subchapter ........ JR « B Solubility in Water .. —ApRreciable

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid"
Electrical Group—B

General—Vapor is extremely flammable. Flashback along vapor trail may occur. Vapor may explode if ignited in
an enclosed ares.

. -9
2.8 10 14.4% (anhydrous)

Flash Point ('F)...

Flammable Limits

Autoignition Temp, ("F) .. 762 (anhydrous}

Extinguishing Agents... Water fog, CO, dry chemical, alcohol foam

Special Fire Procedures .. ... Use water fog to protect personnel and cool containers. Wear protective
clothing and self-containad breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 06 10 10

General—Vapor vory imitating. liquid causes burns.

Symptoms—Vapors cause sndezing, coughing, pneumenitis, pulmonary edema. Liquid burns skin, eyes, mouth,
throat

Short Exposure Tolerance—Vapor very imritating above 10 ppm.

Exposure Procedures—Geot madical attention. Inhalation: Remove 1o frash 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.

REACTIVITY DATA
Subility—Generally stable; reacts with acids, strong oxidizers. Can explode in contact with mercury i ammonia
present, so keop mercury thermometers and similar instrumants away.

Comgatibility—Material: Suitable: stainiess steel, mild stesd, iron, Unsuitable: (corresive) Aluminum, copper, zinc,
brass, bronze.

Cargo: Group 7 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact, do not breath vapor. Wear protective clothing (face shieid, hard hat, goggles, rubber gauntiet
gloves, apron, boots). Use self-contained breathing apparetus i needed. Do not flush into sewers; dike and
remave, then flush apill area with water. Secwre all ignition sources.

If a spill occurs, call the National Response Center, 300-424-8802.

Remarks: * Grade based on calculated vapar pressure for 55% solution. 1990
T Unavailable
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DIMETHYLETHANOLAMINE

Sysonyms— Deanol; 2-(Dimethylaminojethanal; United Nations Naaber..............ccoiaeennnr _2091
beta-Dimethylaminoethyl alcohol; [
N,N-Dimethyl-N-(2-hydroxyethyl)amine

Formula~—{CH3}sNC:H.OH
Boiting Polot .....rsvcevroviins —136°C __Z7T°F
Appesrance-Odor—Coloriess liquid; ammonia-iike odor C 'F
Freezing Polnt ...........co.c........ —=5¢C __-74F
Specific Gravity—0.89 c . F
v Pressare 20°C (68°F) (mmHg) .......... —42
Chemical Family—Alkanolamines R:l’:r\’lpur Pressure ( m ......... v .

Vapor Pressure 46°C (115°F) (pain
Pollution Category—USEPA mo __D Vapor Demsity (Air = 1.0}

Applicable Bulk Reg. 46 CFR Swbchapter ........ 0 Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—0r. Combustitle Niguid
Electrical Group—C

General—Moderate hazard, when exposed to heat or flame; can react vigorously with oxidizing materials.

Flash Polnt {"F)..oceoevvivieceeeenns 106
4! ble Limits Unavailable
Autolgnition Temp, ') ............. Unavallable
Extingulshing Agents...... CQe dry chemical, alcohol foam, water fog
Specinl Fire Procedures ............... Water may be ineffective
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threskold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavailable Unavailable Unavailable

General—Skin contact extremely dangerous.

Symptoms—I|rritation of nose and throat.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove victim to fresh air; if breathing siops, apply artificial respiration. Skin or
eye contact—remave contaminated ciothing and gently flush atfacted areas with water for 15 minutes. Get
medical advice or attention,

REACTIVITY DATA
Stability—Thig is a relatively reactive substance which can react with many other chemicals.

Compatibllity—Material: Copper and copper alloys, and zinc and gelvanized iron ars comoded readily and
should be avoided,

Cargo: Group 8 of compatibility chart.

ﬁ

SPILL OR LEAK PROCEDURE
Wear rubber gloves, full-protectiva clothing. Avoid contact with liquid. Secure ignition sources.

If a spiil occurs, call the National Response Conter, B00-424-8802,
Remarks: 1 Unavailable
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DIMETHYLFORMAMIDE

Synonyme— N,N-Dimethyltormamide; DMF; DMFA United Nations Number..............ccconvrvccne. —S082
Formuls—HCON(CHy):
Bolling Point .............cc..ce...... — 18F°C _ﬂQI:F
Appearance-Odor—Colorless liquid; unpleasant and fishy —_—C ..___F
odor. Freezing Point................ — —98C ___-73'F
Specific Gravity—0.95 _C _______F

Vapor Pressure 20°C (68'F) (mm#ig)
Reid Vapor Pressure (paia).........
Vapor Pressure 46°C (115°F) (paia
Pollution Category—USEPA . IMO . _D__ Vapor Demslty (Air = 1.0)..
Applicable Bulk Reg. 46 CFR Subchapter ... O Selubility in Water ...

Chemical Family—Amide

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

Genersl—Moderate hazard, when exposed tg heat or flame; can react with oxidizing materials. Vapors are
irritating.

Flash Point ("Fy ... . 136
Flammable Limits . 2210 15.2%
Aatoignition Temp. ("F) . . B33
Extinguishing Agents...... . Aiconol foam, CO;, or dry chemical.
Special Fire Procedures ... Provide fire-tighters with seif-contained breathing apparatus and protective
clothing
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
2,23 100 10/5kin 10/8kin

General—Moderate hazard. May be absarbed through skin. Experimental evidence of liver and kidney damage.
May defat skin. Highly irritating.

Symptoms—Nausea, vomiting; skin irritation from liquid contact.

Short Exposure Tolerance—Projonged mhalation of 100 ppm has produced liver damage in axperimental animals.

Exposure Procedures—Wash contaminated skin with copious amounts of water. Irrigate eyes with water for at
least 15 minutes.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Compatible with all common metals except copper and copper alloys.

Cargo: Groeup 10 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, safety glasses, protective clothing. Avoid contact with liquid. Secure igniion sources.
Scoop up, add alcohol and burn in a safe place outside.

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

Remarks: * Vapor Pressure: 3.7 mmHg at 25°C.
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DIOCTYL PHTHALATE

Symonyma— Di-(2-othylhexyliphthalate; DOP; United Nations Number...............c.cooeeneee —F
bis{2-Ethylhaxyl)phthalate; Octoil; Phthalic acid, ——
bis(2-ethylhexyl}estar

CHERIS Cott ..o vrvrsresen e — DO

Formula—CiH(COOC,H11): .

Bolling Polnt ...........coooo.ccovve _—396°C

Appearance-Odor--Colorlass oily liquid; mild odor. _—

Freezing Point ..................... — —58 C

Specific Geayity—0.99

¥apor Pressure 20°C (68°F) (mmHg)
Chemical Family—Ester Reid Vapor Pressure (pals)

Vapor Presure 46°C (115°F) (pain)
Poltution C y—USEPA ™o Vapor Density (Air = 1.0)..
Applicable Bulk Reg, 46 CFR Subchapter ........ J— Solubility in Water ... ..........

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

General—Slight hazard, when exposed to heat or flame.

Flash Point ('F).... . 425

Flammable Limits . Unavailable

Autoignition Temp. ('F) .. 770

Extinguishing Agents... Carbon dioxide, dry chemmical, foam, water spray

Special Fire Procedures .. Water or foam may cause frothing. Do net direct water directly inte fire. Use

water to keep fire exposed containers cool.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm}
Unavailable Unavailable Unavailable Unavailable

General—Suspected carcinogen. Produces no il 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.

Short Exposure Tolersnce—Unavailable

Exposure Procedures—Skin contact—wash affected parts as soon as possible. Eye contact—fiood aye gently
with clean water. Continue washing for at least 15 minutes,

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

If » spil) occurs, call the National Response Center, S00-424-3802,
Remarks: + Unassigned
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1,4-DIOXANE

Symonyms— Diathylene dioxide; 1,4-Diethylenedioxide; United Nations Number.............c.cocconinnins 1186
Diethylene ether; Diethylene oxide; Dioxan; —
Dioxane; p-Dioxane; Glycol athylena ether

Formula—O = {CHy)y =0
Appesrance-Odor—Clear liquid; mid, alcoholic odor
Specific Gravity—1.04 at 20°/20°C

Chemical Family—Cyclic sther

Pollation Category—USEPA B ™MO _ D
Agpplicable Bulk Reg. 46 CFR Subchapter ........ -0

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable lquid
Elsctricat Growp—C

General—Whan anhydrous, forms axplosive peroxides with air. Dangerous, when exposed 1o heat or flame.
Fiashback along vapor trall may occur. Vapor may explode if ignited in an enciosed area. Toxic vapors are

genemated when heated.
Fiash Polnt 'F).... .. 54 (cc); 74 (TOC)
Flammable Limits. 2 to 22%
Autolgnition Temp. ('F) 356
Extinguishing Agents. COs, dry shemical, alechol foam
Fire Procedures ... Wear goggles, self-contained breathing apparatus and rubber overciothing.

Water may be ineffective 6n fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threahold (ppm) PEL/TWA (ppm} TLV/TWA (ppm}
1,1, 3 620 mg/m* 25/5kin 25/8kin
Geseral—Suspecied carcinogen. Vapor has poor warning properties and can be inhaled in amounts which may
cause serious intoxication or death with injury of liver and kidneys. Liquid can be absorbed through skin in
sufficient quantities to produce injury.
Symptoms—Irritation to eyes, nose and throat (300 ppm)

Short Exposure Tolerance—300 ppm for 15 minutes cause mild irritation.

Exposure Procedures—For eye of skin contact—fiush with water for 15 minutes and remove any contaminated
clothing. Obtain medical care if exposed to high vapor concentration.

* NOTE: Detectable odor is greater than the TLV. Exposure to potentially dangerous vapor concentrations can
occur before the vapor is detected by ameil.

REACTIVITY DATA
Stabllity—Stable, no polymerization; forms peroxides with air, should be padded with nitrogen.

Compatibility—Material: Carbon steal recommended. Copper and copper alloye may causs slight
discolorization,

Cargo: Group 41 of compatibllity chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shisld, protective clothing. Have all-purpose canister mask evailable. Sacure ignition
sources. Small spills may be flushed away with water.

u-ﬂlmaumnmmc-w.m. ‘
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DIPHENYL-DIPHENYL ETHER MIXTURE

Sysonyms— Biphanyl-diphenyl ather mixture; Unjted Nations Number...............cccoonnne i
Diphenyl-dipheny! oxide mixture; Diphanyl ——
oxide-diphenyl mbdure; Dowtherm A; Phenyl
ather-biphenyl mixture

CHRIS Code .....oooovovnenrieneens v esesssrisin e —DOO
Formalg-—CqgHy o O
Bolling Pollt..........ccovvriseeens _—281°C ____495°F
Appearance-Odor—Straw color liquid; phencl-like odor C F
Freezing Point........................ . 12C ___54F
Spacific Gravity—1.07 e F

Chemical Family—Ether

(puin)
Vapor Pressure 46°C (115°F) (pein)
Pollation C! y—USEPA IMG A Vapor Density (Alr = 1,0)....

Applicsble Bulk Reg. 46 CFR Subchapter ..., - O Solubiity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Growp—D

General-—Moderate hazard, when exposed to heat or flame. Irritating vapors generated when heated.

Flsh Point 'F).... .. 258

0.9 to 3.3% at 300°F

1150

CO4, dry chamical, water fog and foamn

.. Wear seif-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {(ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,11 1 Unavailable Unavailable

General—Skin imitation of more or lese mild degree may be expected only from prolonged and repeated
contacts.

Symptoms—Inthalation—aye or respiratory irritation. Skin contact—reddening, slight irritation,

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply arttficial respiration. Skin of
&ye contact—remave contaminated clothing and gently flush with water.

REACTIVITY DATA
Stabllity—Very stable.

Compatibllity~Muterial: Usual materiais of conatruction are suitable.

Cargo: Group 33 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubbar gloves, face shield, full protective clothing. Secure ignition sources. Small spills may be flushed
away with water.

If a splll ocewrs, call the Nationsl Response Center, S00-—424-8802.

Remarks: 1 Unassigned
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DIPHENYLMETHANE DIISOCYANATE

Synonyms— 4.4-Diisocyancdiphenyimethane; United Nations Number.
4,4"-Diphenylmethane diisocyanate;
Diphenylmethane-4,4'-diisocyanate; MDI; Methylene
bis(4-phenyl isocyanate);, Mathylene
bis-phenylisocyanate CHRIS Code ...

. _DEM

Formula—{OCNCsH,):CH;

Bolling Point... Decomposes ____302°C ___ T39°F

Appesrance-Odor—Light yellow solid (at room —_'cC _F
tamparature) or molten liquid; slightly musty odor Freezing Point.............ocoones _.arc ___ 99°F

Specifie Gravity—1.19 at 77°F (25°C) —c ____'F

Vapor Pressure 20°C (68'F) (nmHg) .Y Llow

Chemical Family—Isocyanate Reid Vapor Pressure (paia)............. Y Low
Vapor Pressure 46°C (115°F) (psin) M Low

Pollution Category—USEPA ______ IMO __B Vapor Density (Alr = L0) 85

Applicable Bulk Reg. 46 CFR Subchapter ....... o Solubility in Water ..........oviinien .

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible
Electricul Giroup—NA

General—Light ysliow solid. Flammable at high temperatures. Toxic vapors of carbon monoxide, oxidas of
nitrogen, hydrogen cyanide are generated when heated. Fire may cause polymerization and decomposition
leading to violent rupture of containers or tanks.

Flash Peint ('F} -

Flammable Limits

Autvignitien Temp. (F).

Extinguishing Agents ..

Special Fire Procedures
exposed tanks with water.

. Unavailable
. 465
. Water spray, CCs, dry chemical, water spray.
. Waar salf-contained breathing apparatus and protective clothing. Cool

HEALTH HAZARD DATA
Health Hazard Ratings Qdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,4 Unavailable 0.01 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 or reddening of eyes, diarrhea, and loss of weight. Breathlessness, chest discomfort, and
reduced putmonary function.

Short Exposure Tolerance-~Animal tests have shown slight eye damage in 50% solution; oral lethal dose is in
oxcess of 21.6 g/kg of body weight; no primary skin irritation; no deaths by inhalation in 5-6 hours.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration, Skin or
aye contact—remove contaminated clothing and immediately flush affected areas with water for 16 minutes.
Call a doctor.

REACTIVITY DATA
Stability—Material must be blanketed with dry nitrogen; unstable in traces of moisture, slowly forming carbon
dioxide gas.

Compatibility—Material: Do not have in direct contact with wood.

Cargo: 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 u spill occurs, call the National Response Center, '800-424-8802.

Remarks: * Negligible; reacts slowly.
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DI-n-PROPYLAMINE

Synomyms— Dipropylaming; DPA; 1-Propanamine, United Nations Number
N-propyl- —_—
Formula—(CHyCH,CHz )N
Boiling Point ...........coooooeeroo.. —107°C ____ 225°F
Appearance-Odor—Colorless bquid; pungant —___©c____*F
ammoniacal odor Freezing Point...................... —3C _B1'F
Specific Gravity—0.74 C ______F
. Vapor Pressure 20°C (68°F) (mmHg) ......... — 20
Chemical Family—Amines Reid Vapor Pressure (pals).......... _DB7

Vapor Pressure 46°C (115°F) {psia).
Pollution Category—USEPA _ D MO _ C Vapor Density (Alr = LO)

Applicable Bulk Reg. 46 CFR Subchapter ....... —9Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

General—Dangerous when exposed to heat or flama. Flashback atong vapor trail may occur. Vapor may
explode if ignited in an enclosed area.

Flash Point CF)...... . B3

Flammsable Limits ... Unavailable

Autoignition Temp, ('F) U ilable
Extinguishing Ageats.. . Foam, COy, dry chemical

Special Fire Procedures . . Wear self-contained breathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 01t 0.1 Unavailable Unavailable

General—Toxic, noxious.

Symptoms—Skin burns, eye damage (permanent), Inhalation: pulmonary adema. Ingestion: alkaline burns, death.

Short Exposure Tolerance—inhalation: 1000 ppm produces saevera irritation of respiratory tract and lungs, with
possible pulmonary edema,

Exposure Procedures—Get medical attention. Inhalation: Remove to fresh air, administer oxygen if needed. Skin,
aye contact: Flush with water for at least 15 minutes.

REACTIVITY DATA
Stability—Stable. Reacts with acids.

Compatibility—Material: Digsolves paint and most plastics; swells rubber. Suitable: Carbon steel, stainless stesl.
Unsuitable: Copper, zinc, brass, bronze, aluminum, magnesium.

Cargo: Group 7 on compatibility chart

—————
SPILL OR LEAK PROCEDURE

Avoid cantact. Wear self-contained breathing apperatus, face shiefd, protective clothing. Wash clothing
thoroughly bafore reuse. For small spills, flush area with water spray. Secure ignition sources.

If a spill occurs, call the National Response Center, 800-—424-8802.
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DIPROPYLENE GLYCOL

Synonyms-— 2,2-Dibydroxydipropy! sther; United Nations Numb 1
2,2'-Dihydroxyisopropyl ether; 1,1'-Cxydi-2-propancl

CHRIS Codle ......cooovreeceeeenenrisionssssesrinnns _DPG__
Formula—(CHyCHOHCH: )0
Boiling Polat ..............o.ccooice 23T 448
Appearance-Odor—Coloriess, slightty viscous liquid: —_—C 'F
odorless Freezing Polat...................... auper coola"C °F
Specific Gravity—1.03 —c ____°F
Vapor Pressure 20°C (68'F) (mmHg) .......... Y. Low
Chemical Family—Glycol ather R::IMVW Pressure {paia)......... "‘) . M. Low
Vapor Pressare 46'C (115°F) (pein) . 007
Pollution Category—USEPA Mo I Vapor Density (Alr = 1.0).. _463

Applicable Bulk Reg. 46 CFR Subchapter ....... —0 Solubility in Water ......

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible bquid
Electrical Group—C

General—Slight hazard when exposed to heat or flame.

Flazh Poiat ('F)..
Flammable Limits
Autoignition Temp. ("F} .
Extinguishing Agents...

. 280

LEL=2.2% UEL—unavailable
Unavailable

Water, CO,, dry chemical, alcohol foam

Special Fire Procedures . .. Water or foam may cause frothing.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppmn) PEL/TWA (ppm) TLV/TWA (ppm)
0,01 Unavailable Linavailable Unavailable

General—Not considered toxic under ordinary conditions of handling,

Symptoms—Minor eye irritant.

Short Exposurt Tolerance—LInavailable.

Exposure Procedures—Skin or eye contact—remave contaminated clothing and gantly fiush with water for 16
minytes. Get medical advice for eye contact.

REACTIVITY DATA
Stability—Stable,

Compatibility—Material; Usual materials of construction are suitable.

Cargo: Group 40 of compatibility chart,

SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

It a splll occurs, call the National Response Conter, 800-424-8802.
Remarks: 1 Unassigned
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DODECENE

Symonyms— alpha-Dodecyiene; Propylene tetramear; United Nations Number...................cc.coonienes —i
Tetrapropylene _—
L1211 £ 0/ TS OOROORU ». ¢. ¢ 1
Formula—C,;Hay
Bolling Polnt ..............cocceeee. — 213°C ___415°F
Appearance-Odor—Colorioss liquid; pleasant odor N F
Freezing Point........ =32'C =23'F
Specific Gravity—0.76 T — F
Vapor Pressure 20°C (68°F) (mm¥Hg) :
Chemical Family—QOlefin Reid Vapor Pressure (pala).............

Vapor Pressure 46°C (115°F) (paia)
Pollution Category—USEFPA ™o B Vapor Deasity (Air = 19)..
Applicable Bulk Reg. 46 CFR Subchapter ........ 0o Solubllity in Water .,

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible iiquid
Electrical Group—0

General—Moderate fire hazard when sxposed to heat,

. 144

LEL=0.8% UEL—Unavailable

400

Carbon dioxide, dry chemical, or foam

. Cool exposed tanks with water. Water may be ineflective on fire.

Flash Point (‘F)...
Flammable Limits
Autolgnition Temp. "
Extinguishing Agents...

Special Fire Procedures ..

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
11,1 Unavailable Unavailabie Unavailable

General—VYapor slightly irritating in high concentrations.

Symptoms—Slight smarting of the eyes or respiratery system if present in high concentraticns.

Short Exposare Tolerance—Unavailable

Exposure Procedures—Vapor—remove victim to fresh air. Skin or eye contact—-remove contaminated clothing
and gently flush atfected areas with water.

REACTIVITY DATA
Stubility—Stable. Can react with oxidizing materials.

Compatibillty—Material: Usual materials of construction are suitable.

Cargo: Group 30 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with liquid. Secuwre ignition sources.

If & spill oceurs, call the National Response Center, B00-424-8802,

Remarks: * Vapor Pressure: 1 mmHg at 47.2'C,
1 Unassigned
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DODECYLBENZENE

Synonyms— Aikylbenzene, Detergent alkylate #2; United Nations Number............cccocoree oo, ot

n-Dodecylbenzene; Laurylbenzene;
1-Phonyldodecane

CHRIS Code ......ooooooovvrirn e DB

Formula—C12Hz, CeHs

Boiling Point .

Appearance-Odor—Water-white liquid; kerosene.-like - '

odor Freezing Point.............ccc.. — 4°C 40°F
Specific Gravity—0.86 -

Vapor Presaure 20°C (68'F) (mmHy) .

Chemical Family—Aromatic hydrocarbons Reid Vapor Pressure (paia)..........
Vapor Fressure 46°C (115°F) (psin}.
Pollution Category—USEPA _ MO ___ (Il Vapor Denity (Air = 1.0) .

Applicable Bulk Reg. 46 CFR Subchapter... . D Solubility in-¥Water

FIRE & EXPLOSION HAZARD DATA
Grade-—E: Combustible liquid.
Electrical Group—0D

Genertd—C0O and CO. fumes produced on combustion.

. 235
. Unavailable
Unavailable
.. Confined area—CO., dry chemical. Open area—foam, water spray.
- Water or foam may cause frothing.

Flash Point CPY . ...
Flammable Limits.. . "
Autoignition Temp. ('F) ..
Extinguishing Agents..

Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
ao0 Unavailable Unavailable Unavailable

General—Very low toxicity.

Symptoms—Very low toxcily.

Short Exposure Tolerance—Very low toxicity.

Exposure Procedures—Shin contact—wash well with soap and water. Eye contact—flush with potable water.

REACTIVITY DATA
Stadility—Stable

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 32 of compatibility chart,

o —.R46°C _ 47§°F

SPILL OR LEAK PROCEDURE
Avoid contact with liquic.

If & spill occurs, call the National Response Center, 500-424-8802,

Remarks: 1 Unassignad
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DODECYL PHENOL

Sysonyms— No common 8ynonyms. United Nations Number...................ccconeeen

Formula——CH,yCr1Hz2 CaHdOH
Balling Point.......................... 314-344°C

Appearance-Odor—Straw colored liquid; phenclic odor
Freezing Point. .........o........... —1°C

Specific Gravity—0.90 10 0.98

Vi Pressure 20°C (68°F) (mmHg)
Chemical Family—Phenola a.'ﬁ"v.pr Presaure (psia).. .

Vapor Pressure 46°C (115'F) (ps
Pollution Category—USEPA MO A Vapor Density (Air = LO)..
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water

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

General—Slight fire hazard when exposed to heat or flame; decomposes when heated yielding toxic products,

Flash Point {'F).... .. 325
Flammable Limits. Unavailable
Autotgnition Temp. (*F) .. .. Unavgilable

Extinguishing Agents....
Special Fire Procedures ..

.. CCh, dry chemical, alcohol foam, water fog
.. Waat self-contained breathing apparatus. Water can cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm}
Unavailable Unavailable Unavaitable Unavailable

General—Moderately toxic, highly irritating,

Symptoms—Ingestion: Burning pain in mouth and throat, abdominat pain, vomiting, diarrhea, weakness,
dizziness. Corrodes digestive tract. Inhalation: Imitation, bronchitis, prieumonia. Skin: irritation, pain

Short Exposure Toleramce—

Exposure Frocedures—Got medical attention. Ingestion; Drink water or milk, aweHow activated charcoal or castor
oil. inhalation: Remove to fresh air. Skin contact: Wash twice with soap and water. Eye contact: Flush with
water for at ieast 15 minutes.

REACTIVITY DATA
Stability—Generally stable but decomposes when heated forming toxic products. Reacts with oxidizing
materials.

Compatibllity —Material:

Cargo: Group 21 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avold contact. Wear protective clothing and face shield. If spill is heated or buming, wear seli-contained
breathing apparatus. Materal is a serious polluton hazard.

If o spill occurs, call the National Response Center, B00-424-8802,

Remarks: T Unavailable 1990
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EPICHLOROHYDRIN

Synonyms— 1-Chloro-2,3-epoxypropane; United Nations Namber...........o...uvremnienses 2023
3-Chiloro-1,2-epoxypropane; Chioromethyloxirane; -
2-Chloropropylens oxide; gamma-Chioropropylene
exide; Oxirane, (chioromathyl)-; Propans,
1-chloro-2,3-epoxy CHRIS COB6 ..o eereeeerresnseeeerearn _EPC

Formule—CH;CHCH,CI

Appearance-Odor—Colorless liquid; chloroform-like,
sweoetish odor

Specific Gravity—1.18

Vapor Pressure 20°C (68" Hy).......... —128
Chemieal Family—Epichlorohydrin n:r;rv.m "Pnuum ; n(mmo .

Vapor Pressure 46°C (115°F) (pala)
Follution Category—USEPA __ B Mo _C Vapor Density (Air = L0}

Applicable Bulk Reg. 46 CFR Subchapter ....... O Solubility in Water .....

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Grouwp—0C

General—One of the products of 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 phosgene gas.

Flash Point 'F)..... 105
Flammable Limits.. . 3Bto %
Autolgnition Temp. ') . 804

Extinguishing Agenta. . GO, dry chemical, alcehol foam, water fog.
Special Fire Procedures . Keep exposed tank cool with water spray. Provide respiratory and body
protection to firefighting personnel.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
3,3, 4 10t 25 2/8kin 2/Skin
General—Suspected carcinogen. Vapor extremely irritating. Lung injury may be delayed, Liquid causes severa
burhs; absorbed by leather and causes delayed bums. Class B poison.

Symptoms—The liquid blisters skin on contact. The vapar causes eye and respiratory irritation. It may also
cause vomiting, convulsions, rapid pulse, and respiratory paralysis.
Short Exposure Tolerance—Concentrations exceeding 40 ppm rapidly produce iritation to nose and eyes,

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

REACTIVITY DATA
Stability—Stable under usual handling conditions. However, it will polymerize at elevated temperatures or in the
prasence of certain catalysts; acids, alkalies and metallic halides are known to be efiective catalysts for
polymerization and should be avoided.
Compatibility—Iviaterial: Usually caried in steel tanks; however, the wet product will pit steel.

Cargo: Group 17 of compatibiity chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, sel-contained breathing apparatus, protective clothing. Evacuate personnal not equipped
with protective clothing and respiratory protection. Secure ignition sources.

If & splll occurs, call the National Respouse Center, $00-424-8802,

Remarks:
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ETHANE

Synonyms— Bimethyl; Dimethyl; Ethy! hydride; United Nationy Number ... refrigerated 1961
Methyimethane compressed 1035
CHRIS Code.........ooococorreeerccrmrrnncaniners Bl
Formula—C,Hs
Boiling Point.. — —B8°C __—128'F
Appearance-Odor—Coloriess gas, coloriess liquid; 'C 'F
wdorless

Freexing Point......c.cccooooooo..... —=180°C ___=202°F
Specific Gravity—0.45 (liquid) I

Chemica) Family—Saturated hydrocarbon

Poltution Category—USEPA IMO Qa8
Applicable Bulk Reg. 46 CFR Subchapter ... RO

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammabie Gas (LFG)
Electrical Group—D

Geseral—Dangerous, when exposed to heat or flame. Unless the flow of gas can be stopped, extinguishing a
fira will permit accumulation of an explostve concentration of vapor, and subsequent explosion or re-flash,

Ftash Point ('F)
Flammable Limits.. . 310 12.5%
Aztoignition Temp. ('F) . 959

Extinguishing Agents. . Stop flow of gas, CO;, dry chemical
Speclal Fire Procedures Shut off gas supply, then use dry chemical or COy. Tanks exposad to fire
should be kept cool with a continuous spray of water.

HEALTH HAZARD DATA
Health Haxard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 899 Unavailable Unavailable

General—Simple asphyxiant. Breathing vapor may cause unconsciousness without warning because of lack of
oxygen. Contact with liquid will cause frostbite.

Sy Inhalation-headache, dizziness, drowsiness. Skin contact—frostbite.

Short Exposur¢ Tolerance—Exposure of guinea pigs to concentrations of from 4.7 to §.5% for 2 hours caused
only slight drowsiness and irregular respiration,

Exposure Procedures—VYapor—remave to frash air; if breathing stops, apply artificial respiration. If the liquid has
spilled onto the skin, points of contact may be frostbitten; handle gently and protect from machanical
damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibllity—Material: Noncorrosive

Cargo: Group 31 of compatibility charn.

—

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shisld, protective clothing. Have al-purpose canisier respirator available. Liguid wil
evaporate rapidly, Secure all possible sources of ignition.

If & spill occurs, call the National Response Center, 500—424-3802.

Remarks:
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ETHANOLAMINE

Syeronyms— Aminoethanol; 2-Amincethaniol; United Nations Number.................cccoocveonn 2491
beta-Aminoathyl alcohol; Colaming; Ethylolamine; [
2-Hydroxethylamine; beta-Hydroxethyltamine;

Monoethanolamine
CHRIS Code ...............
Formula—HOCH,CH.NH,
Bolling Point ..c..ccooorireurrnn.n. —_17'C ___ 342°F
Agppearance-Odor—Colorless liquid; ammonia-fike odor —_—'c ____F
Freezing Point...... 19°C ____50°F
Specific Gravity—1.02 ‘C _____F

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Amine Reid Vapor Pressure (puda)..
Vapor Pressure 46°C (115'P)

Pollution Category—USEPA . IMO __ D Vapor Density (Air = 10)..

Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water .........

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

General—Moderate hazard, whan exposed to heat or flame. Irritating vapors generated when heated.

Flash Point (‘F) . 200

Flammable Limits .. Unavailable

Autoignition Temp, ( greater than 500

Extinguishing Agents..... CO;, dry chemical, alcohol foam, water fog

Specinl Fire Procedures . Respiratory and body protection should be worn by fire parties,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {(ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,22 Unavailable 3 3

General—Liguid contact causes severe eye iritation. Vapor inhalation causes respiratory irritation.

Symptoms—Respiratory irritation will range from itching 10 severs burning depanding upon concentration.

Short Exposure Tolerance—50 ppm for 30 minutes.

Expoture Procedures—VYapor—emove victim to fresh air; it breathing stops, apply artificial respiration, Oxygen,
administered by trained personnel, is often helpful. Skin or eye contact—remove contaminated clothing and
gently flush affected areag with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—It will oxidize in the presence of air, so is often shipped under a pad of inert gas. Ethanolamine is a
reactive material combining chemically with many other substances.

Compatibility—Material: Corrosive 10 copper and its alloys; also atlacks rubber.

Cargo: Group 8 of compatibility chart.

e |
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 of water.

If 2 apill accurs, call the Nationul Respoase Center, S00-424-8502,

Remarks:
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ETHOXY TRIGLYCOL

Synonyme— 2-[2-(2-Ethyoxyethoxy)ethoxylethanol; United Nations Number............cooo.ccvrmmnniinn el

Ethyoxytriethylene glycol; Triethylene glycal ethyl -
ether; Triglycol athyl ather; Triglycol monoathyl
ether

CHRIS Code ...
Formula—C:Hy O(CH, ), O{CHL).OCH,CHOH

Batling Point. ..o 098 C ___481°F
Appearance-Odor—Colorless and practically odorless - . C __ °F

Freezing Point...........cccooeoo... ——0=19°C ____ _2'F
Specific Gravity—1.02 - ¢ ____F

Vapor Pressure 20°C (68°F) (mmHp ......... 001
Chemical Family—Glycol ether Reid Vapor Pressure (pain)............ ML.LW_

Vapor Pressure 46°C (115°F) (pain).
Pol Category—USEPA MO D Vapor Density (Afr = 1.6} -5
Applicable Bulk Reg. 46 CFR Subchapter ........ PR » Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Gronp—C

General—Slight fire hazard, when exposed to heat or flame.

Flash Point ("F).....
Flammable Limits ...
Autoignition Temp, ("F)
Extinguishing Agents.....
Special Fire Procedures

275

Unavailable

Unavailable

Carbon dioxide, dry chemical, alcohol foam

. Water and feam may be ineffective on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings QOdor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)}
0.00 Unavaitable Unavailable Unavailable

General—Under ordinary conditions of handling, not considered toxic.

Symptoms—No appreciable hazard in ordinary handling or use.

Short Exposure Tolerance—Not pertinent.

Exposure Procedures—Eye contact—flush gently with water.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 40 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liquid.

It & spilt occwrs, call the National Response Center, 8004248802,

Remarks: 1 Unassigned
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ETHYL ACETATE

Synonyma— Acetic acid, ethy) ester; Acetic ester; Acetic United Nations Nember..................oc.ccern.. 73
ather; Ethyl ethanoate; Vinegar naphtha —_—
CHRIS Cote ..........ooooovee e eneaeeseneneeans _ETA |

Formula—CH;COOC;H;
Boiling Point ...............ccenn. —2LC ___171°F
Appearance-Odor—Colorless liquid; pteasant, fruity odor 'F

Freezing Point..
Specific Gravity—0.90 R
Vapor Pressure 20°C (63'F) (mmH ... ——
Chemical Family—Ester ms Vapor Pressure :piil)”
Vapor Pregsure 46°C (115°F) (pain)
Pollution Category—USEPA — D MO _D Vaper Density (Air = 1.0)...
Applicable Bulk Reg. 46 CFR Subchapter ........ R Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

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.

Flash Point ("F) ...

Flammatle Limits.

Autoignition Temp. ('F) ..

Extinguishing Agents... CO:, alcohal foam, water tog, dry chemical

Special Fire Procedures . Use of dry chemical whese it can get into a tank of ethyl acetate is not
recommended. Fire involving spills outside of tanks ¢an be extinguished with dry chemical,

24 (ce)
2.210 11.5%
800

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
11,2 100 400 400

General—Vapor causes some immtation. Absorption is chiefly by inbalation. Continued skin contact will dry and
crack skin with chance of dermatitis and infacticn.

Symptoms—Headache, irritation of respiratory passages and eyes.

Short Exposure Tolerance—1008 ppm for 5 minutes.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
aye contacl—remave contaminated clothing and gently flush affectad 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 aicohol. This
reaction is greatly accelerated by bases {alkalies). Can react vigorously with oxidizing materiats.

Compatibility —Materisl: SoHens and dissolves rubber and many plastics.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAX PROCEDURE

Waear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Aveid contact
with liquid. Secure ignition sources.

If a spill oceurs, eall the National Response Center, 800-424-8802,
Remarks: * Vapor Pressure: 100 mmMg at 27°C,
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ETHYL ACRYLATE

Symoayms— Acrylic acid, ethyl ester; Ethyl propenoate; United Natione Number...........o...coow i N7
Ethyl 2-propenoete; 2-Propencic acid, ethyl ester -

Formula—CH; = CHCOOC:Hs
Boiling Pofat....................... —_ 99°C

Appearance-Odor—Colorless liquid; pungent odor e —
Freezing Point...................... —_=39°C

Specific Gravity—0.93
Vapor Pressure 20°C (68°F) (mmHp)..

Chemical Family—Acrylates Reid Vapor Pressure (pain)............
. Vapor Pressure 46°C (113'F) (paia)
F Category—USEPA D IMO A Vapor Density (Air = 10)...

Applicable Bulk Reg. 46 CFR Subchapter ........ -0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Ignited by heat, sparks or open tlame. Flashback along vapor trail may occur. Vapor may explode if
ignited in an enclosed grea. Fire may cause violent rupture of tank. Toxic and ifritating vapors generated
when heated.

Flash Point 'F)..

Flammable Limits

Auntoignition Temp.

Extinguishing Agents. COy, dry chemical, water fog, alcohol foam

Special Fire Procedures .. Keep tank cool with a water spray to prevent pelymenzation. Wear chamical
pratective clothing, eye prutecbun and self-contained breathing apparatus.

. 60{oc); 48°F (TCC)
1.8 to 8.5% (calculated)
700

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm}
8,23 0.00047 5/8kin 5

General—Suspected carcinogen. Vapor irvitating.

Symptoms—Eye and throat iritation, shortness of breath, and convulsions.

Short Exposure Tolerance—50 ppm for 15 minutes. 2000 ppm vapor killed rats in 4 hours with death attributable
10 savers pulmonary imtation.

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

REACTIVITY DATA
Stability—Will polymerize spontaneously if not inhibited.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 14 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available, Avoid contact
with liquid. Sacure ignition sources.

If & wpill occurs, call the Nstional Response Center, 8004243802,

Remarks:
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ETHYL ALCOHOL

Synonyms— Alcohol; Alcohol Anhydrous; Alcohol C-2; United Nations Number................ccccooone 1120
Cologne spirit; Denatured alcohol; Ethanol; Ethyl —_—
hydroxide; Fermentation akcchol; Grain alcohal;

Meathyl carbinol
CHRIS Cofe ...ccoooooorvveve e nrmneeresrsenesnes e il
Formuls—C;H.OH
Boiling Point ...................... — 18°C ___173°F

Appearance-Odor—Coloriess liquid; smells like wing or —_C °F
shellac thinner Freering Point..........coccoo. — =114'C __—179'F

Specific Grarity—0.79 S o —

¥apor Pressure 20°C (68°F) (mmHg)
Reid Vapor Pressure (pein).............
Vapor Pressure 46°C (115°F) (paia}
Pollution Category—USEPA MO Ml Vapor Deusity (Air = L0)..
Applicable Bulk Reg 45 CFR Subchapier ... D Solubility in Water

Chemical Family—Alcohol

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammabie liquid
Electrical Group—D

General—Dangerous when exposed to heat or filame, Flashback aiong vapor trail may oCcly. VApor may
expiode if ignited in an enclosed area.

Flash Point ¢'F). 65
Flammable Limits .. 3.3 10 19%
Amtoignition Temp. ('F) 793

Extinguishing Agents....
Special Fire Procedures

GO, dry chemical, alcohol foam, water fog
. Water may not be effective uniess large quantities are used.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,01 10 1000 1000

Genernl—One of the least hazardous industrial organic solvents.

Symptoms—Dizziness, double vision, and other clessic alcohol intoxication symptoms. These may be
accompanied by symptoms such as vomiting, attributable to the denaturant.

Short Exposure Tolerance—5000-10,000 ppm irftates eyes and upper respiratory tract; stupor and drowsiness
may resull after an hour at this concentration. More than 1000 ppm may cause headache and eye irfiation.

Exposure Procedures—Vapor—remove victim for fresh air; if breathing stops, apply artificial respiration. Eye
contact—gaently flush with water for 15 minutes. Get medical advice or attention,

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 20 of compatibility chan. See also Appendix |—Excaptions 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
9pace because of the explosion hazard.

If 2 spill occurs, call the National Response Center, 500-424-8802,

Remarks:
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ETHYLAMINE

Synonyms— Amincethane; Ethylamine, anhydrous; United Nations Number....................cooco.... 1036
Moncethylamine ——
[a: 2120 o/ ¥ PO 7. " I
Formula—CH,CH:NH;
Boiling Polnt.....

Appearance-Odor—Colorless liquid or gas; strong ——
ammonia-like odor. Freezing Polnt...........o..coomeeenes =81°C =114'F

Specific Grarity—0.80 c _______°F
) Yapor Pressure 20°C (68°F) (mmHp 880
Chemical Family—Amine Reid Vapor Pressure (psia)............ 208 _
Vapor Presaure 46°C (115°F) (paia; 408
Pollution Category—USEPA —B.  IMO & Vapor Density (Alr = 1.0). ,

Applicable Bulk Reg. 46 CFR Subchapter ........ 2. Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—C

General—Toxic oxides of nitrogen may form in fire. Dangerous. Keep away from heat and open flams.
Flashback along vapor trail may occur. Yapor may explode if ignited in an enclosed area.

Flash Point (*F).. .. less than Q
Flammable Limits 3.5 to 14.0%
Autoiguition Temp. CF). 725

Extinguishing Agents.
Special Fire Procedures

Alcohot foam, carbon dioxide, or dry chemical
.. Keap burning tank and tanks adjacent to it cool with a water spray.

HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,23 Unavailable 10 10

General—Direct contact can cause burns.

Symptoms-—Liguid causes eye injury and skin iritation.

Short Exposure Tolerance—Unavailable

Expuaure Frocedures—In cage of contact with eyes or skin, immediately flush with plenty of water for at least 15
minutes; for eyes get medical attention. Remove contaminated clothing and shoes at once.

REACTIVITY DATA
Stability—Stable.

Compatibility—~Material: Steel, stainless steel and nickal are compatible. Aluminum and copper should not be
used.

Carge: Group 7 of compatibility chart, See also Appendix I—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

If possible, wear butyl nubber gloves, face shield or allpurpose canister respirator, and protective clothing.
Secure ignition sources. Cover with sodium bisulfate. Clean up. Do not fiush spill into confined spaces where
flammable vapors can accumulate.

It 2 apitl ocours, call the Natlonal Resporse Center, 3004248802,

Remarks:
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ETHYLAMINE SOLUTION, 70%

Symonyms— Ethylamine, aquecus solutions; MEA, 70%; United Nutions Number .............oococouvenninaes 23270
Monoethylamine solution, 70%

Formula—C:HiNH,

Boiling Point..........coovesnerons —_—C

Appearnnce-Odor—Colorless liquid; sharp, ammoniacal [
ordor Freezing Point..................c..... < —f0"C
Specific Gravity—0.8

Vapor Pressure 20°C (68°F) (mmHp)

Chemical Family—Amine Reid Vapor Pressure (psin).........
Vapor Pressure 46°C (115'F (pain)..
Poilution Category—USEPA MO G Vapor Demaity (Air = 1.0,
Applicably Bulk Reg. 46 CFR Subchapter ........ -0 Solubility in Water .............ccooooe.... —_Compigte

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammabie liquid
Electrical Group—0D

General—Highly flammable vapor. Keep away from ignition sources. Flashback along vapor trail may occur,
Vapor may explode if ignited in an enclosed area.

Flash Foint ('F) .. .. below 0
Flammable Limits 3510 140%
Antoignition Temp. 723

Extinguishing Agents.....
Special Fire Procedures
protaction,

Water fog, dry chemical, CQ;, alcchol foam
.. Waar protective clothing, salf-contained breathing apparatus, and eye

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppa}
2,23 0.83 10 10

General—This very volatile solution produces a toxic irritating vapor.

Symptoms—Inhalation; irritation, coughing, chest pain, pulmonary edema. Ingestion: severe burns of mouth and
stomach, Skin and eyes: Severe initation and burns.

Shart Exposure Tolersmee—High volatility means vapor concentration can easily @xceed TLV even at room
temperature.

Exposure Procedures—Get madical attention. Skin or eye contact: Flush skin and eyes with water for 15
minutes. Inhalation: Remove to fresh air and provide mouth 1o mouth resuscitation or oxygen as needad.

REACTIVITY DATA
Stability—Stable. Reacts with ackds and oxidizers. Reacts explosively with mercury.

Compatibility-—Material: Suitable; Stainless steal, miki gteel, nickst, tinned iron, Unsuitable: Copper, aluminum,
zinc, brass, bronze, galvanized Iron, polyethylene, rubber.

Cargo: Group 7 of compatlibility chart,

SPILL OR LEAK PROCEDURE
Avoid contact and stay upwind, Eliminate ignition sources. Wear sell-contained breathing apparatus or
amine-type mask, plastic gloves, face shieki, goggles. Wash clothing before reuse. Flush spill area with water.
Do not flush spill into confined spaces where flammable vapors can accumulate.
If & spill oecurs, call the Nutionsl Response Center, 8004243802,
Remarks: 1990

137



ETHYLBENZENE

Sysosyms— EB; Ethytbenzol; Phenylethane United Nations Number.............c..ccooooueunnnn 78

. —ETR_

Formuls—CoHC:Hs

Boiling Polnt ...........cccoocoossere 136°C
Appesrance-Odor—Coloriess lquid; aromatic odor

Freezing Point...........ccoocccvnecs —=85C
Specific Gravity—0.87 ——

V¥apor Pressure 20°C (63°F) (mmHyg) ..
Chemical Pamily—Aromatic hydrocarbon l!dp:'\'lm Presaure (psig)...............

(pein)
Vapor Pressure 46°C (115'F) (paia},
Pollution. Category—USEPA __C __ IMO _C" Vapor Density (Air = 1,0)...
Applicable Bulk Reg. 46 CFR Subchapter ........ o N+ I Solubility tn Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable quid
Electrical Group—D

General—Irritating vapors are generated when heated. Vapors may travel considerable distances from a source
in a flammable concentration, Flashback along vapor trail may ocoir. Vapor may explode if ignited in an

. GO, dry chemical, foam, water fog
Fight in the same manner as any Grage C petroleum fire. Firefighters should
wear seli-contained braathlng apparatus, protective clothing and eye protection.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,22 140 100 100
General—Vapors cause eye imitation, dizziness, narcosis (paralysis), burns of the skin, sensation of chest
constriction. |rritation of respiratory tract, conjunctivitis, dermatitis. Exfoliation of large patches of skin and
chapped appearance result,
Symptoms—Irritation to eyes and throat, dizziness and a teeling of chest constriction,

Short Exposure Tolerance—200 ppm for 30 minutes; 1000 ppen irritatés skin and mucous membranes. 2000 ppm
axtremely imitating.

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

REACTIVITY DATA
Stability—Stable,

Compatibllity—Material: Rubber in prolonged exposure to ethylbenzene first swaels, then softens.

Cargo: Group 32 of compatibility chart.

T —
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protactive clothing. Have all-purpose canistar mask available. Avoid contact
with liquid. Secura ignition sources.

If & spill oconry, call the National Response Center, $00-424-8802,
Remarks: * Pollution Category G oll-like, 33 CFR 151,49,
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ETHYL BUTANOL

Synonyms— 2-Ethylbutanol; 2-Ethyl-1-butanoi; 2-Ethyl United Nations Number............ueen e _22716
butyl alcohol; sec-Hexyl alcohol; sec-Pantyicarbinol; —
Pseudohexy! alcohol

CHRIS €08t ..........ocoereerrrscerecens s sensvearsonn _EBT

Formula—CH, CH:CH{C;H)CH.OH

Bolling Point ............cocooerrre. —146°C

Appaaranes-Odoc—Coloress quid; mikd odor
Specific Gravity—0.83
Chemical Family—Alcchols

V¥apor Pressure 20°C (63'F) mmHp) .

Pallution Category—USEPA IMO @D Vagor Density (Air = 1.0)..
Applicable Buik Reg. 46 CFR Subchapter ........ - Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible lquid
Electrical Group—D

General—Moderate fire hazard when expesed to heat or flama.

Flash Point ('F).....
Flammsble Limits
Autoignition Temp. ('F) .
Extinguishing Ageots...
Special Fire Procedures .-
spray to disperse vapors.

. 137

19 to 8.8%

£80 (calcuiated)

Water spray. dry chemical, foam or COs.

.. Cool exposed tanks with water. if 8 leak or spil has not ignited, use water

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold ¢ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,20 Unavailable Unavailable Unavaible

General-—-Low toxicity.

Symptoms—Animals lests show minor shin ifritation after 24 hours. Severe surface damage of eye when aicohol
in suificient concentration. No deaths upen ingestion.

Short Exposure Tolerance—Unavailable

Exposure Procedwrea—\ ApoI—remove vichim to frash ai: if breathing atops, apply artificial respivation. Eye and
skin ¢contact—gently flush affectod areas with water for 15 minutes. Get medical attantion,

REACTIVITY DATA
Stability—-Stable.

Compatibility—M: I: Usual r ials of construction are suitable.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE

Secure ignition sources. Waar rubber gloves, face shield, prolective clothing. Have all-purpose canister mask
available.

H a spill oocurs, call the Natlona) Response Center, 300-424-3302,
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ETHYL CHLORIDE

Synouyms— Chloroathane; Ether, hydrochioric; United Nations Number.
Hydrochlonic sther; Monochloroethane; Muriatic
ather
CHRIS Code.....ovove oo onreec e, — il
Formula=-CHyCH,CI
Bolling Point........ccoooconerne — 1&°C _ S4'F
Appearance-Odor—Colorless gas or liquid; ether-like —
odor Freezing Point
Specific Gravity—0.92 PR
Vapor Pressure 20°C (68°F) (mmHpg) . . 1000
Chemical Famlly—Halogenated hydrocarbon Refd Vapor Pressure (psia).............. .
Vapor Pressure 46°C (115°F) (pai
Pollution Category—USEPA ___.__ IMO __# Vapor Density (Air = 1.0)
Applicable Bulk Reg, 46 CFR Subchapter..... O Salubility in Water ............

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—D

General—A highiy flammable, volatite 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 vapar
concentration.

Flash Poiut (°F)............ccccoeeeee... — 45

Flammable Limits....... . 3610 14.8%

Autotgnition Temp, ("F). . 966

Extinguishing Agents.. . Stop flow of gas; CO, dry chemical, water fog

Special Fite Procedures . . Fire parties must wear respiratory protection, Keep tanks cool with water
spray.

HEALTH HAZARD DATA
Heatth Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
1,11 Unavailable 1000 1000

General—Vapor harmful. Liquid may cause skin o eye injury similar to frostbite.

Symptoms—Irritating {0 eyes. Drowsiness and dizziness. Frostbitten areas will be white.

Short Exposure Tolerance—Inhalation of 19,000 ppm in air caused partial intoxication in one minute which
increased to distinct intoxication with slight analgesia in 12 minutes.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration, Skin or
eye comact—remove contaminated clothing and immediately flush atfected areas with water for 15 minutes.
Handle frostbitten parts gently. Get medical advice or attention.

REACTIVITY DATA
Stability—Pangerous reaction is possible with oxidizing agents. Slow hydrolysis (reaction with water) in
presence of saft or frosh water to form toxic and corresive fumes of hydrogen chigride gas.

Compatibitity—Mumterial: Compatible with most materials of construction.

Cargo: Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE
Woear tubber gloves, self-contained breathing apparatus, protective clothing. Secure ignition sources. If water
temnperature is above 54°F, the ethyl chiotide will soon beil off. Do not flush spill into confined spaces where
flammable vapors can accumulate. Personnel not wearing respiratory protection should be kept upwind of the
spill.
If a spill occurs, call the National Response Center, 8004248802,

Remarks: # No Determination
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ETHYLENE

Symomyms— Bicarburettad hydrogen: Elayl; Ethene; Usited Nations Number ... COMpressed 1082
Olefiant gas refrigerated -
CHRIS €€ .....cooooonnnneeeeeeeerirriror e _ETL
Formula—CH;CH;
Boiling Polnt ............ccconnnns —=104
Appearance-Odor—Coloriess liquid or gas: very faint, _
sweel odor. Freezing Point....................... _=169°C

Specific Gravity—0.34

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family-—-Clefin Reid Vapor Pressure (psia A
Vapor Pressure 46°C (113°F) (palu).. —_—

Pollution Category—USEPA IMO __GAB_ Vapor Demslty (Alr = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquetield Flammable Gas (LFG}
Electrical Group—C

General—Unlass flow of gas can be stopped, putting out an sthylene fire will permit the accumulation of an
explosive vapor concentration. Vapors are anesthaetic.

Flash Point ('F).... . —213

27 to 34%

842

Stop flow of gas; CO;,, dry chemical, water fog

-.. Tanks exposed in fire should be kept coot with a water spray. Attempt to shut

off leak. Wear self-contained breathing apparatus,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Tareshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
0,01 Unavailable Unavailable Unavailable

Genersl—A simple asphyxiant. High concentrations cause anesthesia.

Symptoms—Dizziness and drowsiness. Contact with liquid will causa frostbite.

Short Exposure Tolerance—Unavailable

Exposure Procedures-..\Vapor-—remove victim to fresh air, # breathing stops, apply artificial respiration. If the
liquig 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 & reactive compound but must be catalyzed before most reactions teke place.

Compatibility—Material: Ethylans is not corrosive.

Cargo: Group 30 of compatibility chart.

P ——
SPILL OR LEAK PROCEDURE
Wear rubber gioves, face shield, protective clothing. Have all-purpose canister svailable. For a gas leak from
a faulty tank, keep concentration of gas below the axplosive mixiure range by forced ventiation. Avoid contact
with fiquid, Secure ignition sources. The liquid will rapidly boil away, leaving no residus.
It 2 «pill occury, call the National Respomse Center, 500—424-8802.
Remarks: * Ethylens is a gas at temperatures above 48.7°F.
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ETHYLENE CHLOROHYDRIN

Symowyms— 2-Chiorethanal; 2-Chioroethanol, Unjted Nations Number...............cooiionnne 1135
2-Chioroethyl alcohol; Ethylane chlorhydrin; Glycol ——
chiorohydrin

CHRIS oGt ..o irevrremassinnssissarrisnanns ECH

Formula—-CICH,CH,OH

Appearance-Odor—Coloriess liquid; faint T e
alcohol-sther-like odor. Freezing Point............ccoouvnorn. —=60°C __—92°F

Specific Gravity—1.21

\{ Pressure 20°C (88°F} (mmHg) ...
Chemical Family—Alcohol R:::'Vapnr Pressure ) -_‘,

(pain).
Vapor Pressure 46°C (115°F} (psin}
Pollution Category—USEPA mo__C Vapor Density (Alr = 1.0).
Apglicable Bulk Reg, 46 CFR Subchapter ........ 0 _ Solubility in Water

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

General—Moderate lire hazard when exposed to heat or flame. Dangerous; when heated to decomposition,
emits highly toxic fumes of phosgene.

Flash Point (‘F) ... . 14G

Flammable Limits 4.9 to 15.8%

Autoignition Temp. ('F) . 787

Extinguishing Agents... Water, CO,, alcohol foam and dry chemisal

Special Fire Procedures .

... Waear self-contained breathing apparatus and full protective clothing. Coof
exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppe) PEL/TWA (ppm) TLV/TWA (ppm)
3,20 High 1/8kin 1/8kin

General—Little margin of satety between early reversible symptoms and fatal intoxication. Fatal amounts may be
absorbed by the skin,

Symptoms—-Vapor-—causes nausea, vomiting, vartigo, incoordination, numbness.

Short Exposure Tolerancs-—Absorpiion by inhalation or skin may cause death. Inhalation—240 ppm lethal 1o rats
in four hows. Human fatality at 350 ppm for two and one-half hours.

Exposure Procedures—Vapor—remowve victim from vapor and administer oxygen if available. Administer artficial
respiration if necessary. If swallowed, induce vomiting. Call a doctor.

REACTIVITY DATA
Stability—Dangerously decomposes at high temperatures,

Compatibitity-—Material: S18¢l is satisfactory.

Cargo: Group 20 of compatibility chart,

R
SPILL OR LEAK PROCEDURE

weqr neoprene gloves, plastic protective clothing and self-contained breathing apparatus. Provide good
ventilation. Secure all ignition sources. Wash skin immediately with water.

1f & upill occurs, call the Nationsl Response Center, 800—424-8802.

Remarks: * Vapor Pressure: 6.8 mmHg at 25°C.
t Unavaitable
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ETHYLENE CYANOHYDRIN

Synonymes— 2-Cyancethanol, Glycol cyanchydrin; United Nations Namber.............c.cooome -1
Hydracrylonitrile; 1-Hydroxy-2-cyanoethane;
3-Hydroxypropanenitile; 3-Hydroxypropionitrile;
beta-Hydroxypropionitrile

CHRIS Code ... L

Formula—HOCH;CH,CN
Beiling Point.. Qecompeses __ 227°C __ 440°F
Appesrance-Odor—Straw-colored liquid; not unpleasant —_C

odor, Preezing Point................... . —36°C
Specific Gravicy—1.04

Vapor Pressure 20°C (68°F) (mmH;
Chemical Family—Alcohol Mo ryboeiadibrt i g
Vapor Pressure 45°C (115°F) (pain,
Pollution Category--USEPA ™o D Vapor Deasity (Air = 1.0},
Applicable Bulk Reg. 46 CFR Subchapter ... O Solabllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

Genersl—When heated, ethylene cyanohydrin gives off poisonous fumes of cyanides. Reacts with water to
produce cyanide gas, which is highly poisonous and flammable vapors.

Flash Point (‘F)....

Flammable Limits

Autoignition Temp. ('F} ..

Extinguishing Agents...

Special Fire Procedures
clothing.

... 265
. 2310 1219%
., 922
CO,, dry chemical, akiohol foam
. Firefighters should wear self-contained treathing apparatus and full protective

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,02 Unavailable Unavailable Unavailable

Genersl—Toxic by ingestion. Avoid high vapor concentrations.

Symptoms—Headache, dizziness, blueness of lips and fingernails.

Short Exposure Fol Unavailabl

Exposure Procedures—If ingested, induce vomiting at once; vapor—remove victim to fresh air; if breathing stops,
apply artificial respiration. Skin or eye contact—remove contaminated clothing and gently flush affected
araas with water for 15 minutes. Get medical advice or aftention.

See Medical Kit Information, Appendix B

REACTIVITY DATA
Stability—Avoid basic comamination to prevent polymerization. Stable on prolonged storage. Reacts with water,
Reacts vigorously with oxidizing materials, chiorsulfonic acid, oleum, sodium hydroxide, sulfuric acid.

Compatibility—Mbuterial: Corrosive to mild steel.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid all contact with fiquid or vapor. Wear rubber gloves, face shield, full protective clothing. Secure ignition
sources. Flood with copious amounts of water.

If m spill occurs, call the National Respomse Center, 300-424-8802,

Remarks: ; Unassigned
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ETHYLENEDIAMINE

Symonyms— 1,2-Diamincethane; 1,2-Ethanediamine; United Nations Numbser.............ccoioeir. 1604
Ethylenediamine, anhydrous ———

CHRIS Code ...

Formula—MH,CH,CH,NH,

Bolling Point.............ccoocc... — 117°C _ 243°F
Appearance-Odor—Colorless liquid; mildly ammonia-liike
odor Freezing Point..
Specific Gravity—0.91

Vapor Pressure 20°C (68°F) (mmHg) ..
Reid Vapor Pressure (paia)
Vapor Pressure 46°C (115°
Follution Category—USEPA __D._. MO _C Vapor Density (Air = 1.0}
Applicable Bulk Reg. 46 CFR Subchapter ... QO Solubility in Water

Chemical Family—Aming

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combuestible liquid
Electrical Group—D

General—Ignited by heat and open flame. Irritating vapors are generated when heated.

Flash Point ("F) ... 99

Flammable Limits........... . BBto11.1%

Autoignitlon Temp. (°F) . 725

Extinguishing Agents.. GO, dry chemical, alcohol foam, water fog

Special Fire Proced . . B this material can cause severe eye and skin burns and respiratory
distress, fire parties must wear full body and respiratory protection.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
3,33 Unavailable 10 10

General—Causses severe burns. Vapor harmful.

Symptoms—Coughing, redness of eyes, wheezing breath. Liquid comact can cause immediate skin damage and
blistering.

Short Exposure Tolerance—400 ppm has been reported to produce immediate and severs irritation to nose and
throat.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply anificial respiration. Oxygen,
administerad by trained personnel, can prove helpful. Skin or eye contact—remave contaminated clothing
and gently flush affected areas with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Seability—This is 2 reactive substance, combining chemically with many othets.

Compatibllity—Material: Copper and it alloys are corroded readily and should be avoided.

Cargo; Group 7 compatibility chart. See also Appendix |—Exceptions 1o the Chart,

SPILL OR LEAK PROCEDURE

Waear butyt rubber gloves, all-purpose canister respirator, protective clothing. Secure ignition socurces. Keep
ungrotected personnal away from spill. If possible cover with sodium bisulfate, Spray with water. An alternative is
10 reduce vapor hazard by covering with alcohol foam.

If & spill occurs, call the National Response Center, $00—424-8802.

Remarks: On-scene supervisors should avoid vapor expasure to persons who have asthma or other respiratory
ailments,

144



ETHYLENE DIBROMIDE

Symomymes— Bromotume: 1,2-Dibvomoethane; United Nations Number................ccoocvienecne 1065

sym-Dioromoethane; EDB; Ethane, 1,2-dibromo-;
Ethylens bromide; Glycal dibromide

CHRIS Cotle .......oooccocer e rorrrs — GO

Formula—BrCHzCH,Br
Boiling Point ..

Appearance-Odor—Colorless liquid; sweet cdor - ¢ _
Freezing Point..........cocoooee.. . B8°C 48"

Specific Gravity—2.17 at 60°F
Vapor Pressure 20°C (68°F) (mmHg)

Chemical FamilyHalog hydrocarbon Reid Vapor Pressure (psis).........
Vapor Pressure 46°C (115°F) (pain

Poliution Category—USEPA _ X MO _ B Vapor Density (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ... _ Q Solubility in Water..........

FIRE & EXPLOSION HAZARD DATA
Grade—NA
Electrical Group—0D

General—Elhylens dibromide is difficulty flammabte. Dangerous, when heated to decompesition, it emits highly
toxic fumes of bromides.

Flash Point ("P)
Flammable Limits ..
Autoignition Temp, (‘F)
Extinguishing Agents.
Special Fire Procedures

. None

None

960

Water spray, dry chemical, foam or CQ:

. Fire fighters should wear full-protective clothing and respiratory protection.

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppm)} PEL/TWA {ppm) TLV/TWA (ppm)
1,1,3 22 Unavailable Skin

General—Suspected carcinogen. Prolonged contact with skin should be avoided. Toxic by inhalation, skin
contact and ingestion.

Symptoms—EBlistering of skin; destruction of tissue.

Short Exposure Tolerance—200 ppm for one hour; 5000 ppm for several minutes might be fatal.

Exposure Procedures—Contaminated shoes and clothing should be removed at once and the skin should be
thoroughly cleaned with soap and water, It eyes are accidently contaminated they should be flushed
thoroughly with flowing water for 15 minutes. A physician.should be consulted.

REACTIVITY DATA
Stability-—Stable, has no oxidizing or polymerizing characteristics. Will not react with air, water vapor, fresh or
salt water at temperatures below 115°F.

Compatibility—Materlal; Reacts vigorously with aluminum and magnesium. No appraciable attack on steel,
woud, or cioth. Softens and deteriorates rubber and paint.

Cargo: Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear rubber gloves, self-contained breathing apparatus, protective ciothing. Wash away with water,

If a apill occurs, call the National Response Center, 800-424-8802,

Remarks:
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ETHYLENE DICHLORIDE

Syuony 1,2-Dichk ane; sym-Dichiorosthane; Uniibed N Numb 1104
Dutch liquid; Dutch ol); EDC Ethane, 1,2-dichioro-;
Ettrylene chioride; Giycol dictioride

Formula—CICH,CHyCl

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammabie liquid
Elactrical Group—D

Gaseral—The vapors are imitating. In contact with a hat surface, sthylene dichioride decomposes Into
phosgene, which is highly polsonous. ignited by heat, sparks or open flame.

65

. 8210 16%

. 775

. GOy, dry chemical, foam, water fog

. Keep exposed tanks cool with water spray. Water may be inetfective on fire.
tactive clothing for fire parties,

HEALTH HAZARD DATA
Haalth Hagard Ratings Odor w (ppma} I’MWA (ppm} TLY/TWA (ppm)
2,23 10

CARCiNOgen. Vapcwhmlul cumssysmicpobmlngumuwlnhllahon Liquid contact on
skin may cause dermatitis or a bum. Toxic by inhalation, skin contact and ingestion,

Symptosse—Irritation, dizziness, nauses, rapid pulse, biueness of lips and fingernails.

Short Exposare Tolactnee—200 ppm for one hour.

E dures—Vapor: victim to frash air; if breathing stops, apply artificlal respiration. Skin or
mmnm—rmwemumwdommmnummmedmmmwfmﬁnimm Get

* NOTE: Detac‘lableodori-gmtuﬂ'mmnv Exposurs to potentially dangerous vpor concentrations can
occur before the vapor is detected by smell.

REACTIVITY DATA
Stabitity—Felatively stable.

—Materisl: Non-corrosive at normal atmospheric temperatures when dry. When contaminated with
water at sivated temperatures it comodes iron.

Cargo: Group 36 of compatibiity chart See also Appendix I—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE
Wear rubbar gloves, seif-contained breathing apparatus, protective clothing. Avold contact with liquid. Secure
SOUrCes.

If n splll occurs, call the National Response Cauter, 500-424-8802,
Remarks: * Vapor Pressure: 100 mmHg at 29.4°C.
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ETHYLENE GLYCOL*

Synoayms— 1,2-Dihydroxyethane; 1,2-Ethanedicl; United Nations Number i
Ethylene alcohol; Ethylene dihydrate; Glycol; Giycol
alcohol; Monoethylena glycol

CHRIS Cote........ovvvrrenrnnrcerrarssnenn: _EGL

Formula—HOCH; CH:OH

Appearance-Odor—Colorlass, syrupy liquid; slight odor,
swastish taste Preezing Polnt........................ —12'C
Specific Graviey—1,13 —_—

¥ Pressure 20°C (68° H;
Chemical Family—Glycol R:;‘r\r'l.or l,nh'e-nr: ) FN-m v

Vapor Pressure 46°C (115°F) (pin)..
Pollution Category—USEPA mo D
Applicabie Bolk Reg. 46 CFR Subchapter ........ D

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

General—Slight hazard when exposed to heat or flame,

240

LEL=3.2% UEL-unavallable

775 (antlfreaze grade); 752 (pure)

€O, dry chemical, alcohol foam, water fog

Water may be ineffective on fira. Cool fire exposed lanks with water,

Autoignition Temp. (*F)
Extinguishing Agents.....
Special Fire Procedures

HEALTH HAZARD DATA
Health Huzard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
0,0 ¢t Unavailable 50 50
General—Reiatively non-foxic uniess ingested, If ingested, serious injury or death may result from as little as 60
ml (approx. 2 oz.).

Symptoms—Headache, nausea, and dizziness.

Short Exposure Tolerance—Inhalation is no hazard at normal room temperatures.

Exposure Procedures—Ingestion: induce vomiting and call a physician. Never give fluids or induce vomiting if
victirm is unconscious or having convulsions. Skin and eyes: flush with water for 10 minutes.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Most materials of construction are suitable.

Carge: Group 20 of compatibiity chart. See also Appendix [—Exceptiohs to the Chan.

SPILL OR LEAK PROCEDURE

Weoar rubber gloves, face shield, protactive clothing. Avoid contact with liguid.

If m spill occurs, call the Nadomal Response Center, S00-424-8802,

Remarks: * Data are for the “pure” grade, not the "anti-ireeze” grade.
i Unassigned
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ETHYLENE GLYCOL BUTYL ETHER

Synonyms— 2-Buiyl ethanol; Butyl Cellosotve; Butyt United Nations Number...................ccoeeuune. _2369
oxitod; Dowanol EB; Ektascive EB Solvent; -
Ethanol, 2-butoxy-
CHRIS Code ... s srnssnnrons _£GM
Formula—HOCH,CH:OCHs -
Botling Point....c........ccoooerveere —71C
Appearance-Odor—Cotorless oty liquid: mild rancid odor -
Freezing Poist.................c...... — —8rCc
Specific Gravity—0.90
Vi Pressure 20°C (68°F) (mmHpg) ..
Chemical Fsmily—Glycol sther R:id'ur\ﬁ'lpor Pressure (puisn).......... H‘)
Vapor Pressure 46°C (115°F) (pala)
Polletion Category—USEPA Mo Vapor Density (Alr = 1,0)

Applicable Bulk Reg, 46 CFR Subchapter ........ o Solubility In Water ....

FIRE & EXPLOSION HAZARD DATA
Grage—E: Combustible fiquid
Electrical Groap---C

General—Moderate hazard, when axposed to heat or flarme.

Flash Point ('F) 141 {ce)

Flammable Limits.. . 1.1 10 106%

Autoignition Temp, 'F) ....... 472

Extinguishing Agents.... . Water, alcohol foam, carbon digxide or dry chemical.

Special Fire Procedures ................ The same techniques used for fighting fire involving combustible patroleum

products are applicable, Cool fire exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
1,1, 2 Unavailable Unavailable Unavailable

General—Eya and raspiratory tract irritation, narcosis, blood, kidney, and to a lesser degree, liver damage can
be produced in animals from a single or repeated exposures at concentrations less than saturation,

Symptoms—Eyo, nose, and throat imitation.

Short Exposure Tolerance—200 ppm for approximately one hour.

Exposure Procedwres—Prevent repeated skin contact by wearing protective clothing.

REACTIVITY DATA
Stability—In general, an inert solvent.

Compatibility—Material: Compatible with usual materisls of construction. Plastic materiats and rubber are not
racommended.

Cargo: 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 liguid and vapor. Secure all sources of ignition.

If » spill occurs, call the National lluzmu Center, 300-424-8802.

Remarks:
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ETHYLENE GLYCOL DIACETATE

Synonyme— 1,2-Ethanadiol discetate; Ethylena acelale; United Nations Number.....................coovoivs [ .
Ethylene diacetate; Glycol diacetate B —

CHRIS Code ...
Formula--CH,COOCH,CH,00CCH,

Boiling Polnt................coooor...e —I1KC
Appearance-Odor—Coloriess liquid; faint fruity odor —

Freezing Polnt...............ccccc.. —0.=$1°C

Specific Gravity—1.13

Chemical Famlly—Ester Reid Vapor Pressure (pain).............

Vapor Pressare 46°C (115°F) (paia,
Pollution Category—USEPA MO G Vagor Density (Alr = 1.0).............
Applicable Bulk Reg, 46 CFR Subchapter ........ RO Solubllity in Water ...........coccoooo.oon.

FIRE & EXPLOSION HAZARD DATA
Grade—E- Combustible liquid
Electrical Grouwp—D

General—Moderate tire hazard.

. 205

1.8 10 8.4%

200

Confined area—CQ,, dry chemical. Open area—polar solvent foam, water fog.
.. Unavailable

Flash Point ("F) .
Flsmmable Limits
Autoignition Temp. "F).
Extinguishing Agenis..
Specisl Fire Procedures .

HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 Unavailable Unavailable Unavailable

General—Low 1oxicity

Symptoms—LUinavailable

Short Exposure Tolerance—Animal tests show: No primary skin irritation, a trace of eye injury. Inhalation caused
no deaths in 24 hour period.

Exposure Procedures—Vapor—remove victim to fresh air; i breathing stops, apply artificial respiration. Skin or
eye contaci—rermnove contaminated clothing and gently flush affected areas with water. Call a doctor.

REACTIVITY DATA
Stability —Stable.

Compatibility—Material: Usual materials of consiruction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear rubber gloves, face shield, protective clothing. Have al-purpoze canister mask available. Avoid contact
with liquid. Secure ignition sources.

If & spill occurs, cali the National Response Center, 5004248802,

Remarks; t Unavaiiable
} Unassigned
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ETHYLENE GLYCOL ETHYL ETHER

8 Cellosolve Solvent; Dowanol EE; EE United Natiows Number..............ooeearins
" Solvent; Ethanol, 2-ethoxy-; 2-Ethaxyetnanal;
Emthzene glyeol monoethyl ether, Glycol monoethyl
ol

Formula—CH,CH,OCH,CH:OH

Anun-u-Odnr—Cobrlen liquidt: ather-like odor,
Practically odorass.

Specific Gravity—0.93

Chemical Family—Glycol athers

Pollution Category—USEPA . C  ™MO _ D __
Appticable Bulk Reg. 46 CFR Subchapter ........ -2 Solwbility in Water

FIRE & EXPLOSION HAZARD DATA
Grate—D: Combustible liguid
Electrical Group--C

General—Moderate hazard, when exposed o haat of flame.

Flash Point CF)....
Flammable Limits.

. 120
1.7 to 15.6%
460
C0Q,, dry chemical, aicoho! foam, water fog.
The same techniques used for fighting fira Involving combustible petrotsum
products are appiicable. Cool fire exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
1,1, 2 Unavatlable Unavaiable 5/5kin

General—Low hazard for acuta inhalation; moderate for chronic inhalation.

Symptoms—Headache, nausea, eye imtation.

Short Exposure Tolerance—Exposura 10 air saturated with celloscive vapor (0.6%) for & few seconds reayited in
irritation of the eyes.

Expossre Procedures—Vapor—remove victim to fresh air; it breathing stops, apply artificial respiration. Skin or
eye contact—remave conlaminated clothing and gently flush affected areas with water lor 15 minutes. Get
medical advice or attention,

REACTIVITY DATA
Stability—This is a relatively stable compound,

Compatibility—Material: Softens rybber and many plastics. Avoid aluminum and its alloys.

Cargo: Group 40 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear nubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secire ignition sources.

If & spilt cccurs, call the Naticnal Responae Conter, S00-424-8802,

Remarks:
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ETHYLENE GLYCOL ETHYL ETHER ACETATE

Symoayms— Celloscive Acetate; Ethanol, 2-ethoxy-, United Nations Numb ~rz
acetate; 2-Exhoxyethylacetate; Glycol monoathyl —
ether acetate

CHRIS CodE ....oeooeenvemssreneverncepennss s e _EGA

Formula—CH;COOCH, 0C)Hs
Appesrance-Odor—Colorless liquid; pleasant fruty odor
Specific Gravity—0.97

Chemicsl Family—Ester

Polimtion C: y—USEPA MO __C

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Growp—C

General..-Moderate hazard, when exposed to heat or flame.

Flash Point P . 135

Flammuble Limits.. LEL=1.7% UEL—Unavailable
Awtoigaition Temp. ('F) 715

Extinguishing Ageats. .. CO:, dry chemical, alcohol foamn, water fog

Special Fire Pmadum The same techniquee used for fighting fire involving combustible petroleum
products are appiicable. Cool fire exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Cdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,11 0.056 Unavailable 5/Skin

General-=Slight skin irmtation. More of a chronic systemic hazard from inhalation.

Symptoma--ltritation from skin contact, Vapor; irritetion of noge and throat.

Short Exposure Tolersnce—High vapor concentrations can cause nose and throat iritation

Exposare Procedures—Vapor—-remove victim to fresh aic; if breathing stops, apply artificial respiration. Skin or
aye contact—remove contaminated 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.

Compatibility—Material: Softens many plastics.

Cargo: Group 34 of compatibility chart,

N ————
SPILL OR LEAK PROCEDURE
Awoid contact with bquid. Secure ignition scurces.

11 a 3pill occury, call the National Response Center, 5004248802,
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ETHYLENE GLYCOL METHYL ETHER

Synomyms— Dowanol EM; Ethancl, 2-methoxy-; Glycol United Nations Number.............cccc..ooo........ 1188
monomethyl ether; 2-Methoxyethanaol; —
Methyl Cellosoive; Methyl oxitol
CHRIS G0t .....oocorievervvveerenenrs s sesres s EME
Formuls~CHyOCH,GHOH -
. 124G __ ZUB'F
Appearsace-Odor—Coloriess liquid; mild, agreeable odor —_—C _ __F
Freezing Point............coo..cconnn, — =BC __121°F
Specific Gravity—0.97 c . 'F
Vapor Pressure 20°C (68°F) (mmHg) .. 82
Chemical Family—Glycol sther Reid Vapor Pressure (psia)........... _039
Vapor Pressure 46'C (115°F) (psia). 08
Pollution. Category—USEPA mo __D Vapor Density (Air = 10) .

Applicable Bulk Reg, 46 CFR Sabchapter ....... D Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—L Combustible liquid
Electrical Group—C

General—Moderate hazard, when exposad to heat or flame,

e 115 {eC)
. 2510 19.8%
. 551
.. Ty, dry chemical, alcohal foam, water fog
The same techniques used for fighting fires involving combustible petroleurn
products are app!lcuble Gool fire exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1,2 09 Unavailable 5/8kin

General—Harmful vapor; liquid abserption through the skin may be harmful.

Symptoms—Drowsiness, confusion, loss of mental ability, headache,

Short Exp Tal i daty

Exposure Procedures—VYapor—remove the victim o fresh air; it breathing stops, apply artificial respiration. Skin
of eye contact—ramove comarminated clothing and gently flush attected areas with water for 15 minutes.
Get madical advice or attention.

REACTIVITY DATA
Stability—This is a relatively stable compound.

Compatibility—Material: Softens many plastics.

Cargo: Group 40 of compatibiity 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.

11 a spill occurs, call the Natioual Response Center, 800-424-8802,
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ETHYLENE OXIDE

Synonyms— Anproleng; Dimathylene oxide, EO; United Nations Number..
Epoxyethane; 1,2-Epoxyethane; Oxirane

[or 17 GO 7 PR - o). S
Formuis—C;H.O

Boiling POt ............eovoovccrreee . uc S
Appearance-Odor—Clear, colorless liguid; ether-like odor P, « S

Freezing Point ... ccorvveeee _ =11'C __—1E8'F
Specific Gravity—0.88 _c ___F

Vapor Pressure 20°C (68'F) mmHp).......... 1080
Chemical Family—Alkylena oxides ReHmVIW Pr:mre (pola)............ v . _ass5

Vapor Pressure 46°C (115°F) (paia), . 480
Pollution Category—USEPA ___ A MO _ # Vapor Denaity (Alr = 1.0y . 152
Applicable Bulk Reg. 46 CFR Subchapter ... O Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammabie liquid
Electrical Group—B

General—Iimitafing vapors generated when heated. Flammable—does not need oxygen for combustion. If local
“hot spots” develop in the tank, the liquid in the tank may explode.

Flash Point "F) .....ccoocoeeervecee .. bBlOW O
Flammable Limits ....... ... ... 210 100%
Autoignition Temp. (*F) . BD4

Extinguishing Agents.. . . Siop fiow of gas; CO:, dry chemical, water fog

Special Fire Procedures . It is important to keep the temperature of storage tank low; use large
amounts of water. Approach only after considering explosion danger. Keep firefighting personnel behind
cover it practicable. [ the water supply is inadequate o the tank shows signs of overheating, evacuate the

area.
HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
3,32 50 29 CFR 1910.1047 1

General—Suspeciad carcinogen. Moderate hazard, for both acute and chronic exposures. Volatility is high and
pulmonary absorption is rapid.

Symptoms—Burning sensation in eyes, nose and throat; dizziness and headache.

Short Exposure Tolerance—200 ppm for 3¢ minutes.

Exposure Procedures—Vapor—remave victim to fresh air; if breathing stops, apply artificial raspiration. Skin of
eye contact—remove contaminated clothing and gently fush affected ereas with water for 15 minutes. Gat
medical attention immediately.

REACTIVITY DATA
Stbility—Ethylene oxide’s tendency 1o polymerize increases rapidly when the temperature goas above 30°C. 1t
will decompose with explosive violence when the temperature reaches 571°C.

Compatibility—Materisl: EQO may polymeriza viclently when in contact with highly active catakytic surfaces such
as anhydrous iron, tin and aluminum chiofides, pure iron and aluminum oxides and alkali metal frydroxides.
Do not use copper, silver or their alloys.

Cargo: Unassigned in the compatibility chart. For compatibility assistance, call
G-MTH-1 {202-287-1577).

SPILL OR LEAK PROCEDURE

Wear rubber gloves, large heavy face shield (if in doubt use body shieid also) and self-contained breathing
apparatus. Sacure ignition sources, Avoid contact with liquid. Flush with large quantties of water, Do not flush
spill into confined spaces where flammable vapars can accumulate. Notify local fire department.

If a spill occurs, call the Naticnnl Response Center, 500-424-33802,

Remarks:
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ETHYL ETHER

Symonymus— Anesthesia ether; Anesthetic ether; Diethyl United Nations Number..........c..c..connnnine.
ather; Diethyl oxide; Ethane, 1,1'-oxybis-; Ether,;
Ethoxyethane; Ethyl oxide; 1,1-Oxybisethane;
Solvent ether, Suluric ether

CHRIS Code ...
Formula—{CsH;s);O

Bolling Point ...............cccoco.. ~——34°C
Appearsnce-Odor—Colorless liquid, sweet, pungent odor

Freezing Point..................... —=118"C

Specific Gravity—0.70

Vapor Presure 20°C (68'F) (mmHg)

Chemical Famfily—Ether Reid Vapor Pressure (peis)..............
Vapor Pressure 46°C (113°F) (psia)

Pollution Category—USEPA B Mo _ I Vapor Density (Air = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ........ _ Solubility in Water. .

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—C

Gemeral—A highly flammabie, volatiie liquid with a wide explosive range and low autoignition temperatire.
Fiashback along vapor frail may occur. Vapor may explode if ignited in an enclosed area.

Flash Point ('F) ... —48

Flammable Limits 185 {0 48.0%

Autoignition Temp. ('F), 356

Extinguishing Agents... COy, dry chemical, aicohol foam, water fog

Specia) Fire Procedures . ... Cool tank with water spray. Keap surroundings cool ta reduce the amount of
vapors produced. The danger of reignition is high.

HEALTH HAZARD DATA
Healtis Hazard Ratings Odor Threskald (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,0, 2 1 400 400

General—Ethyl ather is a volatile liquid possessing imitative and narcotic properties. Absorption of excessive
quantities by any route may lead progressively to a state of intoxication, loss of consciousness and death
dus to respiratory failure.

Symptoms—Exhilaration may be experianced first followed by drowsiness and unconscicusness, Contact with
the skin may cause deérmatitis.

Short Expogure Tolerance—1000 pprn for 30 minutes,

Exposure Procedures—Vapor--ramove victim to fresh air; if breathing stops, apply ariificial respiration. Oxygen,
when administerad by trained personnel, is helpful. Skin or eye contact—remove contaminated clothing and
gently flush atfected areas with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—In the presence of air, ether forms ethyl peroxide, which may explode if heated.

Compatibility—Material: Compatible with most of the usual materials of construction, Ether swells natural
rubber, so protective clothing should be made of plastic which resists ether,

Carge: Group 41 of compatibility chart.

e ————
SPILL OR LEAK PROCEDURE

Wear rubber gloves, large heavy face shieid (if in doubt use body shield also). Have self-contained breathing
apparatus available. Avoid contact with liquid. Sacure all ignition sources. Do not flush spill into confined spaces
where fiammable vapors can accumulate. !If a spill occurs into navigable water, the ether will ficat downstream
and create a severe fire hazerd until it has all vaporized,

If a spill occurs, call the National Regponse Center, 800-424-8802,

Remarks:
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2-ETHYL HEXANOL

Symonymu— Alcohol C-8; 2-Ethyl-1-hexand;
2-Ethylhexyl alcohol; Octanal; Octyl
alcohol

Formmula~CHy(CHa)aCH{C:Hs )CHOH

Appearance-Odor—Colorlass, slightly viscous liquid;
alcoholic odor

Specific Gravity—0.83

Chemical Family—Alcohol

Pollution Categoty—USEPA MO __RC
Applicable Bulk Reg. 46 CFR Subchapter ....... ~R0

United Nations Nucb t
CHRIS Code _EHX
Boiling Polut ...........cccceeees _I.Ea:g _.__m;g
Fi Polnt <=_7I8'C _<—105'F
c “F
Vapor Pressure 20°C (68°F) (mmHg).......... Q.38

Reid Vapor Premurg {(peia)
Vapor Pressure 46°C (115°F) (pala).
Vapor Density (Alr = 1.03...
Solubllity in Water

FIRE & EXPLOSION HAZARD DATA

Grade—E: Combustible liquid
Electrical Group—D

General—Moderate hazard, when exposed to heat or flame.

Flash Point ('F}
Flammable Limi
Autoignition Temp, {
Extinguishing Agents. ..

. 179
. Unavailabie
. 581

. Aleohol foam, CC,, dry chemical, water spray
Cool exposed tanks with water,

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm)
1,1, 1 Unavailable

General—Practically non-hazardous. Slight effect from absomtion of liquid through skin.

Syntptoms—Mild skin irritation,

Short Exposure Toleramce—Not pertinent

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—emove contaminated clothing. Flush affected areas gently with water for 15 minutes; 20-30

minutes for eye contact. Get madical attention.

PEL/TWA (ppm)
Unavailable

TLV/TWA (ppm)
Unavailatie

REACTIVITY DATA
Stability—Will undergo self-reaction it contaminated. Does not require stabilizer.

Compatibility—Materisl: Usual materials of construction are suitable.

Cargo: Group 20 of compatibility chart,

SPILL OR LEAK PROCEDURE

Avoid contact with liquid,

If & spill occurs, call the National Response Center, 300-424-8803,

Rewarks: 1 Unassignad



2-ETHYLHEXYL ACRYLATE

Symonyme—— Acrylic acid, 2-ethylhexy! ester; United Nations Number...........co.c.cccoonirncnns i
2-Ethylhexyl, 2-propencats; Octyl acrylate

Formuln~—CHy = CHCO,CH,CH(CyH;IC. Ha

Boiling Poit............o.oocc.cccn.. 215-18'C  418-425'F
Appearsnce-Odor—Coloriess Hquid; pleasant odor C °F

F Polnt....oooreeeersreennnn —§§'C . —130°F
Specific Gravity—0.89 C — °F

Vapor Preswure 20°C (68°F) (mmHg) P X

Chemicat Family—Acrylate Reld Vapor Pressure (paia).....

VYapor Pressure 46°C (115°F)
Pollution Category—USEPA ™o 8 Vapor Density (Air = 1.0)
Applicable Bulk Reg 46 CFR Subchapter ........ -0 Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustibile liquid
Electrical Gronp—D

Genaral—Moderate hazard, when exposed to heat or Hame; will polymerize on heating.

.. 188 {cc}

LEL=0.8% UEL=6.4%

485

Dry chemical, COs, foam, water

.. Water or foam may cause frothing. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
011 Unavaliable Unavailable Unavailable

General-—Liquid irritating io skin on contact.

Symptoms—Skin Nritation.

Short Exposure Tolerance—LUnavaiable

FExposure Procsdures—Yapor—femove victim to fresh air; if braathing stops, apply artificial respiration. Skin or
aye contact—remove contaminated clothing and gently flush with water.

REACTIVITY DATA
Stabllity~Unsiable; polymerizes easily uniess inhibited.

Compatibility—Material; Non-comosive 10 carbon steel,

Carga; Group 14 of compatibility chart.

SPILL OR LEAK PROCEDURE

H pouuble wear fubber gloves, face shield, and protective clothing. Have all-purpose canister mask available,
Secure ignition sources. Flush spill away with water,

If & spill occurs, call the Natioual Respouse Center, 8004248802,

Remarks: * Polymerizes.
¥ Unassigned
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2-ETHYL HEXYL NITRATE

Synonyms— Alkyl (C7-C9) nitrates; Mixed octyl nitrates; Unijted Nations Number..............cccooevveivvirrss b
Qctyl nitrates

CHRIS C08e.........coomeoceererceenssreerreceensnesnnen INE
Formula—CH;CH:CyH1. MO,
Boiling Folnt........................ — *83C __ *362'F
Appearance-Odor—Light yellow liquid; ester, fruity odor Decomposes befora'C __boiing'F
Freezing Point..........c...c.... ——1I'C ____S8'F
Specific Gravity—0.96 . c_____°F
Vapor Pr 20°C (68" 004
Chemical Famly~Nitrates Retd Vepor Freasars (atay 0
Vapor Pressure 46°C (115°F) (psia)
Pollution Category—USEPA . IMO __B. Vapor Density (Alt = l.u)......:..

Applicable Butk Reg. 46 CFR Subchapter Solubility in Water ..................

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible jiquid.
Electrical Group—NA

General—Combustible—gives of toxic nitrogen axides, carbon monoxide, and carbon dioxide gases when
heated or burned.

Flash Point "P.................... 175 (cC)

Flammable Limits LEL = 0.25% UEL—Unavailable

Autolgnition Temp. 'F) . 266

Extinguishing Agents.. . Water fog, foam, dry chemical, CO:

Special Fire Procedures . . Avoid breathing vapor. Can explode if heated while confined—cogl storage
container with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 11010 Unavailable Unavailable
General—When heated. decomposes to form nitrogen oxides. Low toxicity by ingestion and inhalation; shightly
1oxic by skin contact

Symptoms—Mild skin and eye #ritation on contact. Inhalation produces headaches, dizziness, naussa, and low
blpod pressure

Short Exposure Tolerance—Low health risk from inhalation untess the liquid is heated to decomposition or mist
is formed.

Exposure Procedures—ingestion. 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, decompuoses when heated. Can explode if heated to high
temperalures while confined. Reacts with strong oxides, strong bases, strong reducing agents.

Compatibility—Materinl: Suitable: Mild steel, stainless steel, aluminum, copper, zinc, tin, brass, bronze,
neoprane, nittile rubber. Unsuitable: Buty! rubber, ethylena-propylene rubber.

Cargo: Group 34 of the compatibility chart. Sea also Appendix |—Exceptions to tha Chart.

SPILL OR LEAK PROCEDURE

Avoid contact, especially vapor. Secure all ignition sources. Wear goggles and neoprene or nitrile
gloves—uss self-contained breathing apparatus it needed. Dike spill, soak up with sand or earth; dispose by
controlled burning.

If u spill occars, call the National Response Center, 800-424-8802,

Remarks: * Decomposition point 19%0
1 Unavailable
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ETHYLIDENE NORBORNENE

Symonyms— 5-Ethylidena bicyclo(2,2, 1)hept-2-ane; Unlted Nations Number.................cco..counvnene S
Ethylidene norbormylene; Ethylidene norcamphene —_—
CHRIS Code ...
Formula—CsH,z
Bolling Point ............cccoe......
Appearance-Oder—Colorless liquid with a turpentine-like
odor Freezing Point......
Specific Gravity—0.90 _
Vapor Pressure 20°C (68°F) (mmHy).......... 483
Cltemical Family--Olefing Hash Viger Prosous ot g
Vapor Pressure 46°C (113'F) (paia)..
Pollution Category—USEPA ™Mo __§6 Vapor Demsity (Air = 1,0)...

Appticable Bulk Reg, 46 CFR Subchapter ........ —Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electricsl Group—C

General—Dangerous fire hazard.

Flash Point (‘F)...
Flammable Limity
Autoignition Temp. {°F) ..
Extinguishing Agents...
Special Fire Procedures ..

containers with water.

96
. 0.8 108.4%
522
Carbon dioxige, dry chemical, foam
. Wear protective clothing. Water may be inetfective on fire. Cool exposed

HEALTH HAZARD DATA
Health Hazard Ratings Odar Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
31,4 €.007 10 0.14 5 5

General—Moderate skin irritant. Excessive contact with skin should be avoided.

[ Symptoms—Inhalation—vapors cause headache, dizziness, nausea, vomiting and respiratory distress.
Ingestion—irritation of entire digestive system. Irritates eyes and skin.

Short Exposure Tolerance—Prolongad exposure to vapos proved toxic & rats.

Exposure Procedures—Remave contaminated clothing and fiush atfected areas with plenty of water for at least
15 minutes. Remove victim to fresh air. Administer artWicial respiration if necessary. If ingasted, induce
vomiting. Get medica! attention,

REACTIVITY DATA
Stability—Stable at termperatures below 200°C, but unstable above 350°C, decomposing rapidly in presence of
air. '

Compatibility—Material: Non-corrosive to steel, stainless steel and aluminum. Glass, “Teflon” and ceramics are
acceptable.

Cargo: Group 3¢ of compatibility chart. See also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE
Wear butyl rubber gloves, tace shisld and protective clothing. Secure ignition sources.

If & 3pill occurs, call the National Response Center, $00-424-8302.

Remarks: 1 Unassigned
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ETHYL METHACRYLATE

Synonyme— Ethyl 2-methacrylate; Ethyl United Nations Number...................c.......... 2277
alpha-methacrylate; Ethyl 2-methyl-2-propenoate; -
Mathacrylic acid, ethyl ester; 2.Propencic acid,
2-methyl-, athyl ester

CHRIS Code.........ocoooooeevinrcnnstresressessseressoers onlol M
Formula—CyHsCOOC,Hs
Boiling Point ...............ccc....,
Appearance-Odor—Colofless liquid; sharp unpleasant
odor Freezing Point..... ...
Specific Grarvity—0.02

Chemical Family—Acrylates

Pollution Category—USEPA __ C _ 1MO __D |
Applicsble Bulk Reg. 46 CFR Subchapter ........ —Q

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Fire may cause violent rupture of tank due to polymerization, Forms explosive mixturas with air in the
presence of heat or flame. Flashback along vepor trail may occur. Yapor may explode if heated in an
enclosed area.

Flash Point ‘'F).___ 70

Filammable Limits...... 1.8% to saturation

Autoignition Temp. ('F} . 740

Extinguishing Agents.. ... . COg, dry chamical, chemical foam

Specinl Fire Procedures Easily forms explosives mixtures with air, Remove all sources of flames,
sparks or oihar ignitivn sources. Electrical devices should be grounded and bonded. Cool tanks with water
fog.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppan) TLY/TWA (ppm)
1,12 Unavailable Unavailable Unavailable

General—Moderately toxic, liquid causes skin imitation. Vapors mildly irritating.

Symptoms--Skin allergy develops, vapor causes comes! ulceration, visual disturbance, iritation to respiratory
tract, jack of appetitie, nausea, convulsion, coma.

Short Exposure Tolerance—100 ppm over B hours. Animal tests show effects are not cumulative.

Exposure Procedurss—Remove victim to fresh air. Immediately flush affected area with water, use mild soap and
water for skin exposure. Experiments have shown Ethyl Methacrylate 1o be a teratogen: this means that
physical defects can be produced in the daveleping embryo.

REACTIVITY DATA
Stability—Polymarnizes; inhibitor required. Can react with oxidizing agents. Ground storage drums or tanks to
pravant accumulation of static electricity.

Compatibility—Material: (3lass, types 316 and 304 stainlass steel, or aluminum are suitable; corrosive to mild
stesl.

Cargo: Group 14 of compatibility chart.

SPILL OR LEAK PROCEDURE

) Protective clothing, goggles, necprene gloves, self-contained breathing apparatus should be wom. Flush spills
with water fog. Dike flaming pools and extinguish ueing chamicet foams. Secure ignition sources.

If & spill occurs, call the Natlons] Response Center, 5004242802,

Remarks:
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2-ETHYL-3-PROPYLACROLEIN

Synony 2-Ettw b ; 2-Ethyl-2-hexanal; United Nations Number...........cc.ccooosrionn. P S,
2-Ethyl-3-propyl acyraldehyde N
Foi 1121 1 o7 PR, _EBA__

Formula—C,H;CH = C{CH.JCHO

Bolting Poiat..........coonncenemnnnee —175C
Appearance-Odor—Yellow liquid; sharp, powerful,
irritating odor Freezing Point..................
Specific Gravity—0.85
Vapor Pressure 20°C (68°F) (mmHg) ..
Chemical Family—Aldehyde Reid Vapor Pressure (pela)...............

Vapor Pressure $6°C (113°P) (psin).
Pollution Category—USEPA mo__B vapor Density (Air = 1,0)

Applicable Bulk Reg, 46 CFR Subchapter ........ I o Solubility n Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—Moderate hazard, when exposed io heat or flame,

.. €Oy, dry chamical, water fog, alcohol fcam

.. The vapors of this chemical are highly irritating. For this reason, respiratory
protection is nacasu . In other respacts, firafighling techniques will be the same as for 8 Grade E
petroleum product.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLY/TWA (ppm)
3,22 Unavailable Unavailable Unavailable

General—Vapor is imitating to respiratory passages. Liquid iritating to skin,
Symptems—Burning sensation in respiratory passages or on skin in contact with the liquid.

Short Exposure Tolerance—-LUnavailable

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

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Unavailable

Cargn: Group 18 of compatibility chart, Sea also Appendix l—Exceptions to the Chart.

e ————— e
SPILL OR LEAK PROCEDURE
Wear rubber gioves, seil-contained braathing apparatus, protective clothing. Avoid contact with liguid. Small

8pills may be washed away with water. For large spill, cover with sodium bigulfite (NaHSOs). Add smali amounts
of water and mix. Scoop up. Wash site with soap solution,

If » spill occury, call the National Response Center, 800-424-8802,
Remarks: 1 Unassigned
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FORMALDEHYDE SOLUTIONS (37 to 50%)

Synonyms— Formalin; Formalith; Formic aldehyds United Nations Number ... S0lutions o200
solution; Formal; Fyde; Methanal solution; fiammable soln. _ 1198
Methylene oxide; Morbicid

CHRIS C0de -...coovee oo vensmensiess s _FMS |

Formula—HCHO

Appearance-Odor—Colorless liquid; pungent, inritating
odot

Specific Gravity—1.11t0 1.13

Chemical Family—-Aldehyde Reid Vapor Pressure (pia)...............

Vapor Pressure 46°C (115°F) {pela)
Follution Category—USEPA mo G Vapor Deasity (Alr ~ 1.0
Applicable Bulk Reg. 46 CFR Subchapter ....... QO Solubility im Water

FIRE & EXPLOSION HAZARD DATA
Grade—D or E- Combustible tiquid (grade depends on concentration)
Electrical Gronp—B

General—When the solution is heated, highly flammable vapors are given off.

Flash Point {"P)....
Flammable Limits
Autoignition Temp. ('F) .
Extinguishing Agenta...
Special Fire Procedures ..

o 122 10 185
- 7.0 to 73% (formaldehyde vapor in air)
. BOG
.. COy, dry chemical, alcohol foam, water fog
.. Tha vapors are highly imitating, so fire parties should wear raspiratory

protection.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLY/TWA (ppm)}
3.23 below 1 3 1*

General—Suspected carcinogen. Major effect is [ocal imitation of eyes, nose, and throat. Strong formaidehyde
solutions cause a hardening effect and primary skin irftation upon direct contact.

Symptoma—Coughing, copious watenng of eyes, severe respiratory writation,

Short Exposure Tolerance—At a vapor congentration of 10 to 20 ppm breathing bacomes difficult. Exposure to
650 ppm for a few minutes may cause death.

Exposure Procedures~-Vapor—remove victim to fresh air; it breathing stops. apply artificial respiration. Skin or
eye contact--remove contaminated clothing and gently flush atfected 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.

Compatibility —Material: Corrosive to steel and to copper and its alloys.

Carge: Group 12 of compatibility chart. See also Appandix I—Exceptions to the Chart,

SPILL OR LEAK PROCEDURE

Wear rubber gloves, sel-contained breathing apparatus, protective ciothing. Avoid contact with Nauid. Secure
ignition source. If possible, cover large spills with sodium bisulfite (NaHSG,). Add small amount of water and
mix. Scoop up, Wash site with soap solution.

Hlmmmmuutthﬂ_e?o-eCﬂm.m.

Remarks: The commercial material ia shipped as water solution of from about 37% to 50% concentration.
Methanel is often used 1o inhibit polyrmanzation.
* Proposed change in TLV 10 0.3 ppm.
T Unavailable
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FORMIC ACID

Synomyms— Formyiic acid; Hydrogencarboxylic acid; United Nations Number....................ooooo... 1778
Mathanoic acid —
CHRIS Code........cconniirrrnnnn oo erssemsaennn EMA
Formula—HCOCH
Boiling Point..............cooo..... 101" 213°F
Appearance-Odor—Coiorless liquid; sharp, penetrating _C _____F
odor Freezing Point.............ococ..... —__B'C . 47'F
Specific Gravity—1.22 C o F

Vapor Pressure 20°C (68°F) (mmHg) .
Reid Vapor Pressure (pela)..........

Voapor Pressare 46°C (115'F) (paia)
Pollutton Category—USEPA D Mo _D . Vapor Denaity (Afr = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ R « B Solubility in Water

Chemicat Family—Organic acid

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

General—Formic acid is a corosive, combustible liquid. Toxic vapors are genevated in fires.

Flash Point ") ..., 156 (cc)
R ble Limits . 1810 57%
Autoignition Tewsp, (‘F)................ 1114
Extinguishing Agents. . GOy, dry chemical, aicohol foam, water fog
................ Firefighting parties should wear rubber boots and gauntiets and self-contained
breathing apparatus.
HEALTH HAZARD DATA
Healtk Huzard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 Unavailable 5 &

General—Natual, slow decomposition yields carbon monoxide {CO), & chemical asphyxiant, and waier.
Enclosed spaces must be tested for oxygen content (19.5% min.) before snterirg. Vapor irritating. Liquid
Causas burns.

Symp Choking, respi y kritation, watering of the eyes; skin contact will cause severe itching or burning.

Short Expogure Tole¢rance—LUnavaitable

Exposure Procedures—Vapor—emove victim to fresh air, # breathing stops, apply artificial respiration. Skin or
eye contact—remove contaminated clothing and immediately flush affected areas gently with water for 15
minutes. Get medical ettention. Use protective clothing to prevent personat contact.

REACTIVITY DATA
Stablity—Reacts wiil bases (alkalis) to produce heat. It is also a reducing agent,

Compatibility—Material: Type 316, stainless stesl of lead-lined tanks are satistactory.

Cargo: Group 4 of compatibility chart. See also Appendix |—Exceptions 1o the Chart.

e
SPILL OR LEAK PROCEDURE

Avoid contact with liquid. Use respiratory protection and protective clothing. Eliminate all sources of ignition.
Cover contaminated surfaces and spill with large quantities of soda msh or sodium bicarbonate. Mix and add
water if necessary for good mixing. Scoop up slurry. Wash site with soda ash solution.

If & spill occurs, call the National Response Center, 500-424-8802.
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FREON

Symonyms— Genstron; lgotron; Halon; Refrigerant gas; United Natisng Numb
Ucon

Formuls—"See “Remarks” below.

Appearsnce-Odor—Colorless liquid or gas; sweetish —_
odor Freezing Polat...................... - Yarieg'C
Specific Grarity—above 1.0

Vapor Presture 20°C (63°F) (mmHg)

Chemical Famity—Halogenated compounds Reld Vapor Pressure (paia).............

Vapor Pressure 46°C (113°F) (puia)
Pollution Category—USEPA IMO _gaset Vapor Demsity (Alr = 1,0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ [ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—NA,
Electrical Growp—NA

General—Fraon 11, 12, and 114 do not burn. Freon 22 and 113 when heated can form weakly combustible
mixtures,

Flash Point ("F).......

Flammable Limits ...

Autolgnition Temp. ("F) ..

Extinguishing Agents Non-flammable

Special Fire Procedures .. - In contact with hot surfaces or a naked flame these compounds form
phosgene, an extremely poisonous gas. Keep tanks, adjacent to fire, cool with water spray. Fire fighters
wear {ufl protective clothing including self-conteined breathing apperatus.

- Non-flammable
Non-flammable
Non-flammabia

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA {ppm)
Unavailable Unavailable Unavailable 1000

General—Vapors are non-imitating 10 eyes, nose, throat, lungs, and skin, very low toxicity.

Symptoms—Drowsiness with ar without nausea.

Short Exposure Tolerance-—10,000 ppm for 5 minutes.

Exposure Procedures—Remove victim to fresh air. If breathing stops, apply artlficial respiration. Get medical
aftention. If the liquid has spilled onte the skin, points of contact may be trostbitten, handle gently and
protect from mechanical damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Chemically stable, but see Special Fire Procedures above,

Compatibilty-Muterial: Compatible with mast materlals of construction,

Cargo: Group 36 of Compatibility chart.

SE——
SPILL OR LEAK PROCEDURE

Avoid contact with liquid. The liquid may boil away (see below) at amblent temperature. Extinguish open
flames in vicinity of the spifl in order 1o avoid generation of phosgens,

I 8 splll occurs, call the National Response Ceater, B00-424-8807,

Remarks: “Formulg Ereon Haron " 'Boiing Point
CClL,F 11 113 +748°F TCF
CCLFs 12 122 216 DCF
CHCIF, 22 121 -41.4 MCF
CCLFCCIF, 113 233 +1178 TTF

CCIF,CCIF,; 114 242 163 +38.4 DTE



FURFURAL

Symomyms— Ant oll, artificial; Artificial oil of ants; Fural; United Nations Number...............cocoeveveeennss 1168
2-Furaidehyde; 2-Furancarbonai; —_—
2-Furancarboxaldehyde; Furluraldehyde; Furfuran
carboxylic aldehyde; Furfurole; Furole; Pyromucic
aldehyde

CHRIS Code ...

Formula—C,H,OCHO

Boiling Polnt ............cccoovvvinnnr —__161°C

Appesrance-Odor—Coloriese to reddish-brown hquid,
penetrating almond-like odor Freezing Point...........ccoccoovene. — =—3rc
Specific Gravity—1.20

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Aldetyde Reid Vapor Fressure (pata)............
o Vapor Pressure 46°C (115°F) (pala)..
F Category—USEPA . D MO & Vapor Density (Air = 1.0).

Applicsbie Bulk Reg. 46 CFR Subchapter ...... —0 Solubility n Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Growp—C

Gemeral—Moderate hazard, when exposed to heat of flame. Furfural can expiode on contact with strong mineral
acids and alkalis {caustics). Irritating vapors are gsneratéd when heated.

155

21 to 19.3%

743

COQ,, dry chemical, alcohol foam, water iog

. Wear aye protection, self-contained breathing apparatus and protective

HEALTH HAZARD DATA
Health Haxard Rotiugs Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
223 04 2/8kin 2/5kin

General—Liqud s mitating to skin and eyes on contact. Vapor is respiratory irritant.

8 Irritation of respi Y P g

Short Exposure Toleramce—15 ppm for 15 minutes.

Exposure Procedures—Vapor—remave victim to fresh air; if breathing stops, apply artificial respiration, Skin or
eya contact—remove contaminated clothing and gently fush aifected areas with water for 15 minutes. Giet
medical advice or attention.

REACTIVITY DATA
Stebility—Furfural can axplode on contact with strong mineral acids and alkalis. Reacts with nurnérous organic
materials.

Compatibility—Musterlal: Dissolves or softens many plastics and rubber formulations,

Carge: Group 19 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wgar rubber glovas and protective clothing. Have seli-conained breathing apparatus available. Avoid contact
with liquid. Small spills may be washed away with water. Cover large spills with sodium bisulfite (NaHSCs). Add
small amount of water and mix. Scoop up. Wash site with soap solution.

If & spill occurs, call the National Response Center, 800-424-8802,
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FURFURYL ALCOHOL

Synonyms— 2-Furancarbinol; 2-Furanmethanot; United Nations Number................ccoomn 2074
Furfuralcohel: Furylcarbinol; 2-Furylcarbinot; —_—
alpha-Furylcarbinol;, 2-Furyimethanol;

2-Hydroxymethylfuran
[0 117 T TN _EAL
Formula—C,H,OCH,OH —
Appesrance-Odor—Colorless-amber fiquid tumning to Boiling Point ..
dark red-brown when exposed 1o light and air.
Slight brine-like odor. Freezing Point

Specific Gravity—1.29
Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Alcohal Reid Vapor Pressure (pala)...........
Vapor Pressure 46°C (113°F) (psin)
Pell Category—USEPA Mo __C Vapor Density (Alr = 1.0

Applicable Balk Reg. 46 CFR Subckapier ........ Solubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—Slight explosion hazard when exposed to heat or flame. However it will react with explosive violence
in contact with mineral acids or their vapors, or with strong orgaric acids or their vapors.

Flash Point ("F) ... . 167
Flsmmable Limits.. 1.8 to 16.3%
Autvignition Temp, ("F) 916

Extinguishing Agents.... . Confined area—COs, dry chemical. Open area—polar solvent foam, water

spray.
Special Fire Procedures ... Wear eye protection, clothing resistant to furturyl alcohol, respiratory
protection.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppa)
2,12 8 10/Skin 10/8kin

General—Skin absorption may cause toxic etfects. Harmful if swallowed. Toxic concenirations of vapors may be
present at temperatures above room temparatire.

Symptoms—Headaches, watering eyes, irritated skin.

Short Exposure Tolerance—Vapor exposuras—Rats show B percant mortality after one six hour exposure to 47
ppm and 100 percent mortality at 243 and above. Absorption through skin is very rapid.

Exposure 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
advice or attention.

REACTIVITY DATA
Stability—Stable. Reactive with organic or mineral acids.

Compatibility—Materisl: Do not use near lacquers, vamish, or resins, Can ship in ordinary ateel.

Cargo: Group 20 of compatibllity chart. See also Appendix l—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gioves, face shield, protective clothing. Have aH-purp rmask jtable. Aveid contact
with liquid. Secure ignition sources. Spill area may be washed with water.

ll.-ﬂﬂmmuﬂ&eNaﬂoﬂlegomCub:r,m.

Remarks: Ground storage drums or tanks to prevent accumulation of static electricity.
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GASOLINE, MOTOR

Synonyms— Benzin; Motor spirit, Petrol United Natioms Number.................cconveeis

Formula—CsHiz 1o GoHyo

Bolling Polnt ................ccooooorie _60-199°C

Appearance-Odor—Coloross to straw-white liquid, —_—
gweot, pleasant pdor—gasoling Freezing Polnt........ccoooonernrrn.. — 1'C
Specific Gravity—0.72 10 0.76

Vapor Pressure 20°C (63°F) (mmHpg).

Chemical Family—Misc. hydrocarbon mixture Reid Vapor Pressure (puia)..........

Vapor Pressure 46°C (115°F) (psin}
Pollution Category—USEPA MO . Vapor Density (Air = 1.0)..
Applicable Bulk Reg. 46 CFR Subchapter ....... o Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable fiquid
Electrical Group—D

General—Dangerous fire and sxplosion hazard in presence of heat or flame. Flashback along vapor rail may
occur. Vapor may explode If ignited in an enclosed ares.

Flash Point (‘F}... . —40
Flammabie Limits 1410 7.6%
Antoignition Temp. CF). 485

CO,, dry chemical, foam water fog
. Tanks exposed to fire should be kept cool with a water spray. Water may be

Extinguishing Agents..
Special Fire Procedures .
inetfective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threskold (ppm) PEL/TWA (ppn) TLV/TWA (ppm}
11,2 0.25 300 300

General—Liquid irritating to skin and eyes on contact. Vapor inhalation leads 1o intoxication.

Symptoms—Inhalation: Marked vertigo, inability to wak a straight line, hilarity, incoordination, intense buming in
throst end lungs, possibly bronchopneumaonia, nausea, vomiting.

Short Exposure Tolerance—0.5 10 1.6% vapor concentration was fatal 1o a man after 5 minutes exposure; S00 to
30,000 ppm was fatal to a youth,

Exposure Procedm Inhalation: Immediately victim from contaminated atmosphere, If breathing is
interrupted, artificial respiration should be applied immediately. A physician should be called.

REACTIVITY DATA
Stability—Chemically stable.

Compatibility—Material: Almost any usual material of construction is suitable. Natural rubber is softened and
will deteriorate rapidly.

Cargo: Group 33 of compatibifity chart.

SPILL OR LEAK PROCEDURE

Wear polyethylene gloves, face shiekd, protective clothing. Have all-purpose canister mask avallable. Secure
ignition sources. Small spills may be flushed away with water.

If w spill occurs, call the Nutional Response Center, $00-424-8802,

Remarks; T Unavailable

.
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GLUTARALDEHYDE SOLUTION, 50%

Synoayms— Cidex; 1,.3-Diformyloropane; Glutaral; Usited Naions Number... .

Glutanic disdetyde; Glutarol; Pertanedial; _
1.5-Pertanediai

CHRIS Code..........covoonvonerconscrssrirrorres s s G
Formula—HOG{CH,},COH
Appearance-Odor—Light yellow liquid; rotten apple odor
Specific Gravity—1.124
Chemical Family—Aldehydes

Pol) Category—-USEPA MO D
Applicable Bulk Reg, 46 CFR Sulschapier ........ 9 _

Bolling Point.

Freesing Poiut........................ —14"C I'F

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Growp—NA

General—Will decompose if heated (greater than approximately 400°C} o yield carbon monoxide, carbon
dioxide, hydrocarbons.

... Non-flammable

. Non-flammable
. Non-flammabtle
. Non-flammable
. None

Flask Point "F).
Flammable Limit
Autoignition Temp. (*F)
Extinguishing Agents....
Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,3,3 0.04 0.2 0.2

General—Moderate imtation te the skin.

Symptoms—Extendad exposures result in irritation of respiratory tract. Ingestion yialds irritation of mouth and
stomach,

Short Exposure Tolerance—The lowest lethal concentration for rats in 4 hours is 5000 ppm,

E Proced Immediately flush with plenty of water for 15 minutes. For ingestion, give large amounts
of water and induce vomiting if conscious.

REACTIVITY DATA
Stability—Stable, but decomposes thermally about 400°C forming carbon oxides and hydrocarbons.

Compatibility—Materiat: Mildly comosive to mild steel, aluminum, copper, zing, tin, brass and bronze.

Cargo: Group 19 of compatibility chart.

SPILL OR LEAK PROCEDURE
Flush with water. Wear goggles or face shield and rubber gloves, Pravent water contamination. Toxic to fish.

If & spill occurs, call the National Response Centes, 500-424-8802,

Remnarks: { Unavallable
1 Unassigned
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GLYCERINE

Synoayms— Glycerol, Glycyl alcohol, 1,2.3-Propanetriol; United Nations NUHber......ccocooooovoiney, —de
Trihydroxypropane; 1,2,3-Trihydroxypropane —_—
CHERIS Code ... .coooccrncrmenneeencmerne msencnnerns. — GG

Formula—CH;COCH.COH(CHs )
Boiling Point ............cco.coe ___290C

Appearance-Odor—Colorless liguid; faint pleasant odor -—
Freezing Point ..................... —18°C

Specific Gravity—1.26
Vapor Pressure 20°C (88'F) (mmHg)

Chemical Family-——Katone/Alcohol (exhibits properties Reid Vapor Pressure (psia).............
of both) Vapor Presure 46°C (115'F) (psia)

Pollution Category—USEPA MO Vapor Density (Air = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ........ JR v Solubility n Water ...........

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

General—Slight hazard, when exposed to heat, flame, or powerful oxidizers,

Flash Point (*'F) ... . 320
Flammabie Limits . Unavailable
Autoignition Temp. ("F) . 698

Extinguishing Agents.....
Special Fire Procedures

. COy, dry chemical, alcohol foam, water fog
. Water may be ineffective on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresheld (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
000 Odorless 10 mg/m*® as a mist 10 mg/m? as a mist

Genersl—Skin contact with liquid causes slight skin irritation.

Symptomg—Contact with the liquid can cause skin irritation.

Short Exposure Telerance—No appreciable hazard.

Exposure Procedures-—Wash glycerine from skin with wataer. Launder clothing contaminated by the liquid.

REACTIVITY DATA
Stability—Reacts with strang oxidizing agents. Polymerizes about 300°F.

Compastibility—Material: No apparent effect on steel or aluminum.

Cargo: Group 20 of compatibility chart. See also Appendix [—-Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Secure ignition sources. Spills may be washed away with water.

If a 5pill occurs, cull the National Response Center, 8((0-424-8802.

Remarks: Even a small amount of water or ather impurity will greatly lower the freezing point.
t Unassigned
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HEPTANE

Synonyms— Dipropylmethane; n-Heptane; Heptyl United Nations Number.........ccoococrvvv oo — 108

hydnide; Normal heptane

CHRIS Cote ..o veeveeessessneesnnsrnnrenrs —HEL

Formula—CH3(CH;1:CH,

Appearance-Odor--Volatile, coloriess liquid; sweet _ —
gasoline-like odor Freezing Point....ccccovccrn — =81°C _ =132'F
Specific Gravity-—0.68 _C ____F

Vapor Pressure 20°C (68°F) (mmHgp) ..

Chemical Family—Saturated hydrocarbon Reid Vapor Pressure (psin)............
Vapor Pressure 46°C (113'F) (pain).
Pollution Category—USEPA __ IMO __C Vapor Demsity (Alr = 1.0)

Appileable Bulk Reg. 46 CFR Subchapter ... _.O Solubility in Water T Nelgigle —

Bolling Poist ........coooceccvvcrrrn _aa:g .__ZNE

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Highly flammable, dangerous fire risk. Flashback along vapor trail may occur. Vapor may explode if
ignited in an enclosed area.

Flash Point ('F)... . 25 (ce)
Flammable Limits. . 121067%
Autoignition Temp. ¢ 433

Extinguishing Agents..
Special Fire Frocedures .
caol with water.

Gonfined area—C0s, dry chamical. Open area—foam.
. Fire fighters should have respiratory devices. Keep fire exposed contginers

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (pps) PEL/TWA (ppm) TLV/TWA (3pm)
0,01 220 400 400

General—Moderately toxic by inhalation.

Symptoms—irritation of mucous membranes, dizzinass, slight nausea, intoxication.

Short Exposure Tolerance— 1000 ppm for 6 minutes developed stight dizziness. 500 ppm for 15 minutes results
in & condition resembling intoxication by ethyl alcohol.

Exposure Procedures—If inhaled in conc. amounts, remove victim to fresh air and use oxygen. If splashed in
gyes, wash with water for 15 minutes. Call a doctor.

REACTIVITY DATA

Stability—Non-reactive but dangerous fire risk. Keep away from heat, sparks, or open flame.

Compatibility—Material: Mild steel and stainless steel are suitable. Natural rubber will soften and deteriorate
rapidly.

Cargo: Group 31 of compatibility chart.

R —
SPILL OR LEAK PROCEDURE
Avoid contact with liguid. Have all-purpose canister masks available. Secure ignition sources.

H a spill occurs, call the National Respoase Center, 800-424-8802.

Remarks:
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HEXAMETHYLENEIMINE

Symonyms— Azacyclohelans; Hexahydroarepine: United Nations Number.............................. 2493
Homopiperidine _—
CHRIS Cole.......coooonoireerrer oo, —HMi
Formula—CyHisN _-__
Balling Point ..............cooococ.... —1%C __ 2mF
Appearance-Odor—Coloriess to light yellow liquid; *C F
ammania-kke odor Freezing Point....................... =32§*C =36"F
Specific Gravity—0.98 C . 'F
Vi Pressure 20°C (68°'F) (mwHg) .......... —5.
Chemical Family—(rmine lt::rvnpor P . ((ylhl)?“ v
Vapor Pressure 46°C (115°F) (psia)

Pollution Category—USEPA MO ___C Vapor Density (Alr = 1,0),,
Applicable Bulk Reg. 46 CFR Subchapter ........ R Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flernmable liquid
Electrical Group—C

General—Toxic oxides of nitrogen may form in fire. Dangerous fire hazard. Flashback slong vapor trail may
oceur. Vapor may explode if ignited in an enclosed arsa.

Flask Point (*P) ...
Fiammable Limits
Autolgnition Temp. ("F) ..

. 82

16 to 2.3%

.. Unavallable

.. Watet, CO;, dry chamical

Wear eye protection and self-contained breathing apparatus,

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppw) TLV/TWA (ppm)
3,33 Unavailable Unavailabie Unavailable
General—Liquid is irvitating to the skin and respiratory tract and the vapor causes eye injury. High vapor
concentration may cause serious eye injury.

Symptons—Eye, skin and respiratory irritation.

Short Exposure Tolerance—The approximate lethal vapor concentration for a four hour exposure is reported to
the 4800 ppm in rats.

Exposure Procedures—Vapor—remove victim to frash air; if breathing stops, apply artificial raspiration. Oxygen,
administered by trained parsonnel, is often helpful. Skin or sye contact--immediately flood affected areas
gently with water. Remove contaminated clothing and continue to flush affected areas for 15 minutes. Get
medical attention.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Corrodes copper and its alloys in al; comodes aluminum aspacially when wet,
Removes paint; awells rubber. No effect on carbon stesi, wood, cloth,

Cargo: Group 7 of compatibility chart,

E—
SPILL OR LEAK PROCEDURE

Salf-oontainst! breathing apparatus of all-purposs canister mask shoukd be worn when contact is anticipated.
Wear impervious gioves and safety goggles. Keep awsy from heat, sparks and apen flames; avoid breathing of
vapors. Flush spill with large quantities of water, Secure ignition sources,

If & spill occurs, call the National Respouse Conter, 800-424-8802,

Remarks: T Unavailabla
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iso-HEXANE

Synonyms— 2-Methyl pentane United Nations Number..............cccccouereirenene 1206

Formula—CHy{CHz):CH{CHy Jx

Bailing Poigt ..........ccccevrevnee — 80
Appearance-Odor—Colorless liguid; gasoline-like oder - L ____
Freezing Point........................ ——152°C =242
Specific Gravity—0.66 —_—
v Presaure 20°C (68 H
Chemical Family—Saturated hydrocarbons R::rvw Ifnpmm : F“m- v
¥apor Presaure 46°C (115'F) (psia)
Pollution Category—USEPA Mo __GC Vapor Demsity (Alr = L0)..........
Applicable Bulk Reg. 46 CFR Subchapter ........ N Solubility in Water ............cccoooon.

FIRE & EXPLOSION HAZARD DATA
Grade—B or C: Flammable liquid depending on flash point and Reid Vapor Pregsure.
Electrical Group—D

General—Dangerous. Keep away from sparks, heat, or open flame. Flashback along vapor trail may ocour.
Vapor may explode if ignited in an enclosed area.

Flash Point 'F).....
Flantmable Limits .
Autoignition Temp. ('F}
Extinguishing Agents.
Special Fire Procedures

. Carbon dioxide, dry chemical, water spray
. Cool containers with water if exposed to fire. Water may be inefective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,01 Unavsilable 500 Unavailable

General—Vapor slightly imitating. Liquid causes slight skin irritation on contact.

Symptoms—Inhalation causes irmtation of respiratory tract, cough, mild depression, cardiac arthythmia. Aspiration
causes severe iritation of lungs, coughing, pulmonary edema; excitement followed by depression. Ingestion
causes nausea, vomiting, swalling of abdomen, headachs, depression.

Short Exposure Tolerance—Unavailatile

Exposure Procedures—Inhalation: maintain respiration, give oxygen, i neaded. 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.

REACTIVITY DATA
Stability--Dangerous; keep away from sparks, heat, or open flame. Can react vigorously with oxidizing
matarials.

Compatibility—Material: Usual materials of construction are suitable,

Cargo: Group 31 of compatibility chart. Sea also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liquid. Secure ignition sources. Do not flush spill into confined spaces where flammable
Vapore can accurnulate,

If a spill occury, call the Natlonal Response Center, B00-424-5802,

Remarks;
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n-HEXANE

Synonyms— Hexane; Hexyl hydride; Normal hexane Unlted Nations Number........ccoo..conseerrricr. — 1298
CHRIS Code ..o e —HER
Formula—CH,,
Boiling Polnt ......oocco.coernr. — OFC ___ 156°F
Appearance-Odor—Coloriess watery liquid; gasoline-like ——_'C ____°F
odor. Freezing Point.........cccooneerne o =84'C ___137°F
Specific Gravity—0.66 c T F
Vapor Presaure 20°C (68°F) (mmHg)
Chemica) Family—Saturated hydrocarbon Reid Vepor Pressure (psia).

Vapor Pressure 46°C (115°F) (paia;
Pallution Category—USEPA MO _C Vapor Density (Alr = 1.0),
Applicable Balk Reg. 46 CFR Subchapter ........ DO Solubility in Water .............

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Flaghback along vepor trail may occur. Vapor may explode if ignited in an enclosed area.
Flash Point ('F)...

Flamusable Limite
Autoignition Temp. ("F) .

Extinguishing Agents... Dry chamical, foam or carbon dioxide.
Special Fire Procedures . .. Water may ba ineffective on fire. Cool fire exposed tanks with water.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppen) PEL/TWA (ppm) TLV/TWA (ppm}
9,0,1 Unavailable 50 50

General—Minor skin iritant, [rritation caused by vapor inhalation. n-Hexana is toxic by ingestion.

Symptoms—inhalation causes imitation of respiratory tract cough and mild depression. Aspiration causes sevare
lung imtation, coughing and pulmonary edema. Ingestion causes nausea, vomiting, swelling of abdomen,
headache and depression.

Short Exposure Tolerance— 30,000 ppm vapor concentration causes narcosis of rats in one hour. 0.5% vapor
concentration caused distinct dizziness and giddiness of humans in just ten minutes.

Exposare Procedures—Vapor—remove from area and administer artificial respiration, if necessary, and than
oxygen. Eye-wash immediately with copious amounts of water. Ingestion--DQ NOT induce vomiting. Get
medical attention or advice.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material; Certain plastics are unsuitable.

Carge: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waar rubber gloves, face shield and protective clothing. Have all purpose canister mask available. Gas
loak--keep concentration of gas below explosive limits by forced ventilation. Liquid—absorb on paper and
digcharge paper. Securs ignition sources,

It & spill occurs, call the National Response Center, 800-424-8802,

Remurks:
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HEXANOL

Synonyms— Aicohol C-6; Amyl carbinol; 1-Haxanol; United Nations Number..........c.ccocouverririnn. 2282
n-Hexanol; Hexanols; Hexyl alcohol; n-Haxyl -
alcohol; 1-Hydroxyhexane; Pentylcarbinol

CHRIS Cote ..........ooovooiercrrrensmnsnsscsiossiosions HXN
Formula—CHa{CHz),CH:OH -
Boiling Polnt ............coooomrrenens —lETC ___ 315°F
Appearance-Odor—Coloriess liquid; mild-sweel odor —_—tC ______'F
Freezing Polot..............ccoooocons —_=—fC __ __B2'F
Specific Gravity—0.82 C ____°F
L7 Pressure 20°C (68°F) mumHP) .......... <10
Chemical Family—Alcohol Retd Vapor Bressare (paia) v
Vapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA | 1.¥ (o JON » I Vapor Density (Afr = 1.0)

Applicable Bulk Reg. 46 CFR Sabchapter ........ —D Solubility in Water

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

General—Moderate hazard, when exposed to heat or flame.

Flash Point ('F) v 145
Flammable Limits .. . 1.2 to 7.7% (celculated)
A ition Temp, (‘F) . 558

Extinguishing Agents....
Special Fire Procedures ...

... Carbon dioxide, dry chemical, alcohol foam, water spray
. Water may be ineffective on five.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
unavailable Unavailable Unavailable Unavailable

General—Practically non-toxic. Handle as a detergent.

Symptoms—Similar to atcohol intaxication.

Short Exposure Tolerance—Saturated vapor not fatal.

Exposure Procedures—Vapor——ramove victim 1o fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—remove contaminated clothing and gently flush atfected areas with water for 15 minutes.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable. May soften some paints and plastics.

Carge: Group 20 of compatibility chart,

SPILL OR LEAK PROCEDURE
Waear chemical gioves and goggles. Avoid contact with liquid. Secure ignition sources.

If » splll occurs, call the National Response Center, $00-424-8802,

Remarks:
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HEXYLENE GLYCOL

Synonyms— 2-Methyl-2,4-pentanediol; United Nations Number................c.c.ceeecerrenne R
Trimethyltrimethylene glycol; alpha, alpha, —
alpha’-Trimethyitrimethylene ghycol

CHRIS Code.... _HXG
Formula—(CH;);COHCH,CHOHCH;,

Bolling Poiat .....................c.... —_196°C
Appearance-Odor—Colorless liquid; slight odor —_—

Freezing Poit ... —_.='C
Specific Gravity—0.92

Vapor Pressure 20°C (68°F} (mmHg)
Chemical Family—Gilycol Reld Vapor Pressure (pein).............

Vapor Presaure 46°C (115°F) (psia)}
Pollution Category—USEPA MO L Vapor Density (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ —B Solubility in Water

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

General—Moderate hazard, when exposed to heat or flame.

. 205

4.7 to 100%

graater than 500°F.

CO;. dry chemical, alcohol foam, water fog
.. Water or foam may cause frothing.

Flash Point ('F) ...
Flammable Limits.
Autoignition Temp, ('F} ..
Extinguishing Agents...
Special Fire Procedures ..

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,00 legs than 50 25 25
General—Vapor iritating to skin and eyes at high concentrations. Liquid very irritating to eyes, slightly irritating
to skin.

Symptoms—Headacha, dizziness, nausea; strong local imitation of the eyes, nose, and throat, and respiratory
discomfort.

Short Exposure Tolerance—1 ppm for 30 minutes.

E: Proced Remove victim to fresh air. Give artificial respiration if necessary. Wash spilled liquid from
" skin vnth waler, Ge1 medical attention if rash develops or if victim has any breathing ditficulty.

REACTIVITY DATA
Stabllity—Reacts with strong oxidizing agents.

Compatibility—Material: Usual materiala of construction are suitabie.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

If w spill occurs, cali the National Response Center, 800—424-8802,

Remarks: 1 Unassigned
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HYDROCHLORIC ACID

Synonyms— Chiorohydtic acid; Hydrogen chioride; United Nations Number.....................cccooorr... — 3708
Muriatic acid

CHRIS Code.........ooocvvvvve s reirrirrirerrs e

Formula—HCI| {dissolved in water)
Boiling Point ..........................
Appearance-Odor—-Coloriess to light yeilow liquid; —
ivitating, pungent odor Freezing Point...........coooeere.. — —18°C
Specific Gravity—1.01 t0 1.21 —

Vapor Pressuce 20°C (63'F) (mmHg)

Chemical Family—Inorganic acid Reid Vapor Pressure (pain)............
Vapor Pressure 46°C (115°F) (pain)
Pollution Category—USEPA _ D MO _ D Vapor Deasity (Alr = 1,0)..

Applicabie Bulk Reg, 46 CFR Subchapter ... O Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable. Classified as a corrosive liquid.
Electrical Group—B {based upon possible hydrogen gas {M,) generation should a leak or spill occur)

General—Hydrochloric acid will not burn. It will react with many metals, giving off hydrogen gas which is highly
flammable. |t hydrogen is trapped in confined spaces, it can form an explosive mixture with air. See data
sheet for hydrogen. Toxic and imitating vapors are generated when heated,

Flash Point (‘F}..... .. Non-flammabile

Flammable Limits..

Autoiguition Temp, .

Extinguishing Agents.... .. Non-flammable

Special Fire Procedures .. Acid tanks axposed 10 a fire should be cooled by a water $pray. Fire parties
must wear respiratory pratection in order to avoid breathing acid vapor. Full protective clothing must also be
worn,

.. Non-flammable
. Non-flammabla

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm} TLV/TWA (ppm}
3.3 2 1105 5° 5*
General—Inhalation of gas results primarily in irritation of upper respiratory passages. Liquid severely irritating to
skin and eyes.

Symptoms—Where touched by liquid, the skin may tingle or bumn. Breathing the vapors will cause severe
coughing and watering of the eyes.
Short Exposure Tolerance—(nhalation of 1500 ppm in air are fatal in a few minutas.

Exposure Procedures—Vapor—semove victim to fresh air; if breathing stops, apply artificial respiration. Oxygen,
administered by trained personnel, is often belpful. Skin or eye contact—remova contaminated clothing and
gently flush affected areas with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—FReacts with bases (caustics) to generate heat.

Compatibility—Material: Corrodes many metats, causing the evolution of hydrogen gas. Iron and aluminum are
corroded readiy.

Cargo: Group 1 of compatibility chart.

SPILL. OR LEAK PROCEDURE

Woar rubber gloves, self-contained breathing apparatus, protective clothing. Have body shield availabie.
Secure ignition sources. If possible, cover the contaminated surface and spill with sodium bicarbonate or a sode
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 apill occurs, call the National Response Center, 300-424-8802.

Remarks: * PEL and TLV based upon hydrogen chioride gas.
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{NOTE: This cargo Is currently not pesrmitied to be shipped (n butk in U.S. waters)
HYDROGEN (Liquetied)

Synonyma—LH,; Ligud hydrogen; Protium United Nations Number ... COMpressed 1049
refrigerated 1906

CHRIS Cote .......ooovvervvvreccorcmeie v X
Formuls—H:

Boiling Paint...................... — —823°C __—423'F
Appearance-Odor—Colorlass gas or liquid; odorless - ¢ ____F

Freezing Polnt..........ccor. — —288°C . —438°F
Specific Gravity—0.07 at b.p. ‘C . F

Vapor Pressure 20°C (68°F) (mmHg) .......... Y. High
Chemical Family— Reid Vapor Presaure (psia)....... . Y. High

Vapor Pressure 46°C (115°F) (psi V. High
Pollution Category—USEPA Mo # Vapor Density (Air = 1.0) 007

.

Applicable Bulk Reg. 46 CFR Subchapter ... - Solubility In Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Electrical Group—8

General—Wilf react violently with strong oxidizers. Wil ignite easily with oxygen. Vapors form explosive or
combustible mixture with air over a wide range of concentrations. Flame is aimost invisible. Flashback along
vapor traif rmay oceur. Vapor may explode if ignited in an enclosed area.

Flash Paint ('F)... as
Flammable Limits . 4.0 to 75%
Autoignition Temp, (‘F). . 1075

Extinguishing Agents... First stop flow of gas. COy, dry chemical, water

Special Fire Pmeedllru . Source of hydrogen MUST be eliminated before fire is put out to prevent
accumulation of axplo::lve vapors If the insulation fails on a diquid hydrogen tank exposed to fire, the tank
will explede; evacuats firgfighters and have them take cover,

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Cdorlass Unavailable Unavailable

Genera]—Simple asphyxiant. Not considered toxic. Avoid skin contact with liquid.

Symptoms—Inhalation. Drowsiness and high-pitched, squeaky voice, Skin contact: Numbness and whitening of
skin at the area of contact.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Remove victim to fresh air; if breathing stops, apply artificial respiration. i tha liquid has
apilled onto tha skin, points of contact may be frostbitten; handle gently and protect from mechanical
damage. DC NOT RUB. Get medica! altention immediately. Avoid sparks and open flames.

REACTIVITY DATA
Seability—Will ignite readily when exposead to spark souwrce. Liquid hydrogen will fiash into vapor at temperature
above —400°F regulfing in a sudden and large increase in pressure # confined,

Compatibiility—Material: Mild steal and most iron alloys become brittle at liquid hydrogen tamperatures.
Aluminum and stainless steel (300 series) may be used.

Cargo: Not shipped in bulk.

SPILL OR LEAK PROCEDURE

Secure all nearby ignition sources immediately. Isolate spill area and cell local fire depariment and the
Captain of the Port, U.S. Coast Guard. If the liquid does not catch fire, it will soon boil off and leave no residue.

I o spill occurs, call the National Response Center, B00-424-8802.

Remarks; * Bulk shipments not permitted.
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HYDROGEN PEROXIDE

(72% or leas}
Synonyms-- Albone; High-strength hydrogen peroxide; United Nations Number.
Hioxyl, Hydrogen dioxide; Hydroperoxide; Peroxide;
Suparcxal
CHRIS Code ....cooororeoreccnecncimeennsercrercrereannces IR
Formula—H:0:
Boiling Point........cconce. — 188°C _ ZOT°F
Appearance-Odor—Colorless watery liquid; slightly sharp [ v —
odor. Freezing Point..........co....... s d@'C - 40°F
Specific Gravity—1.29 or less -—'c ___F
Vapor Pressure 20°C (68°F) (mmHg) :
Chemical Family— Reid Vapor Pressure (paia)............ }
Vapor Preasure 46°C (115'F) (psia) ..
Pollution Category—USEPA . IMO __C Vapor Denaity (Air = 1.0)..........
Applicable Bulk Reg 46 CFR Subchapter ... . Q Solubility in WAL .............coocenn

FIRE & EXPLOSION HAZARD DATA
Grade—Not applicabie
Electrical Group—Not applicable

General—Not flammable but may cause fire and react violently with combustibles and metals. Powerful oxidizer.
May cause lire and explode on contact with combustibles and metals.

Flask Point (') ..
Flammable 1.imits

.. Nen-flammable

e . Non-flammable

Autoignition Temp, {*F) .. Non-flammabtle

Extinguishing Agents..... .. Non-flammable

Special Fire Procedures............... Powerlul oxidizer. Wear protective clothing including self-contained hreathing
apparatus. Flood discharge area with water.

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold {(ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,31 Unwailable 1 1

General—Vapor is irritating

Symptoms—Vapors cause eye and nose discomfort in moderate concentrations; ess than $2% causes
temporary irrtatien. Above 52% can cause blisters and eye damage.

Short Exposure Tolerance—77 ppm for 30 minutes.

Exposure Procedures—Avoid contact, immediately flush with water. It ingested give water, induce vomiting it
conscious. Remove contaminated clothing and shoss.

REACTIVITY DATA
Stability—Pure grades are stable, but contamination with metals of dit can cause violent or rapid
decomposition

Compatibility—Materiak: Incomgatible with iron, copper, bvass, bronze, chronium, zin¢, lead, manganese, silver,
and catalylic metals.

Carge: Unassigned in compatibility chart. For compatibility assistance, call
G-MTH-1 (202-267-1577).

SPILL OR LEAK PROCEDURE

Woear protective inner and outer clothing, impermeable apron, neoprene gloves. Flush area with water. |solate
material from contacting flammable liquids or combustible materials. Evacuate area for at least 1/2 mila if fire
exists.

If a spill oceurs, call the National Response Center, B00-424-5802,
Remarks: * Vapor Pressure: 5 mmHg at B&°F.
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2-HYDROXYETHYL ACRYLATE

Synonyms— Ethylene glycol monoacrylate; HEA; United Nations Number...............cccccoonevee. — &
beta-Hydroxyethyl acrylate; 2-Hydroxyethyl -
2-propenoate

CHRIS Coe ......cooocvvcvveecmnrrcorermsrnnrne s, — HAL

Formula—H.C = CHCOOCH.OH

Boiling Point .........coccoconere.. — < 230°C < 410°F
Appearance-Odor—Colorless liquid with sweet odor - C___°F
Freezing Point..................... ——=30'C _ —22'F
Specific Gravity--1.10 —_—C __F
Va) Pressure 20°C (68°F) (mmHg) .. _Low
Chemical Family—Monomers and polymerizable esters R'::"vmr Pressure (psla)........... o _low
Vapor Pressure 46°C (115°F) (psin)..
Pollution Category—USEPA . MO __B Vapor Density (Air = LO).

Applicable Bulk Reg. 46 CFR Subchapter ... G Solubllity in Water .............

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible hquid
Electrical Group—D

Genersl—Moderate firs hazard; however, dangerous when exposed 1o high temperatures due 1o lib n of

toxic fumes.

Flash Point (‘F)............... 220

LEL=1.8% UEL—unavailable
Unavailable

CO,, dry chamical, water, alcohol foam,

. Waear aye protection, self-contained breathing apparatus, and impermeable

Autolgnition Temp. (°F) ..
Extinguishing Agents....
Special Fire Procedures

protective clothing.

HEALTH HAZARD DATA
Heaslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,4, 4 Unavailable Unavailable Unavailable

General—Sovere eve damage, irmitated skin, serious liness after ingestion. Class B poison,

Symptoms—Watering of eyes, red or irritated skin,

Short Exposare Tolerance—Avoid inhalation of hot vapors. Irritation of skin upon short contact; burn after
prolongad contact. Animal tests show no deaths after ingestion.

Exposure Procedures—If swallowed, induce vomiting; remave victim 1o fresh air it any ill etfacts from breathing
vapors are felt. Flush eyes and skin immediately after contact for approximately 15 minutes. Call a doctor.

REACTIVITY DATA

Stability—No spontaneous decompaosition, but can polymerize.

Compatibility—Material: Corrodes mild steel, tin plate, and polymerizes. No effect on stainless steel, aluminum,
or mild steel with phanclic resin surfaces. Swells rubber, removes paints.

Cargo: Unassigned in compatibility guide. See Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear eye protection. Neoprane rubber or other impermeable protective ciothing should be worn. Secure
ignition sources.

If a apill occurs, call the National Response Center, 800—424-88072,

Remarks: § Unassigned
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ISO* (as a prefix)
Look under parent compound.

Synonyms— United Nutions Number.
CHRIS Code
Fornmla— . .
Bolling Point .......cc.ooccenrsvere c F
Appearsace-Odor— o F
Freezing Point < ¥
Specific Gravity— c ______
Vapor Pressure 20°C (68°F) (mmHp N
Chemical Fanily— Reld Vapor Pressure (puin), —_
Vapor Pressure 46°C (115°F) (pain) —_—
Poll Category—USEPA IMO Vapor Density (Air = LD).......oco.oece.. -
AMkaums-um ........ N Selubility in Water .....

FIRE & EXPLOSION HAZARD DATA
Grade—
Electrical Group—

General—

Flash Point (*F).....
Flammable Limits
Autoignition Temp. (*F) .
Extinguishing Agents..
Special Fire Procedures .

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm} TLV/TWA (ppm}

General—

Symptoms—

Short Exposure Tolerance—

Exposure Procedures—

REACTIVITY DATA
Stability—

Compatibility—Material:

Carge:

B P S
SPILL OR LEAK PROCEDURE

If u spill occurs, call the National Respomse Center, 300-424-8802,

R ks: " For , il you d to look up iso-propyl alcohol it would ba shown as iso-PROPYL
ALCOHOL under “P" not “I".
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ISOPHORONE

Symony | tophenone; United Nations Number................c..c.comnreens [
3,5,5-Trimethyl-2cyclohexene-1-one —_—

CHRIS Code ..o e IPH

1
Formuia—CIO)CHG(GHCH;C{CHsJsCHy

Appearance-Odor—Water white liquid, peppermint-like
odor
Specific Gravity—0.92

Chemical Family—Katone

Pollation Category—USEPA D MO __D
Applicable Bulk Reg. 46 CFR Subchapter ........ —D

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrieal Groap—D

Geaeral—Moderate fire hazard when exposed to heat or flame.

Flash Polnt (°F) ..........cccoooecerrnrs 184
Fl ble Limits 0.4 10 3.8%
Autolgmition Temp. ('F} .. 860

.. Water spray, carbon dioxide, dry chemical or foam.
Use water spray o disperse vapors. Water may be used to flush splils.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA {(ppm)
2,20 Unavailable 4 s

General—Highly toxic, strong imitant to skin and eyes.

Symptoms—Eye, nose, and throat iritation; narcosis.

Short Exposure Tolerance—25 ppm is an irritant 0 most humans. Animal tests resulted in aye injury and slight
skin irritation after 24 hours; inhalation killed 1 of 8 animals in 8 hours,

Procedures--Remove victim to fresh air and use oxygen. Flush eyes for 15 minutas with water. Wash
off skin. Get medical help.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—M: Stesl is satisfactory.

Cargo: Group 18 of compatibliity chart. See also Appendix |—Exceptions to the Chart.

" —
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, and protective clothing. Secure ignition sources. Have all-purpose canister
mask avektable. Keep unprotected personnel upwind. Fiush splll with water,

If a spill occurs, call the National Respomse Center, 800-424-8802.
Remarks: i Unassigned
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ISOPRENE

Synonyms— beta-Methylbivinyl; 2-Methyl-1,3-butadiens; Unijted Nations Number.................ccocoveranne . Fa -2
3-Methyl-1,3-butadiens

CHRIS Code.....o.ooeevvveeceeeereensee oo — BB
Formula—CH, = C(CHa)CH = CH.

Bolling Point...................... — 34'C ____ §3F
Appearance-Odor—Colarless liquid; mild aromatic odor - ¢ ____°F

Freezing Point....................... —=148°C ___—231'F
Speelfic Gravity—0.69 —_—C _____F

Vapor Pressure 20°C (68°F) ( -
Chewmbcal Family—COlefing R:i';r\’mr Pressure (m)ﬂﬂl)

Vapor Pressure 46°C (115°F) (pein)
Pollution Category—USEPA B 1MO __.C. Vapor Density (Air = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ ...Q... Solubillty in Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—D

Genersl—In a fire, polymerization may occur and violently rupture the container. It is recommended that
isoprene be stored under an inert atmasphere (preferably nitrogen} with at least 50 ppm terl-butylcatachol
present as an inhibitor. Keep away from sparks, heat or open flame.

Flash Point (°F) ... ... —B8
Flammable Limits ... . 20t 9.0%
Autoignition Temp. (°F) . 428

Extinguishing Agents.....
Special Fire Procedures

. Carbon dioxide, dry chemical, foam
Cool exposed tanks with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Cdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,11 0.006 Unavailable Unavailable

General—Isoprane is an irritant to mucuous membranes of the eyes, nose, and upper respiratory passagas.

Symptoms—Yapor—Eye and upper respiratory tract imitant. Liquid may imitate eyes.

Short Exposure Tolerance--No data on human exposure are available but concentrations of 5% in air are fatal
1o mice.

Exposure Procedures—Remove to fresh air. [n case of contact with liquid immediatety 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 cxidized, pelymerized. Should be inhibited to prevent polymerization.

Compatibility—Material: May soften some types of rubber or paint.

Cargo: Group 30 of compatibility chart.

SPILL OR LEAK PROCEDURE

Woaar rubber gloves, face shield, protective clothing. Have all-purpose carister mask available. Avoid comtact
with liquid. Secure ignition sources. Do not flush spill inte confined spaces where flammable vapors ¢an
accurmulata.

If a spill occurs, call the National Response Center, B00-424-8802,

Remarks: * Vapor Pressure: 400 mmHg at 15°C.
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KEROSENE

Synonyms— Coal oil; Fuel oil no. 1; llluminating oil; United Nations Number.............cooocoeeieis, 1323
Kerosine; Range oil PR

CHRIS Cote .o e v — R
Formula—Mixture of hydrocarhons
Bolling Point ....................... 170-300°C 338-B72°F
Appearance-Odor—Pale yellow to water white oily liquid; _ 't _____F
strong odor Freezing Point.....coo.....oon.... — —45C _____80°F
Specific Gravity—0.81 - cC___°F
) Vapor Pressure 20°C (68°F) (mmHg) ......... —&.04
Chemical Famity—FPotroleum oil Reid Vapor Pressure (psis)........... R K
Vapor Pressure 46°C (115°F) (psia).
Pollution Category—USEPA

1.5 (o J Vapor Density (Air = L®
Applicable Bulk Reg. 46 CFR Subchapter ........ — D Solubility in Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liguid
Electrical Group—~D

General —Flarnmable, moderate risk.

... 100 to 150

0.7 to 5.0%

Autoignitios Temp. ('F). 444

Extinguishimg Agents................... Confined area—CQs, dry chemical. Open area—foam, water fog.

Special Fire Progedures .............. Tanks exposed to fire should be kept cool with a water spray. Watsr may be
inaffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1. 1,1 1 Unavailable Unavailable

General—Moderately toxic by ingestion and inhalation.

Symptoms—Inhalation: Marked vertiga, inability to walk a straight line, hilarity, incoordination, intense burning in
throat and lungs, possibly bronchopreumonia, nausea, vomiting.

Shott Exposure Tolerance—Unavailable

E Praced Inhalation: Remove victim from contaminated atmosphere. If breathing is interrupted,
artificial respiration should be applied immediately. Call a doctor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Most metals are suitable, but kerosane causes rusting of steel.

Carge: Group 33 of compatibility chart,

SPILL OR LEAK PROCEDURE

Wear rubber gloves, lace shield, protective clothing. Have all-purpose canistar mask available. Secure ignition
sources, Small spilis may be flushed away with water.

I & spill occurs, ¢all the National Response Center, 800-424-8802.

Remarks:
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LIQUEFIED NATURAL GAS

Symenyms— LNG; Methane, refrigerated liquid, or United Nations Number ... COMpressed 1871
Natural gas; refrigerated liquid refrigerated 1972

Lo 213 1 o PSR RUR 1. (¢ B
Formula—Mixture of CH, and CiHe

Buoiling Point .

Appearance-Odor—Colorless liquefied gas; usually _
odorized 10 give & weak skunk like odor Freezing Point................ ——182'C __—200'F
Specific Gravity—0.41 to 0.45 at ~162°C —_C____'F

) Vapor Pressure 20°C (68°F) (mmHp)......... _High

Chemical Family—Paratfing Reid Vapor Presowre (pata)........... _High,

Vapor Pressure 46°C (115°F) (psia, _High

Pollwtion Category—USEPA _ IMO __G@5 Vapor Density (Air = 1.0), 0.55-10

Applicable Bulk Reg. 46 CFR Subchapter ... 0.0 Solubility in Water .. . Insoluple

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Flectrical Group—D

General—Containers may explode in fire. Vapor may travel to ignition source and flash back along vapor trail.
Unless the flow of gas can be stopped, putting out an LNG fire will permit the accumulation of an explosive
concentration of vapor and subsequent explosion or reflash.

Fiash Point CF}. .. ... Flammable gas

Flammable Limits .. . 531 140%

Autoignition Temp, ('F 999
Extinguishing Agents. . .. . Stop flow of gas; Dry chemical for small fires.
Special Fire Procedures ............... Use water to cool exposed tanks. Do not extinguish large spil fires. Allow 1o

burn while cooling adjacent equipment with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
0,00 Uinavailable Unavsilable Unavailable

Genersl—Vapors are non-irritating to eyes and throat. Liquid will cause frostbite.

Symptoms—Ii concentration of gas is high enough, may cause asphyxiation. No systemic offect even at 5%
concentration in air.

Short Exposure Tolerance—Data not available.

Eaposure Procedures—Vapor—remove victim to open air. Administer arlificial respiration if necessary. If the liquid
has spilled onto the skin, points of contact may be frosthitten; handle gently and protect from mechanical
damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Stainless steel, nickel steel and aluminum are suitable.

Carge: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waar rubber gloves, face shield, protective clothing. Have all-purpose canister mask aveilable. Secure ignition
sources, Call fire department. For leak from faulty tank keep concentration below flammable limits by forced
ventilation. If the LNG does not catch fire, it will soon boil off.

If & spill occurs, call the National Response Cemter, 800-424-8802.

Remarks:
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LIQUEFIED PETROLEUM GAS

Synonyms-— Bottled gas; LPG; Petroleum gases, United Nations Number..............cc.ccooovneeerne. 19T
liquetied; Propane-Butane mixiures; Pyrofax —_——

CHRIS Code ..oooooeooovevereceeirercneeeererinirs e PG
Formula—Midure of CyHy's and CiHip
Boiling Point ..o —40°CG _ —4Q'F
Appearance-Odor—Colorless compressed gas, with faint - ___°F
skunk odor Freezing Point.............cc.o.... o —NP'C ____ °F
Specific Gravity—0.51 to 0.58 at —50°C {liquid) ' _____F

Vapor Presaure 20°C (68°F) (tnmHg) ..

Chemical Family—Paraffins

s Reid Vapor Pressure (psia)........... . L
Vapor Pressure 46°C (115°F) {psia). . _High
Pollution Category—USEPA . IMO _ gis Vapor Density (Air = 1.0) .

Applicable Bulk Reg. 46 CFR Subchapter ... _ 2.0 SolubHity in Water ............

FIRE & EXPLOSION HAZARD DATA
Grade—Liguetied Flammable Gas (LFG)
Electrical Group—D

General—Containers may explode in fire. Yapor is heavier then air and may travel a long distance to a source
of ignition and flash back. Unless the flow of pas can be stopped, putting out an LPG fire will permit the
atcumuiation of an explosive concentration of vapor and subsequent explosion or reflash.

Flazh Point (*F)...

Flammable Limits

Aatoignition Temp. ('F).

Extinguishing Agents...

Special Fire Procedures .
possible.

: Stop flow of ges; Water (Let fire burn})
.. Aligw to burn while cooling adjacent equipment with water. Shut off leak if

HEALTH HAZARD DATA
Health Hazard Ratings Gdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 5000 to 20000 1000 1000

General—Not irritating to eyes, nose or throat. If inhaled, will cause dizziness. Liquid will cause frostbite.

Symptoms—Concentration in air greater than 10% causes dizziness in a few minutes. High concentration cause
asphyxiation.

Short Exposure Tolerance—MNonae

Exposare Procedures—Vapor—emove victim 1o open air. Agminister artificial respiration if necessary. If the liquic
has spilled onto the skin, peints of contact may be frostbitten; handle gertly and protect from mechanical
damaga. O NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Stainless steal, nickel steal and aluminum are suitabla.

Cargo: Group 31 of compatibility chart.

A sy S
SPILL OR LEAK FPROCEDURE
Wear rubber gloves, face shield, protective clothing. Have ali-purpose canister mask available, Secure ignition

sources. Call fire department, For leak from faulty tanks, keep concentration below flammable limits by forced
ventilation. If the LPG does not catch fire, it will soon boil off.

if » spill occury, calt the National Response Center, §00-424-8802,
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MALEIC ANHYDRIDE

Synonyms— cis-Butenedisic anhydride; 2,5-Furandione United Nations Number..............oovemmicmnns _2215
L T1 Y e PSRN .| ¥ S

Formula—C,H. 0,

Appearance-Odor—Colorless liquid, white solid (as Boiling POInt oo G 39E'F
needies, crystals or fused tablets); acrid, choking -—_'c____F
odor Freezing Point.......cocmmrin. — 80°C _ 140°F

Specific Gravity—Molten: 1.3 at 70°C; Solid: 1.48 at — ' 'F
15°C . .

Vapor Pressure 20°C (68°F) (mmHp) .. g 5 - I

Chemical Family— Reid Vapor Pressure (psis)....... S S

Vapor Pressure 46°C (115°F) (psfi P S
. 238,

Pollution Category—USEPA .. D MO __ D Vapor Density (Air = 10}
Applicable Bulk Reg. 46 CFR Subchapter ... — Q Solubility in Water ...........

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

General—Mild fire hazard. Inertion with nitrogen recommended to avoid reaction with water vapor. When heated,
can decompese and Dverpressunze storage tanks.

Flash Point CF) ...... . 215 {cc); 230 {oc)

Flammable Limits .14 t071%

Autoignition Temp. ("F). . 878

Extinguishing Agents.. . Alcehol foam, carbon digxide

Special Fire Procedures ... Water and foam can cause frothing. Can react with dry chemical. Keep tanks

cool in fire by spraying water on them from safe distance. Wear self-contained breathing apparatus, and
pratective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
22,1 031005 0.25 0.25

General—Will burn skin and eyes; dangerous to aquatic lite.

Symptoms—inhalation: Moderately irritating, coughing, sneezing, bronchitis from chronic exposura. Skin:
Irritation, redness; dermatitis from chronic exposure, Eyes: Irritation, can be severe, tearing. Ingestion: Little
or no risk; nausea.

Short Exposure Tolerance—Limited inhalation tisk if space well ventilated.

E Proced gestion: Induce vomiting. Inhalation: Remove 1o fresh air, give oxygen it necessary. Skin
contact: Flush with wader for at least t5 minutes. Eye contact: Flush with water for at least 15 minutes; call
physician. For skin contact with molten maleic anhydride, remove solid from skin and treat as normal
chernical and thermal burn, and wash with soap and water.

REACTIVITY DATA
Stability—Generally stable. When heated in presence of alkali metals or amines {(even in low concentrations of
200 ppm), decomposes rapidly and can overpressurize tanks. Reacts with strong oxidizers. No reactivity
excapt in prasence of water (corrosive).
Compatibility—Materlal: Not corrosive to metals except in the presenca of water.

Cargo: Group 11 of compatibility chart.

SPILL OR LEAK PROCEDURE

Use protective equipment including goggles, face shield, rubber gloves, rubbar boots, coveralls, rubber apron.
Use organic vapov-acid gas canister. Dike and Jet spill solicify, then dispose. Alternative, add walter to cissolve
spill {torming maleic acid) and neutralize with soda ash, then dispose.

1¢ & 3pi}l occurs, call the National Response Center, 800-424-3802.

Remarks: * Hydroiizes slowly with cold water; frothing with hot water 1990
1 Unavailable
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MESITYL OXIDE

Synonyms— Iscbutenyl methyl ketone; United Nations Number...................corecr. 1828 _
Isopropylideneacetone; Mathyl iso-butenyl ketona; [
Mathyl iscbutenyl ketone; 4-Methyl-3-penten-2-one;

isc-Propylideneacetone
CHRIS Codet ... vveenrenernccasriareann: — NS
Formula—{CH;,C = CHCOCH,
Bolling Point .............cc.ooonnnn. —130°C _206°F
Appearance-Odor—Oily, coloriess liquid; honey-like odor C o
Freezing Point....................... ——=99C ___—74'F
Specific Gravity--0.86 - c
v Pressure 20°C (68" Hg) . 87
Chemical Family—Ketones R::lnr\’apor Pressure F)(mmg) J
Vapor Pressure 46°C (115°F) (psia) .
Paliwtion Categery—USEFA MO D Vapor Density (Air = L0)

Applicable Bulk Reg. 46 CFR Subchapter ........ .0 _ Solubility in Water ...........

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liguid
Electrical Group—D

Geaeral—Flammabie, dangerous fire risk, vapor furma explosive mixture with gir. Flashback aleng vapor trail
may occur, Vapor may éxplode if ignited in an enclosed area,

Flash Point (‘F)....

Flammable Limits.

Autoigaition Temp, ('F) -

Extinguishing Agents .. Alcohol foam, carton dioxide or dry chemical

Special Fire Procedures .. Wear compiete protective clothing and self-contained breathing apparatus.
Cool exposed tanks with water, Watar may be ineMective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,3,3 12 15 15

Gemeral—Moderately toxic by ingastion, inhalation, and skin absorption.

Symptoms—irritation of eyes, headaches, coughing, difficult breathing, nose and throat irritation, mild
intoxication.

Short Expoture Tolerance—5S minutes—100 ppm predicted eye and mucous membrana iritation with difficult
braathing, headache. Similar exposure at 80O ppm. Predicted severe eye and respiratory iritation. Vapor
conc. 500 ppm for 30-680 min. considered dangerous to life,

Pr | diataly remove victim from exposure and treat on symptomatic bases. Flush skin
ptomptly with soap and water. If swallowed, do not induce vomiting. Get medical attention.

REACTIVITY DATA
Stability—Stable. Reacts with oxidizing agents; strong alkalls (caustics), and mineral acids.

Compatibility—Material: Non-corrosive to steel.

Cargo: Group 18 of compatibility chart. See also Appendix |—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 spill occurs, call the Nationsl Response Center, 800-424-3502.

Rewarks: T Unavailable
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METHACRYLIC ACID

Symonyms— aipha-Methacrylic acid; 2-Methylacrylic United Nations Number................cooorearerecen: 251
acid; 2-Methylpropenic acid; 2-Methylpropenoic [
acid; Propenioic acid, 2-methylene

CHRIS CodE ......conrccrrerecrvcreesrasesersasesesses s —MAD

Formula—CH; = C(CH;)COOH

Boiling Polnt ........................ .-.161°C ___328°F

Appearance-Odor—Water-white liquid with a vinegar-like I - R —
odor Freezing Point..................... — 14°C ____ E7'F

Specific Gravity—1.015 - ' ___°F

Vapor Pressure 20°C (68°F) (mmBg) ... 1

Chemical Family—Organic acid n:: Vapor Pr:ﬂl:: &l;’l(

Vapor Pressure 46°C (115°F)
Poliution Category—USEPA mo 0 Vapor Density (Alr = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ... ... O Solubllity in Water

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

Genersl—Moderate to dangerous when heated 1o decompogition, emitting toxic fumes,

Flash Point (P .... 171
Flammable Limits. ... .. 2110126%
Autoignition Temp. ('F). . Unavaitable

Extinguishing Agents.. Alcehol toam, GOy, dry chemicals or water spray.
Specinl Fire Procedures . —... High temperatures give off toxic acidic fumes. Wear seif-contained breathing
apparatus, and full pretective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm)} TLY/TWA {ppm)
Unavailatle 5 20 20

General—Vapors are mildly irritating to the eyes; the iquid is strongly comosive to the skin and eyes.

Symptomas—Ilrritation of eyes, nose and throat; skin may experience a slight buming sensation.

Short Exposure Tolerance—Unavailabig

Exposure Procedures—Move victim to fresh air, keep warm and quiet. Eyes—flush with water for at least 15
minutes. Skin—fiush with water then wash with soap. ingestion—do not induce vomiting. Call a physician
immediately.

REACTIVITY DATA
Stability—Normally stable; however, if stored above 120°F for long periods of time, it can polymerize viclently,
giving off heat. Reacts with oxidizers.

Compatibility-—Mauterinl: Corrodes steel, wood, cloth and paint. Glass, 302, 304 and 316 stainless steel are
suitable.

Cargo: Group 4 of the compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, aprons, boots and acid goggles. Avoid skin contact and prolonged exposure o vapors.
Neutralize spills with soda ash and flush with water.

If » spill occurs, call the National Respoase Center, 800-424-8302.
Remarks; Mathacrylic acid is nommally inhibited with hydroquinone or the methyl sther of hydroguinone.
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METHACRYLONITRILE

Synonyms— 2-Cyanopropena; |sapropene cyanide; United Nations Number-..............
MAN; 2-Propenanitrile, 2-methyl-

CHRIS Code ..........corvernnnne

Fotmula—CH; = C{CH3JCN
Hoiling Point....... oo, — 9Q'C ____106'F
Appearance-Odor—Clear, colorless liquid; no —__C F

appreciable odor Freezing Point...
Specific Gravity—0.80

¥apor Pressure 20°C {68°F) (mmHg)

Chemical Family—Cyanides Reld Vapor Pressure {psia). 164
" Vapor Pressure 46°C (115°F) (ps
Pollution Category—~USEFA & IMO ___ 8 Vapor Density (Air = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ... . O Solubility in Water .............

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liguid
Electrical Group—NA

General—VYery flammable; tends to polymerize violently rather than burn. Decomposes to toxic products,
Flashback along vapor trail may occur. Vapor may axpleds if ignited in an enclosed area.

Fiash Poiat ('F}.... . 55

Flammable Limits. Unavaiable—tends to polymerize viclently

Autoignition Temp. ('F) Unavailable—tends to polymarize viclently

Extinguishing Agents.... Water fog, alcohol foam, CQ;, dry chemical

Special Fire Procedures .. . Wear self-contained breathing apparatus and protective clothing. Use water to
cool exposed containers.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLYV/TWA (ppm)
Unavailable 1" 1/8kin 1/8kin

General—Very toxic, avoid all contact.

Symptois—Cnly moderately irritating to eyes and skin. Inhalation: Weakness, headache, confusion, nausea,
vomiting, respiratory paralysis, convulsions.

Short Exposure Tolerance—

Expoture Procedures—Get medical attention. Inhalation: Remove to iresh air, create artificial airway if needed.
Eyes: Flush with water for at least 15 minutes. Skin: Wash with soap and water twice, Medical personnal
should wear protective clothing.*

See Madical Kit Infermation, Appendix B

REACTIVITY DATA
Stability—Generally stable except whan heated. Polymeanzes on prolonged exposure to light. Reacts with
oxidizers and reducers.

Compatibility—Material: Suitable: Iron

Cargo: Group 15 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avo_id aII_cqn!act. induding vaper. Remove all igrition sources, Absork 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 a spill occurs, call the National Response Center, 800-424-5802.

Remarka: * NOTE: Detectable odor and TLV are tha same, therafore odor is not a reliable method of 1990
detecting hazardous concentrations,
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METHANE

Synonyms— Marsh gas; Methyl hydride; Natural gas United Nations Number ... compressed 1971

Formula—-CH,
Boiling Point

Appearance-Odor—Colorlass gas; mild, sweet odor
Freezing Poin
Specific Gravity—0.42 at — 160°C (a liquid)

Chensical Family—Paraffin

Pollation Category—USEPA IMO Qa8
Applicable Bulk Reg, 46 CFR Subchapter ....... Lo Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammabile Gas (LFG)
Electrical Group—D

General—Unless the flow of gas can be stopped, putting out 2 mathane fire will permit the accumulation of an
explosive concentration of vapor and subsequent explosion or reflash.

Flash Point (‘F}.. . =308
Flammable Limits. 5010 15%
Autoignition Temp. ('F) 1000

Stop flow of gas; Water, CO;, or dry chemical
. Keep burning tank and methane tanks adjacent to it cool with 8 water spray.

Extinguishing Agents....
Special Fire Procedures ..
Stop flow of gas.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 200 Unavailable Unavaiable

General—-Simple asphyxiant. Breathing gas may cause unconscicusness without warning bacause of lack of
oxygen.

Symptoms—Liquid can cause frosibite on skin contact, High gaseous concentrations may cause asphyxiation.
No systamic effects, even at 5% concentration in air.

Short E ¢ Tol Unavailable

Exposure Procedures—Hemove 1o fresh air; it breathing has stopped, apply artificial respiration. If the Siquid has
spilled onto the skin, points of contact may be frosthitten; handle gently and protect from mechanical
damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibllity—Material: Non-corrosive to steel

Cargo: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE

Hava all-purpose canister mask available. Avoid contact with liquid. Secure ignition sources. if methane does
not catch fire, it will soon boil off.

[fl:ﬂlmnn,edllheNnﬁullllumCum.m.

Remarks:
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METHOXY TRIGLYCOL

Sywonyms— 2-[2.(2-Methoxyethoxylethoxyjethanol; United Nations Number.............occocvrcenerrnnne 1

Trigthyleno ghycol methy! ether

Formula—CH,O{C,HO}sH

Bolling Pot............c.....ccoorn.. 249
Appearance-Odor—Coloriess liquid; mild odor "

Freezing Polnt......................

Specific Gravity—1.05
Vapor Pressure 20°C (68°F) (mmHp)
Chemical Family—Glyool ether Reid Vapor Pressure (paia)...........

Vapor Pressure 46°C (115'F) (puia)
Pollution Categyory—USEPA ™Mo _D_ Vapor Deaslty {Air = 1.0)

Appticable Bulk Reg, 46 CFR Subchapter ........ PR Solubility is Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General —Modorate fire hazard if exposed to heat.

Flash Polat ('F) ... .. 245
Flammable Limits. Unavailable
Autoigaition Temp, ('F) Unavallable
Extiugwishing Agents ... Alcohol foam
Special Fire Proced Unavailabie
HEALTH HAZARD DATA
Health Hazard Ratings OCdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
0,00 Unavailable Uriavailable Unavailable

Genersl—No health hazard under normal conditions of handling.

Symptoma—Unavaitable

Short E: Tol Unavailabk

Exposure Procedures—Eye contact—iflush gently with water. Get medical advice it any discomfort.

REACTIVITY DATA
Stability—Stable.

Compatibility —Masterial: Usual materials of consiruction are suitable.

Cargo: Group 40 of compatibility chart.

SFILL OR LEAK PROCEDURE
Avoid contact with liquid.

1f » spill occurs, call the National Response Center, 800-424-8802,

Remarks: + Unassigned
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METHYL ACETATE

Synonyms— Acetic acid, maethyl ester United Nations Number.................ccoourrieeinm 23
CHRIS Code. _MTT
Formola—CH,COOCH,

Appearance-Oduwr—Coloriess liquid; fragrant odor

Specific Gravity—0.92

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Ester Reid Vapor Preasure (psial............

Vapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA Mo L Vapor Density (Alr = 1.0)...........c.oour
Applicable Balk Reg. 46 CFR Subchapter ........ —0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Dangerous, when axposed to heat or flame. Flashback along vapor trail may occur. Vapor may
explode if ignited in an enclosed area.

Flash Point °F)..... .14
Flammable Limits 410 14%
Autolgnition Temp. °F}. 850

Alcohol foam, gry chemical, or CO,

Speciat Fire Procedures . Water may be ineflective due to low flash point, but water should be used to
keep fire-exposed con rs cool. i a leak or spill has not ignited, use water spray 1o dispanse the vapors
and to protect men attempting to stop a leak. Water may dilute spills 10 non-flammable mixtures.

Extinguishing Agents..

HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Twreshold (ppam) PEL/TWA (ppm) TLV/TWA (ppm)
2,01 Unavailable 200 200

General—Skin contact with liquid causes defatting and cracking of skin. Vapor Writating.

Sympioms—irritation of respiralory passages, eyes, dizziness, depression, burning of eyes.

Short Exposure Toleramce—400 ppm for unknown duration.

Exposure Procedures—Hf the eyes are affected, imgate continuously with water for at least 15 minutes. Obtain
medical advice or attention.

REACTIVITY DATA
Stability—Stable.

Compatibllity-—Material: Compatible with common materials of construction,

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE

Woear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secure ignition sources.

1t a splll occurs, call the National Response Center, S00-474-8502,

Remarks;
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METHYL ACETYLENE-PROPADIENE MIXTURE

Synomyms— Allana-methyl acetylene mixture; MAPP Unjted Natioms Number..........coocoovoueiicninnnee
Gaas; Methyl acetylene-allene mixture;
Propadiene-methy] acetylene mixture;
Propyne-allene mixture

Formulg—CH;CamCH, HyC=C=CH; plus other C-33

and C-4s, saturated and unsaturated. Boiling Palnt ... oceeveiracn
Appearance-Odor—Colorlass gas with musty odor
Freezing Poimt..... ..oty
Spacific Gravity-—0.58

Vapor Pressure 20°C (68'F) (mmH|
Chemical Family—Hydrocarbon (Olefin) Retd Vapor Pressure oty 0

Vapor Pressure 46°C (115°F)
Pollution Category—USEPA IMO g8 Vapor Density (Alr = 1.0).
Applicable Bulk Reg, 45 CFR Subchupter ........ JE + N Solwbility tn Water

FIRE & EXPLOSION HAZARD DATA

Grade—Liquified Flammable Gas (LFG)
Eloctrical Group—C

General-—MAPF gas is highly flammable but not shock sensitive. Unless the flow of gas can be siopped, putting
out & MAPF gas fire will permit the accumulation of an explosive congentration of vapor, and subsequent
axplosion or reflash.

Flash Point (°F) ...

Pl e Limits

. Flammable gas
3.4 0 10.8%

Autoignition Temp. ('F}. as0
Extinguishing Agents.. Stop flow of gas; Water, COq, dry chemical
Special Fire Procedures ..... . Use water spray to cool burning tank and adjacent MAPP tanks,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 100 Unavailable Unavailable

General—The toxicity of MAPP is similar to that of propane and acetylene,

Symptoms—Contact with MAPP liquid may cause frost-type burns.

Short Exposure Tolerance—Toxicity is slight, but high concentrations (5000 ppm) can have an anesthefic effect.

Exposure Procedures—FRemove 10 fresh air, Give artificial respiration if breathing stops. If liquid has spilled onto
the skin, ponts of contact may be frostbitten; handle gantly and protect from mechanical damage. DO NOT
RUB. Get madical attention.

REACTIVITY DATA
Stability—This cargo is stabilized,

Compatibility—Material; Alloys containing over 87% copper should not be used.

Cargo: Group 30 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with liquid. Secure ignition sources.

If a spill cccurs, call the National Responge Center, 800—424-3802.

Remarks; * Boiling Range: —38 to —20°C; —36 to —4'F,
** Freezing Range: —101 to —137°C, —151 to —214°F.
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METHYL ACRYLATE

Synonyms— Acrylic acid, methyl aster; Methyl United Nations Number................... .
propenoata; Methyl 2-propenoate; 2-Propenocic acid —_—
methyl ester

CHRIS Code .. —MAM

Formula—CH; = CHCOOCH,
Appearance-Odor—Colorless liquid; sharp pungent odor
Specific Gravity—0.95

Vapor Pressure 20°C (68°F) (mmHg).

Chemical Family—Acrylates Reid Vapor P (pota).

Vapor Pressure 46°C (115°F) {(pain)
Pollution Category—USEPA ™o B Vapor Density (Alr = 1,0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ 90 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Growp—D

General—rritating vapors are generated in fires. Ignited by heat, sparks or open flame. Fire may cause violent
rupture of tank due to polymerization. Flashback along vapor trail may occur.

Flash Poiat (‘F)....
Flammable Limits.

. 18t0 27
. 2.8 10 25%

Autcignition Temp, (! .. 875

Extinguishing Agents .. COs, dry chemical, foam, water fog

Special Fire Procedures ................ Cool tank with a water sprey. Supply fire parties with body and respiratory
protection.

HEALTH HAZARD DATA
Health Hazerd Ratings Odor Threshold (ppem) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 20 10/Skin 10/Skin

General—Vapor severely irritating, Liquid may cause severe damage irom proionged skin contact,

Symptoma—Watering of eves, severe buming sensation of throat and nasal pessages, coughing and sneezing.

Short Expogure Tolerance—25 pprn for 30 minutes.

E Proced Vapor 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—Methyl acryiate will polymaerize readily, uriess inhibited, evolving considerable amounts of heat. At
high temperatures it may polymerize even though inhibited.

Compatibility—N Usual r ials of construction are suitable.

Cargo: Group 14 of compalibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, tace shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liguid. Secure ignition sources.

If » spill occurs, call the National Resposse Center, 3004248802,

193



METHYL ALCOHOL

Symoayms— Alcohol C-1; Carbinol; Colonial spirits; United Nations Number................o............. — 1230
Columbian spirits; Methanal; Mathyl hydroxide; ——
Pyroxylic spirit; Wood alcohol, Wood spirit

CHRIS Codle ...t s —MAL

Formuls—CH,OH

Bofling Polnt................c.coonn...

Appearance-Odor—Coloriass liquid; smells like wine or -
shellac thinner Freezing Point . —98°C

Specific Gravity—0.79

Vapor Pressure 20°C (68°F) (mmHg) ..

Family—Alcohol Reid Vapor Pressure (psia).........

Vapor Pressure 46°C (115'F) (puia).

Pollution Category—USEPA __ D __ MO __Hl Vapor Density (Alr = 1,0)
Applicable Balk Reg. 46 CFR Subchagter ....... D Solubllity in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable iiquid
Electrical Group—D

General—Moethyl alcohal is a fliammable liquid. At “room" temperature, gives off a vapor which is both toxic and,
when mixed with air, explosive within certain limits. Flashback along vapor trail may cccur. Vapor may
explode it Ignited in an enclosed area.

81

. 55 to 36.5%

. 878

. GOy, dry chemical, aicohal foam, water fog

. Avoid breathing vapors. Provide body and respiratory protection for fire
parties. Keep tanks cool with water spray. Water may not be effective unless large quantities are used.

HEALTH HAZARD DATA
Health Harard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLY/TWA (ppm)
11,2 50 to 2000° 200/Skin 200/Skin

GeneralVapor inhalation dangerous. May be absorbed through skin. Poisonous if swallowed.

Symptoms— Dizziness, unconsciousness, ard sighing respiration.

Short Exposure Tolerance-—1000 ppm for 1 hour has caused headache, eye imitation and fatigue.

Exposure Procedures—Remove victim to fresh av. Giva artificial respiration if breathing stops. Skin or eye
contact—remove contaminated clothing. Flush affected areas gently with water for 15 minutes. Get medical
advice or attention.

"NOTE: Odor threshold is not considered adequate waming of potential dangerous vapor concentrations.

REACTIVITY DATA
Seability—Stabla. Can react vigorously with oxidizing materials,

Compatibility—Material: Gompatible with most materials of construction.

Cargo: Group 20 of compatibility chart. See atso Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, protactive clothing. Have all-purpose canister mask available. Avoid contact with Nquid.
Secure ignition sources,

1f & spill occurs, call the National Response Conter, 800-424-8802,
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METHYLAMINE SOLUTION, 40%

Symonyma— Aminomethane; Monomethyl amine United Nationa Number..................ccoconommeane 1235
CHRIS Code .........ccooovorrecrsienre enereceerirsonn —MTA
Fornuka—CH,NH;
Boiling Point 48°C 118'F
Appearsnce-Odor—Water white to pale straw color; ¢ __ __F
fishy or ammoniacal odor Freezing Point....................0.. _—38'C ____36'F
Specific Gravity—0.897 _ 'C ____*F
Vapor Pressure 20°C (68" Hg}.......... 248 _
Chemical Family—Aliphatic amines R:l’:'\’-pur Presyure ("ul;)(mnn) .10
Vapor Presaure 46°C (115°F) (pais) .
Pollution Category—USEPA MO __C Vapor Density (Alr = L0)..
Applicable Bulk Reg, 46 CFR Subchapter ........ -0 Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—B8: Flammable liquid
Electrical Group—D

General—Vapor very flammable. When heated, can decompose 1o foxic nitrogen oxides. Flashback along vapor
trail may ocour. Vapor may explode # ignited in an enclosed area.

Flash Point ("F)....
Flammable Limits.
Antoignition Temp, {'¥)

Extinguishing Agents.. . Alcohol foam, water spray, CO;, dry chemical
Special Fire Procedures ............... Wear protective clothing, seff-contained breathing apparatus and aye
protection.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLVY/TWA (ppm)
Unavailable Q.02 10 10

General—Vapors are highly irritating and toxic.

Y Ingestion: Digestive tract burns. Skin: Iritation, dermatitis, burms. Eyes: Iritation, burns, pulmonary
edema. Inhalation: Sneezing, coughing, burning chest pain,

Short Expomure Toleraner—As littie as 20-100 ppr causes eye, nose, throat mitation. Vapor it 8o iritating that
people do not voluntarily continue hazardous exposuve.

Exposure Procedures—Get medical attention. Eyes and skin: Flush with water at least 15 minutes. if skin burned,
do not cover or apply ointment for first 24 hours. Inhalation: Remove to fresh air with mouth to mouth
resuscitation or oxygen if needed. Ingestion: Do not induce vomiting. If conacious, drink water.

REACTIVITY DATA
Stabilitcy—Stable. Can react with acids and oxidizers.

Compatibility—Material: Suitable: Stainless steel, mild steel, iron. Unsuitable: Aluminum, copper, zinc,
magnasium,

Cargo: Group 7 of compatibility chart.

SPILL OR LEAK PROCEDURE

Aveid contact including vapor. Secure ignition sources and dilute with water or use absorbent matarial. Wear
hard hat, safety goggles, face shield, rubber gaurtist gloves, ubber apron, rubber safety shoes or rubber boots,
self-contained breathing apparatus, as needed, Do not fiush 8pillz inte confined spaces where Harnmable vapors
can accumulate. Keep from entering waterway.

If a wpill occurs, call the Nations| Response Conter, 300—424-8802,

Remarks: 1990
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METHYL AMYL ACETATE

Synonyme— 1,3-Dimethylbuty! acetate; sec-Hexy! Unlted Nutions Number............ccooocoocceeenorns 1233
acetate; MAAC; Methyl iso-butyl carbinol acetate; —_—
Mathyl iso-butyl carbinyl acetate; Methyliscamyl
acetate; 4-Methyl-2-pentancl acetate;
4-Methyl-2-pentyl acetate CHRIS Code .....ooco.ionmnr e cersarattes oo vieee _MAC

Formula—CHyCOOCH(CHyJCHLCHICH )

Boiling Point.........co.ccocooeen. —146°C
Appesramce-Odor—Water white liquid; mild fruity odor

Freeging Polnt.........oeconee... ——°C
Specific Gravity—0.68

Vapor Pressure 20°C (68'F) (mmHg)
Chemicat Family—Ester Reid Vapor Preseure (peia).....

Vapor Presaure 46°C (115°F)
Pollution Category—USEPA Mo L Vapor Density (Alr = 1.0).
Applicable Bulk Reg, 46 CFR Subchapter ........ Lo Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Gronp—0

General—Flammable, moderate fire risk.

Flash Point ('F) ... . 110

Flammable Limits 0.9 to 5.7% (calculated)

Antoignition Temp. ("F) .. 510 (calculatad)

Extinguishing Agents... Confined area~~CQs, dry chemical. Open area—1oam, water spray.

Specizl Fire Procedures .. Water may be ineffective on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threabold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
21,1 Unavailable Unavailable Unavailable

General—Moderately toxic by ingestion and inhalation, can cause skin irritation on prolonged exposure.

Symptoms—Irritation of respiratory passages, vomiting, dizziness, depression, burning of eyes.

Short Exposure Toltrance—Animat tasts: No primary skin irritation, fraces of eye inflammation; 4 hour axposurs
inhalation killed 1 out of 8; 8 hours exposura killed % of 6.

E Proced ion—induce vomiting. Inhalation—remaove victim to fresh air and administer oxygen
it necessary. Eye or skin contact—ftush gently with water for 15 minutes. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: No effects on steel; will swell rubber and can dissolve certain coatings.

Cargo: Group 34 of compatibility chart.

e
SPILL OR LEAK PROCEDURE

Wear rubber gloves, protective clothing, tace shield. Have all-purpose canister mask available. Avold contact
with liquid. Secure ignition sources.

It a wpill oceury, call the National Response Center, 800—424-8802.

Remarks:
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METHYLAMYL ALCOHOL

Synonysas— 18obutyl methyl carbinol; Isobutyl methyl United Nations Nusber............coo..coecvemenes 20583
methanel; MACH; Mathyl iso-butyt carbinal; R
4-Mathyl-2-pentanol; MIBC; MIC

CHRIS Code ...
Formuia—CHyCH(OH)CHCH{CHs )

Boiling Point ...........cooc... —me132°C
Appesrance-Odor—Colortess liquid; mild alceholic odor —

Freezing Point. . —=80'C
Specific Gravity—0.81

v Pressure 20°C (68" Hg).
Chemical Family—Alcahol R:,’:rv.m Presaure :p,h? _(m- v

Vapor Pressure 46°C (115'F)
Pollution Category—USEFA o G Vapor Deasity (Alr = 1.0)......

Applicable Bulk Reg. 46 CFR Subchapter ...... 0.0 Solubllity In Water ...oo............. 18%

FIRE & EXPLOSION HAZARD DATA
Grade—0: Combustible liquid
Electrical Group—D

General—Moderate hazard, when exposed to heat or flame.

Flash Point ('F)..... 3

Flammable Limits .. 1.0 to 5.5%

Autoignition Temp. C'Fy 583 (calculated)

Extinguishing Agents. . GOy, dry chemical, alconol foam, water fog

Special Fire Procedures ... . Provide fire parties with respiratory protection if they must enter spaces to

fight the fire.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1, 1.1 50 25/8kin 25/5kin

General—Essentiglly an anesthetic with lithe or ne cumulative toxicological properties. Prolonged contact with
liquid may produce drying and cracking of the skin.

Symptoms—Burning of nasal passages and watering of eyes, burning or itching at site of skin contact, dizziness
or drowsiness.

Short Exposure Tolerance—2800 ppm cause immediate irfitation of the eyes, nose and throat; 2-4 hours,
narcosis; 8-10 hours, profound depression and possible death.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—remaove comaminated clothing and gertly fush affected areas with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stability—Felatvely stable.

Compatibility—Material: Most materials of construction are satisfactory.

Cargo: Group 20 of compatibility chart,

SPILL OR LEAK PROCEDURE

Woear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available, Avoid contact
with liquid. Secure ignition sources.

If u apill occurs, call the Nations] Response Center, B00-424-§802.

Remarks:
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METHYL BROMIDE

Synonyms— Bromomethane; Embafume; Methane, United Nations Number..............cccoooooo....... 1062
bromo-; Monobromormethane

CHRIS Code ..o v ecsrerierinsieenee e o MTR

Formula—CH,;Br
Bolling Poiat ..

Appearsnce-Odor—Colorless liquid; sweet,
chloroform-llke odor Freezing Point........................
Specific Gravity—1.73 at 20°C (a liquid)
Vapor Pregyure 20°C (68°F) (mmiHp)

Chemical Family—Halogenated hydrocarbons Reid Vapor Pressure (psia).........
Yapor Pressure 46°C (115°F) (psfa
Pollution Category—USEPA G TMO Q88 Vapor Density (Air = L0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ _0 Sotubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—Liquetied Compressed Gas {LCG)
Electrical Group—D

General—Toxic and irritating gases are generated when exposed to heat or fire, Practically non-flammable. Fire
and axplosion hazard is slight.

Flash Polut (*F}....

Flammable Limits.

Autoignition Temp. ('F) .

Extinguishing Agents . Water spray, dry chemical

Special Fire Procedures .. Cool tanks in vicinity of fire with a water spray. Leaking tanks must not be
approached unless wearing 1u|| body and respiratory protection.

.. Virtually non-flammable in air; burns in exygen {Oz).
. 10t 15%
. 998

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threabold (ppa) PEL/TWA (ppm) TLY/TWA (ppm)
3,34 Unavailable* 5/8kin 5/8kin

General—Suspected carcinogen. Poisonous by inhalation. Effects may be delayed. Liquid causes burns; may be
absorbed by clothing, particularly shoes, to cause delayed burns. Class B poison.

Symptoms—Double vision, nausea, dizziness, headache. Severe exposure results in convulsions, muscular
tremers, and pessibly death.

Short Exposure Tolerance—20 ppm for 5 minutes.

Esposure Procedures—Remove victim to frash air. Administer artificial respiration it unconscious. Oxygen
administered by trained parsonnel is often helpful. Get medical attention immediately.

REACTIVITY DATA
Stability—Forms aluminum alkyls in presence of aluminum. Aluminum alkyls are spontangously ignitable
materials.

Compatibility—Material: Not corresive to most metals.

Cargo: Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, seil-contained breathing apparatus, protective clothing. Avoid comtact with liquid.
Personnel without respiratory protection must be kept upwind of spill.

It & spill otcurs, cell the National Response Center, 800—424-8802.

Remnarks: * 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

Synonyms— Chloromethane; Methane, chioro- United Nations Number.... . 1063
CHRIS Cote ....ovrvevvrertree cnnnesmsscarnirmnnnnenes — TG
Formula—CH,Cl
Boiling Point ..., — —04°C _ _Z11°F

Appearance-Odor—Colorless gas of liquid; faintly sweet
odor Freezing Polnt....
Specific Gravity—0.92

Chemical Family—Halogenated hydrocarbons Reid Vapor Pressure (psin
Yapor Pressare 46'C (115

Pollution Category—USEPA .. B IMO Q83 Vapor Density (Air = 1.0

Appiicable Buik Reg. 46 CFR Subchapter ........ -9 Solubllity in Water ......

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG}
Electrical Group—D

General—As with a Liquefied Flammable Gas. extinguishing the fire without stopping the gas leakage may
Increase the danger by parmitting the accumulation of an explosive mixture. ignited by heat, sparks or open
flama. Toxic and irritating gases are generated in fires.

. <32

. 8.1 t017.2%

F) . 1170

Extinguishing Agents..... . Stop flow of gas; CO;, dry chemical, water fog

Special Fire Procedures . Keep tank cool with water spray. Both the vapor of the product and its
combustion products are poisonous. Provide firefighters with respiratory protection and full protactive
clothing,

HEALTH HAZARD DATA
Heaith Hazard Ratingy Odor Threghold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,02 50 50/Skin
General—Suspected carcinogen. Vapor very harmful. Liquid or coid gas may cause skin or eye inury similar to
frostbite.

Symptems—Dizziness, staggering gait, drowsiness; recovery is slow. Frostbitten areas will be white. Death may
result from a single high exposure or repeated moderate exposures.

Short Exposure Tolerance—300 ppm for § minutes.

Expasure Procedures—Remove victim to fresh air. Apply artificial respiration it breathing stops. i the liquid has
spilied 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 dangerous vapor cOf ions ch
occur before the product can be smelled.

REACTIVITY DATA
Stability—Decomposes upon contact with moisture. At high temperatures it may decompose to phosgene,
chlorine and carbon monoxide.

Compatibility—Materinl: When in contact with aluminum, the product which forms may ignite spontaneously in
air. Do not use aluminum, aluminum alloys, zinc, die castings, magnesium or magnesium alloys.

Cargo: Group 36 of compatibility chart.

L ————————
SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-conteined breathing apparatus, protactive clothing, Secure ignition sources, Small
spilis will vaponze and dispersa,

If & spill occurs, call the National Response Center, B00—424-8802,
Remarks: Liquefied Flammable Gases are regulated by 46 CFR Part 38.

199



2-METHYL-6-ETHYLANILINE

Synonymy— 6-Ethyl-2-methyl banenamine; United Nations Number...............cccooooimmnens, —oeilime

Ethyl-o-toluidine; Methylethyl aniling

Formula—CeMisN
Boiling Point ........ccocoooooveen.. — 231°C __ 448°F
Appearance-Odor—Clear to amber liquid; mildly pungent [ ¢ °F

Spetific Gravity—0.97

oder Freezing Point......cccocoee... —en =29 —13'F

Vapor Pressure 20°C (68°F) (mmHg)

Reld Vapor Pressure (pain)...
Vapor Pressure 45°C (115°F) (pafa
Pollution Category—USEPA MO __C Vapor Dessity (Alr = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ... Q__ Solubility in Water........

Chemlical Family—Aromatic amines

FIRE & EXPLOSIOGN HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—NA

General—Mild hazard, toxic fumaes of nitrous oxides and COQ,, are given off by high temperaturas or combustion.

Fimh Poiat °F).... 232
Flammable Limits - . Unavailable
Autoignition Temp, (°F} . . Unavailabte

Extinguishing Agents...
Special Fire Procedures .
apparatus.

. CO,, dry chemical, foam, water spray
. Water protsctive clothing, gloves. and goggles and self-contained breathing

HEALTH HAZARD DATA
Health Huzard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm}
Unavatilable Unavailable Unavallable Unavailable

General—Severe aye irritant, nonirritating to the skin.

Symptoms—Skin develops blue tinge from Jack of oxygen in the blood.

Short Exposure Tolersnce—Rats subject to 260 ppm for 4 hours produced no symptoms,

Exposure Procedures—Flush eyes immediately with water for t5 minutes, Wash skin with water. Remove 1o
tresh arr.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 8 of compatibility chart.

SPILL OR LEAK PROCEDURE

Soak up spilt with sawdust, sand, or incinerate. Wear protective clothing, goggles, have self-contained
breathing apparatus at hand.

If w spill ocewrs, call the National Response Center, 500-424-8802,

Remarks: + Unavailable
1 Unassigned
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METHYL ETHYL KETONE

Synonyms— 2-Butancne; Ethyl methyt ketone; MEK United Nations Number...

Formnla—CH,COC; H,

Bolling Polnt

Appearance-Odor—Coloriess liquid with a lacquer
thinner odor Freezing Point ..
Specific Gravity—0.80

Chemical Fanlly—Ketone

Pollution Category—~USEPA D IMO _lll
Applicable Bulk Reg. 46 CFR Subchapter ........ —0D

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—0

General—Dangerous fire hazard, when axposed to heat or flama.

Fissh Point ('F) . 30

Flammsable Limits... 1.8 10 11.5%

Autoigaition Temp. ('F}. 260

Extingulshing Agents...... .. GOy, dry chemical, alcohol foam

Spectal Fire Procedures ... " Water spray may be Ineflective on fre. Cool exposed tanks with wster.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
.12 10 200 200
General—Vapor is kritating with moderate narcotic effect when inhaled. Vapor very iritating to eyes. Slight skin
Irritation on contact.

Symptoms—Iirritation in eyes, nose, and throat, Dizziness, headache, nausea and lack of communication.

Short Exposure Tolerance—Limited by iritant 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 just a short perled of
time.

Exposure Procedwres-—Remove any contaminated clothing promptly and flush skin with copious amounts of
water. in cass of eye burns, flush with water for ten minutes.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Softens and diasolves many plastics.

Cargo; Group 18 of compatiblity chart. See also Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing. Have all-purpose canister mask available, Avold contact
with liquid, Secure ignition sources,

If 2 spill occurs, call the National Response Center, 800-424-3902,

Remarks:

201



2-METHYL-5-ETHYLPYRIDINE

Syzonyms~- Aklehyde-collidine; Aldehydine; Usited Nations Number ~R300_
3-Ethyl-6-methyl pyridine; 5-Ethyl-2-methyl pyridine; N
5.Ethyl-2-picoline; MEP

CHRIS Cotle ......conveeeiiteeesmeeses e enes —MEP
Formula—CH, G HNG;Hs, or GiHLN
Bolling Polat ...........coocooonnnene. —178C ___353'F
Appearanee-Odor—Coloriess liquid; sharp penstrating ¢ __°'F
odor Froezing Polnt................ e 70C ___B4'F
Specific Gravity—0.92 —_—tC ____°F
Cormin enty i v o e v e 4

(paia)
V. Pressure 46°C (115°F) .
Pollution Category—USEPA Mo B Vm Density (Air = 1.0 pela

Applicable Bulk Reg. 46 CFR Subchapter ........ 0 Solubllity in Water

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

Gentral—Moderate fire hazard when exposed to heat or flame. Intating vapors are generated when heated.

Flash Point ("F)
Flumlable Limts...

83
Extinguishing Agents.................... Alcohol foam, carbon dioxide, dry chemical, water spray
Special Fire Proced Waear protective clothing and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppa)
2,22 Unavallable Unavailable Unavailable

Genersl—Moderately toxic, skin iritant.

Symptoms—Redness and swelling from skin contact with liquid.

Shoet Exposure Tolerance—1700 ppm lethal to a rat in 3.7 hours.

E Proced Vapor- victim to fresh ak; if breathing stops, apply artificial reapiration. Skin or
aya cumgl:i-—ramove contaminated clothing and gently flush affected area with water for 15 minutes. A
physiclan must see all cases of eye contact immaediately after eye waah is complated.

REACTIVITY DATA
Stability—Stable. Can react with oxidizing or strongly alkaline (caustic) materiais.

Compatibitity—Materlal: Polysthylene-lined containers suitable.

Cargo: Group 9 of compatibility chart,

'
SPILL OR LEAK PROCEDURE

Avoid contact with Hquid. Keep unprotected personnel away from splll area. Collect material in plaatic
containers using absorbents, for small spills; flush large spills.

11 & spill occurs, call the National Response Conter, 8004248302,

202



METHYL FORMATE

Synonyms— Formic acid, methyl ester; Methyl United Naticns Number.
methancate
CHRIS Code oo MM
Formuwla—HCOQCH,
Bolling Point ... ——— 38

Appearance-Odor—Colortess liquid: pleasant odor —_—
Freezing Point................... —=100°C
Specific Gravity—0.98

Vapor Pressure 20°C (68'F) (mmHg)
Reld Vapor Pressure (pain)...........
Vapor Pressure 46°C (115°F) (p#i
Poltution Category—USEPA iMo 0 Vapor Density (Alr = 1.0)
Applicable Batk Reg, 46 CFR Subchapter .......  Q Solubility in Water ...........

Chemical Family—Estars

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—D

Gemeral—Toxic vipors are generated, Very dangerous whan exposed to heat, flame or oxidizers. Flashback
along vapaor trall may occur. Vapor may explode if ignited in an enclosed area.

. —26 (cc)

510 22.7%

853

Dry chemical, alcohol foam, COy

. Water may not be effective, Wear self-contained breathing apparatus, rubber

Autoignition Temp. CF)
Extinguishing Agents..

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,11 Unavailable 100 100

General—Vapor and liquid are Iritating o ayes, nose, skin and throat.

Symptoms—irritation of Mucaus Membranes, narcosis, temporary visual disturbances. Liguid causes skin and
eye irritation.

Short Exposure Tolerance—Unavailable

Exposure Prozedures—Inhalation—move to fresh air, give artificial respiration or oxygen as necessary.
Eyes—flygh with water for 15 minutes. Skin—wash with soap and water. Ingestion—Co not induce vomiting.
Get medical help.

REACTIVITY DATA
Subility—Stable. Slow non-hazardous reaction with water to form formic ackd and methyl alcohol. Reacts with
oxidizers.

Compatibllity-—Material: Stainless steal, aluminum or lined carbon steel are suitable.

Cargo: Group 34 of compatibility chart

SPILL OR LEAK PROCEDURE

Sacure ignition sources. Restrict access. Disperse and flush. Do not Hush spill into confined spaces where
flammable vapors can accumwiate. Wear self-contained breathing apparatus, rubber gloves, goggles or safety
glasses.

If & splll occurs, call the National Response Center, 800—424-8802,

Remarks:
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METHYL ISOBUTYL KETONE

Synonyms— Hexone; Isobutyl methyl ketone; United Nations Number
Isopropylacetone; 4-Methyl-2-pentancne; MIBK; MIK ——

CHRIS Cott...connereveeresscrrsmne s — K
Formula—CH;COCH,CH{CHa)s
Boiling Poist ................ccco...... ——116°C ___ 241°F
Appearance-Odor—Colorless liquid; pleasant odot ‘c _____'F
Freezing Polnt.............cceo.. —B4°C = 119°F
Specific Gravity—0.80 N,
Vapor Pregsure 20°C (68°F) (mmHg) ... —10
Chemical Family—Keotone Reid Vapor Pressure (psi)........... _08
Vapor Pressure 46°C (115'F) {psia).
Pollution Category—USEPA D MO _D Vapor Density (Alr = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ....... —D _ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Growp—D

General—liTitating vapors are generated when heated. Dangerous fire hazard when exposed to heat or flame;
moderate explosion hazard when vapor exposed o heat or flame.

Flash Polnt ('F) .75
Flammabie Limits .. . 1.2 10 8.0% at 200°F
Autoiguition Temp. 'F) . B58

. COq, dry chemical, alcohol foam, water fog
. Fire parties must wear respiratory protection, Water may be ineffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {(ppm) TLV/TWA (ppm)
1,11 0.47 50 50
General—Vapor causes eye, nose, throat imitation. Aspirated methy! isobutyl ketone may cause severe lung
damage and present a significant hazard. Repeated or prolonged skin contact may cause defetting of the
skin with primary irritation resulting.
Symptoms—Headache, dizziness and nausea.

Short Exposure Tolerance—200-400 ppm for 5 minutes has produced eys irritation; 400 ppm for § minutes may
produce nasal irritation,

Exposure Procedures—Vapar—iemove victim to fresh air; #f breathing stops, apply artificial respiration, Skin or
eye contact—remove contaminated clothing and gently flush affected areas with water for 15 minutes. If
swallowed, do not induce vomiting. Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Materisl: Will soften many plastics.

Cargo: Group 18 of compatibility chart.

e T
SPILL OR LEAK PROCEDURE

waar rubber gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid contact
with liquid. Secure ignition sources.

It a pill occurs, call the Nationa) Response Center, $00-424-8802,
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METHYL METHACRYLATE

Synonyms—— Crystalite; Methacrylate monomaer; United Nations Numbert...............cccooeveenr —lBEL
Methacrylic acid, methyl ester; Methyl methacrylate
monomar, inh.; Methyl aipha-methacrylate;
Methyl-2-methyl propencate; 2-Methyipropencic
acid; 2-Propenoic acid, 2-methyl-, methyl ester CHRIS Code ooooooooooeeeee e MMM

Formula=-CH; = C(CH,;)COCCH,
Boiling Point

, . J00C L 212°F
Appearance-Odor—Colorless liquid; agrid odor ‘C F

Freezing Point...................... —=48'C ___ —5§°F
Specific Gravity—0.94 —_C __°F

Vapor Pressure 20°C (68°F) (mmHg) ———
Chemical Family—Acrylates Reld Vapor Pressure (peia)........ =05

Vapor Pressure 46°C (115'F) (pain 202
Pollution Category—USEPA _ C  IMO __ D Vapor Density (Air = 1.0).

Applicable Buik Reg. 46 CFR Subchapter ... — O Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Ignited by heat, sparks, or open flame. Fire may cause violent rupture of tank because of
polymerization.

. b5
2110 125%
790

Flash Point CF)....

Flammabie Limits .

Autolgnition Temp. ("F) ..

| Extinguishing Agents.... Foam, carbon dioxide and dry chemicals

Specisl Fire Procedures .. ... Cool exposed tanks with water. Wear aye protection, self-contained breathing
apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 0.05 100 100

General--Vapor irritating.

Symptoms—Smarting of the skin and first.degree burns on short exposure and may cause second-gdegrae burns
on long exposure.

Short Exposure Tolerance—200 ppm

Exposure Procedures—Vapor—ramave 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.

REACTIVITY DATA
Stability—Polymerizas readily. Methy! methacrylate will not decompose on prelonged storage if properly
inhibited.

Compatibility—Material: Noncorrosive to steel, aluminum or stainless steel.

Cargo: Group 14 of compatibiity chart.

SPILL OR LEAK PROCEDURE

Wear rubber glovaes, face shield, protective clothing. Have ali-purpose canister mask available. Avoid contact
with liquid. Secure ignition sources.

If a spill occurs, call the Nationnl Response Center, 300-424-8802.
Remarks: * Vapor Pressure: 40 mmHg at 25.5°C.
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alpha-METHYLSTYRENE

Synonyms— AMS; Isopropenylbenzene; United Nations Number..........c...ccooooee. B398,
1-Methyl-1-phenylethylene; Phanylpropylene

CHRIS Code .....cooovs corvrivveccnnnrcrrinrinno o o JMSH

Formuta—GCeH; C(CH) = CH;
Boiling Peint ..

. 167-170°C  333-338°F
Appesrance-Odor—Claar ysllow liquid; characteristic R JR——
aromatic odor Freezing Point...................... — =23'C ____—8'F

Specific Grarity—0.89 c ___°F
Vagor Pressure 20°C 63°F) (mmH) ... 408

Chemical Family—Olefin Reid Vapor Pressure (psia)........ _023
Vapor Pressure 46°C (115°F) (pst

Pollution Category—USEPA . IMO _A Vapor Density (Alr = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ....... 9 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustibie liquid
Electrical Group—D

General—Moderate tire hazard when exposed to heat or flame.

Flash Point ("F) . 12510 135
Flammable Limits.. 1.9 t0 6.1%
Autoignttion Temp, ('F) . 1066

. Dry chemical, foam, CCq, water fog

Extinguishing Agents. ... .
. Water may be ineffective on fire.

Special Fire Procedures

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm}
Unavaitable Less than 10 50 50

General—Avoid skin contact. Not known to be absorbed.

Symptoms—Will cause skin irritation if not removed promptly. Breathing considerable quantities may cause
headache and/or dizziness.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Skin contact—fiush body splashes with plenty of water. Inhalation—remave victim to
fresh air. Administer artificial respiration if necessary.

REACTIVITY DATA
Stability--Stable, Can react with oxidizing materials

Compatibility—Material: May cause rubber to swell.

Cargo: Group 30 of compatibility chart.

e ]
SPILL OR LEAK PROCEDURE

Weoar rubber gloves, face shield and protective clothing. Have all-purpose canister mask available. Secure all
sources of ignition.

If & spill occurs, call the Nationa) Response Center, 800-424-5802,

Remarks:
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METHYL TERT-BUTYL ETHER

Synonyma— tert-Butyl mathyl ethar; MTBE United Nations Number........................ 2308
CHRIS Code ..o _MBE
Formula—(CH3}sCOCH,
Bofling Point.......... $§C 131°F
Appearance-Odor—Clear, colorless liquid; sharp, - __'c ___°F
terpene-like odor Freezing Point ............cvccenne _—108°C _—184°F
Specific Gravity—0.74 at 20°C _'c _'F

Chemical Family—Alkyl sthers

Vapor Pressare 46°C (115°F) (pein}
Pollstion Category—USEPA 1. Co JU v I Vapor Density (Afr = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ........ —D Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Eectrical Group—C

General—Flammabla and, when confined, explosive. Flashback along vapor trail may occur.

o —14 {cc}
. 1810 8.4%
797 ‘
... Alcohol foam, dry chemical, CO,
.. Cool exposed tanks with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Unavailable Unavailable 0.25

Genersl—Not too toxic, similar to gasoline.

Symptoms—Iiritates eyes, skin, mucous membranes. inhalation: For prolonged exposure, coughing, shortness of
breath, dizziness, intoxication. For short exposure, dizziness,

Short Exposure Tolerance—

Exposure Procedares—Inhalation: Remove to fresh air, give oxygen or artificial respiration as needed. Eyes:
Flugh with water for at least 15 minutas, hold eyelids open, call physician. Skin: Wash with water. Ingestion:
Do not induce vomiting.

REACTIVITY DATA
Stability—Generally stable. Forms peroxidas at much slower rate than most ethers. Reacts with mineral acids,
organic acids, other pxidizers,

Compatibility—Material: Compatable with stesi, iron, alurninum, copper, magnesium, zinc, neoprene,
polyethylana, polypropylene. Incompatible with viton elastomer,

Carge: Group 41 of compatibility chart. See also Appendix I—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Stop release, remove all ignition sources. Dyke to prevent spil from entering sewers (explosion hazard,
poliution) and waterways. Remove spill with inert absorbent. Wear goggles or face shield, boots, and use
self-contained breathing apparatus if spill large or in confined area.

It » spill occurs, call the National Response Center, 300-424-8502,
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MINERAL SPIRITS

Synonyma— Ligroin (in U.S.A.); Naphtha; Petroleum United Nations Number..................ccccoeor.... 1300
spirits; Turpentine substitute

CHRIS Code.......c.covvcrnerne v ensres s — NS

Formula—Petroleum distillate, not chemically

distinguishable Boiling Point ...
Appearance-Odor—Water white liquid with gasoline-like

odor Freezing Point........................
Spectfic Gravity—0.75

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Hydrocarbon mixture Reid Vapor Pressure (psial..........
Vapor Pressore 46°C (115°F) (pafa)
Pollution Category—USEPA Mo __ L Vapor Density (Air = 1.0).....
Applicable Bulk Reg, 46 CFR Subchapter ........ _b Solubility jn Water ......................... —Negligible

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

General—Moderate fire hazard when exposed to heat or flame.

. 105 to 140

. 0.8106.0%

. 540

. Foam, carbon dioxide, dry chemical

. Do not use straight hose water stroam,

Flash Point CF} ...
Flammable Limits ..
Autoigaition Terap, (°F)
Extinguishing Agents... .
Special Fire Procedures

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
01,1 Unavailable Unavailable 200
General—

Symptoms—Inhalation: Mild irritation of respiratory tract. Severe lung iritant. Central nervous system excitement
followed by depression.

Short Exposure Tolerance—4000 to 7000 ppm for one hour

Exposure Procedures—Inhalation: Remgve victim 1o fresh air. Administer artificial respiration if necessary.
Ingestion: DO NOT induce vomiting. Eyes: Wash with copious amounts of water.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual matenals ot construction are suitabie.

Cargo: Group 33 of compalitility chart.

SPILL OR LEAK PROCEDURE

Wear polyathylone gloves, face shield, protecfive clothing. Have all-purpose canister mask available. Secure
ignhition Sources.

If & 4pill occurs, call the Nations) Respoase Center, B00-424-8802,

Remarks: 1 Unavailable
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MOLASSES

Synonyms— Treacle United Nations Namber.................comenne —1

CHRIS Code. v —
Formula—A mbdure of sucrose and sugars _

Boiling Point...........cccooon........ ¥ High™C 'F
Appearance-Odor—Dark brown syrupy liquid —_—

Freezing Point...

Specific Gravity—1.45
Vapor Pressure 20°C (68°'F) (mmHg)
Reid Vapor Pressure (pain)..
Vapor Pressure 46°C (115°F) (pain;
Vapor Density (Air = 1.6)..
Solubility in Water

Chemical Family—Alcohols, Glycols and Glycol Ethers

Pollution Category—USEPA  1.% Lo SO || N
Appiicable Bulk Reg. 46 CFR Subchapter ... __*

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Group—NA

General—Non-flammable and non-combustible.

Flash Point CF).......cc.oooee e

Flammable Limits.....
Autoignition Temp. ("F)
Extinguishing Agents. ...

Non.flammable
. Non-flammable
Non-flammable
Non-flammable

. Nen-flammable

Special Fire Procedures

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm?} PEL/TWA (ppm) TLV/TWA (ppm)
Unavaitable Linavaitable Unavailable Unavailabla
General—Non-toxic. Molassas farmentation occurs when molasses is diluted with salt or fresh water and is
accelerated by heat. During termentation GO (with possible traces of ethanol and higher alcohol vapor) is
given off, which will produce inhalation hazard in compartment containing molasses residue.
Symptoms—Non-toxic

Short Exposure Tolerance—Unavaijtable

Exposure Procedures— Vapor-—remove victim 1o fresh air. Skin or eye contact—remove contaminated clothing
and flush atfected areas gently with water.

REACTIVITY DATA
Stability—Stable. Reacts with conc. nitric acid and cone. sulphuric acid, Ferments when diluted with sait or
fresh water.

Compatibility—Muterial: Mild steel and stainiess steel are suitable.

Carge: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wash area with water after removing bulk of spill by general means.

If & wpill occurs, call the National Response Center, 8004248802,

Remarks: * Unregutated, Table 2, 46 CFR Part 153.
** Hy0 vapor only
* Unassigned




MORPHOLINE

Synonyms— Diethylene imidoxide; Diethylens oximide; United Nations Mumber.................co....... _ 2054
Diethylenimide oxide; Tetrahydro-1,4-oxazine;
Tetrahydro-2H-1,4-oxazine; Tetrahydro-p-oxazine

CHRIS Code ....coovoeeecvir e cvnen s — P
Formula—{CH.),ONH
Boiling Point e —128°C ___ 282°F
Appenrance-Odor—Colorless oity liquid; ammoniacal ' __ °F
odor Freezing Point..........ooooooneee. — oo =4"C _ 25°F
Specific Gravity—1.00 - C

. i Vapor Presgure 20°C (68'F) (immHg)
Chemical Family—Aming Reid Vapor Premsure (psis)
Vapor Preasure 45°C (115°F) (pain
Pollution Category—USEPA . MO __ D Vapor Density (Alr = 1.00..
Applicable Bulk Reg. 46 CFR Subchapter ... _ Q Solubility in Water ...

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

General—Moderate fire hazard when exposed 1o flame or heat. When heated to decomposition, it emits highly
toxic fumes of oxides of nitrogen.

Flash Point 'F)..
Flammable Limits

. 100
1.8 10 10.8%

Autoignition Temp. "F) 590
Extinguishing Agenis . €0O,, dry chemical, water fog, alcohol foam
Special Fire Procedures ............... Provide fire parties with full body and respiratory protaction.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppmy) TLV/TWA (ppm)
11,1 0.01 20/Skin 20/5kin

General—Vapor moderately irritating. Liquid causes severe burns.

Symptoms—Burning of throat and eyes; itching or burning of the skin at site of contact.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapar—remove victim to frash air; if breathing steps, apply antificial 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—This material is more stable than most of tha other amines listed in this volume. It is a mild base.

Compatibility-—Material: Copper and its alloys and galvanized iron are not compalible.

Cargo: Group 7 of compatibility chart. See also Appendix |--Exceptions to tha Ghart.

SPILL OR LEAK PROCEDURE

: Wear butyl rubber gloves, plastic protective apron, selt-contained breathing apparatus. Avoid contact with
liquid. Secure ignition sources. Small spills may be washed away with water.

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

Remarka:
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MOTOR FUEL ANTI-KNOCK COMPOUNDS

{containing lead alkyls

Synony Lead tetraathyl; Lead tetramethyl; TEL; United Nations Number.. "
Tetrasthyt load compounds; Tetramethyl lead -
compounds; TML
[a:21:1 G S _MFA
Formula—({C.H;)oPb, or (CHakPD in mixiuras
Boiling Poist ...............ccronern, —B2°C ___ 200°F
Appearance-Odor—Oily liquid; containing dye; musty - c ____F
sweet odor Freezing Polat....................... — #C-631016°F
Specific Gravity—1.5 1o 1.7 N
v P 20 ') (mmHg)
Chesical Family—Lead alkyls R:;“Vlnr Pn.u:e: ((:hl? ..........
Vapor Pressure 46'C (115°F) (puin)
Follation Category—USEPA 4 IMO _A Vapor Density (Air = 1.0).

Applicable Bulk Reg, 46 CFR Subchapier ........ —0. Solebility ln Water

FIRE & EXPLOSION HAZARD DATA
Grade—D or E: Combustible liquid, depending upon flash point.
Electrical Group—D

General—Moderate fire hazard when exposed to heat or flame. Dangerous. When heated 1o dacomposition, it
emits highly toxic fumes of lead.

.. B8 1o 285

Unavailable

Begins to decompose above 212'F

CO,, dry chemical, foam, water fog

Tanks exposed to fire should be kept cool with a water spray to prevent
compeunds. Bacausa of the high toxicity of the compound and its combustion
products, only pargonnel with full respiratory protection should approach burning antiknock compounds. ALL
OTHERS SHOULD BE EVACUATED AS QUICKLY AS POSSIBLE!

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,24 0.2 a8 |ead 0.075 mg/m"® as lead *
Gemeral—Prolonged skin contact, ingestion or inhalation of high vapor may result in a toxic peychosis causing
andety which may progress to mania and death. Class B poison.

Symptoms—Nervousness, irritability, insomnia, dreaming; emotional instability; hallucinations, anorexia, vomiting,
constipation, pallor and tremor.

Short Exposure Tolerance—Sea TLY

Exposure Procedures—Personnel MUST avoid inhaling the vapors or allowing the liquid to touch the skin.
Clothing and other absorbent material in contact with the liquid should be destroyed since they cannot be
decontaminated. Liquid spilled onto the skin should be scrubbed off with kerosene at once. Get madical
attention.

REACTIVITY DATA
Stability—Relatively stable at ambient temperatures, but it may decompase H heated above 212°F.

Compatibility—Material: May be caried in steel tanka. No chemical effect on common materials but will readily
permeate absorbent materials. Avoid contact with oxidizing agents or concentrated acids,

Cargo: Unassigned in compatibility chart, For compatibility assistance, call
G-MTH-1 {202-267-1577).

SPILL OR LEAK PROCEDURE

Wear rubber gloves, full protective clathing, eye protection and self-contained breathing apparatus. Secure
ignition sources. '

lr-ﬂmwmwm—m,m-m-mz.

Remarks: * TLV/TWA (ppm)—0.1 to 0.13 mg/m* as lead
1 Unavailable
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NAPHTHA: STODDARD SOLVENT

Synonyma-— Drycleaners naphtha; Drycieanars safety United Nations Number..............cocconrenne
solvent; Ligroin (in U.S.A.); Mineral spirits;
Petroleum solvent; Spotting solvent, Stoddard
sohent; White spirits

CHRIS Cote ... vrarareeraeees
Formula—Mixiure

Boiling Polnt ............cccoooevevns 160-199°C
Appearance-Odor—Caolortess liquid; gasoline-like odor ——

Freeging POInt .........cccco.cms —_tT

Specific Gravity—0.78

Vi Pressure 20°C (68'F) (mmH;
Chemical Family—Petroleum oil ol e ¢ v

Reid Vagor Pressure (pain).............
! Vapor Pressure 46°C (113°F) (psia)
Pollution Category--USEPA MO B Qi Vapor Density (Alr = 1.0)..
Applicable Bulk Reg. 46 CFR Subchaptar ........ PR Solubility in Water

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

General—Flammable, maderate fire risk.

Flash Point ("F)....
Flammable Limits .
Autoignition Temp. 'F) ..
Extinguishing Agents...
Special Fire Procedures ..

. 10 (ce)

38 to5.0%

540 (approx.}

Foam, dry chemical or GOy

. Gool exposed tanks with water,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavaitable 100 120
General—Toxic. Prolonged or repeated skin contact may cause defatting of the skin and may produce dermatitis
from daiy contact.

§ymptoms—Inhatation—!ntoxication may result from high vapor concentration.

Short Exposure Taolerance—500 ppm for 30 minutes.

Exposure Procedures—Inhatation: Remove victim to fresh air. Administer artificial respiration if necessary.
ingestion: DO NOT induce vomiting. Eyes: Flush with water for 15 minutes. Call a doctor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Solvent effects oh some paints and rubber. Carbon steel satisfactory,

Cargo: Group 33 of compatibility chart.

e

SPILL OR LEAK PROCEDURE

Waar subber gloves, face shield, protective clothing. Wear seli-contained breathing apparatus. Secure ignition
SOUICes.

If n spill occurs, call the Nationa] Response Conter, 800-424-8802,

Remarka: t Unavailable
1 Unassigned
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NAPHTHA: VM & P

Synonynss— Light naphtha; Ligroin {in U.8.A.); Naphtha, United Nations Number..
petroleum; Painters naphtha; Petroleum solvent;
Refined solvent naphtha; Solvent naphtha; Varnish
makers' & paintars' naphtha

Formuls—Mixture

Boiling Polnt ..................c...... J.i—.]ﬁﬂ'g

Appesrance-Odor—Colorless liquid; gasoline-like odor _—
Freezing Point............. ... — WOW'C

Specific Gravity—0.74 t0 0.77

Vapor Pressure 20°C (68°'F) (mmHg) .-

Chemical Family—Petroleum oils Reid Vapor Pressure (peln)............
Vapor Pressure 46°C (115°F) (pals)..
Pollution C: y—USEPA MO @) Vapor Density (Alr = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ....... . Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable kquid
Electrical Group—D

General--Flammable, moderate fire risk. Producas sutfocating atmosphare of smoke, GOy, and fumes

Flash Point 'F)......
Flammable Limits...
Autoigaltion Temp. ('F) .
Extinguishing Agents..
Special Fire Procedures .

o 20 to 55 {cc)
. 0810 6.7%
450
Confined area—COy, dry chemical Open area—foam.
. Fight like gasoline fire. Water respiratory devices.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm} TLV/TWA (ppm)
1,01 300 300 300

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 sbsorption, inhalation, ingestion.

Symptoms—Headache, dizziness, insomnia, coughing, diarhea, bronchitis and pneumonia, nervousnass and
irmitability.

Short Exposure Tolerance—4000 10 7000 ppm for 1 hour results in development of symptoms of narcosis.

Exposure Procedures—inhalation: Immediately remove victim from contaminatad area. Get medical attention. I
splashed in eyes, wash thoroughly.

REACTIVITY DATA
Stability —Stable.

Compatibility—Material: Solvent effects on some paints and rubbers, Carbon steel not affected. Comrosive in
presence of salt water.

Cargo: Group 33 of compatibility chart.

SPILL OR LEAK FROCEDURE

Wear rubber gloves, face shield, protective clothing. Wear sel-contained breathing apperatus, Securs all
ignition sources.

Hl_-nmmde&eNMMthr.m-‘m

Remarks: T Unavaltable
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NAPHTHALENE

Synonyms— Camphor tar; Naphthaline; Naphthene; Tar United Nations Number ... Moiten _2304

camphor; White tar crude or _1334
refined

CHRIS COBE ....o.ocprrevverrmeernns e prreserneenne s DM

Formula—G,oHs
Beiling Point ...................

Appearance-Odor—Colorless liquid or white solid; odor
of mothbails Freezing Point..
Specific Gravity—1.15

! Vapor Pressure 20°C (68°F) (mmHp) ......... <1
Chemical Family—Aromatic hydrocaron Reid Vapor Pressure (paia)

Vapor Pressure 46°C (115°F) (psia)
Pollution Category—USEPA B IMO __ A _ Vapor Density (Air = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water .

FIRE & EXPLOSION HAZARD DATA
Grade—Ses "General” comments balow.
Electrical Group—D

General—Combwstible Grade E solid hormally carried in the molten state. When cartied melten, it presents a fire
hazard comparable to that of a Grade C flammable liquid. Naphthalene vapor of dust cam form explosive
mixturas with air. Toxic vapors given off in a fire.

Flash Point ("F) ... 180
Flammable Limits . 0910 59%
Autolgnitio979n Temp. (*F). . 979

Extinguishing Agents... . €Oy, dry chemical, foam, water fog

Special Fire Prmdures Do not direct a hose into a tank of molten naphthalene. Ctherwise the
naphthalene will be spattersd 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
protectiva clothing.

HEALTH HAZARD DATA
Henith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
21,2 25* 10 10

Genersl—Molten liquid is scalding on contact. Vapor is irritating to skin and eyes.

Symptoms—Eye irritation, headache, nausea, profuse perspiration, vomiting.

$hort Exposure Tolerance—15 ppm for 5 minutes.

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. * NOTE: Deteciable odor is greater than the TLV. Exposure to potantially
dangerous vapor concentrations can occur before the product can be smelled.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Noncorrosive. Most malterials of construction are satisfactory.

Cargo: Group 32 of compatibility chart.

SPILL OR LEAK PROCEDURE

Woear rubber gloves, face shield, protective clothing, Have all-purpose canister mask available, Upon spilling,
1h§ material will solidify and can be scraped up with nonsparking shovels into 8 waste container. Naphthalena
spilling inta water will either solidity and sink, or solidify into a foam and float.

If & spill occurs, call the National Response Center, 800-424-8802.

Remarke: Normally transported at elevated temperatures. See 46 CFR 36—Elevated Temperature Cargoes.
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NAPTHENIC ACIDS

Synonyms— NO comman synonyms. United Nations Number..............coccceenecncnes 1

Formula—C H,-sCOCH 10 C,Ha,- 1 cCOOH where

n=13-28 Bolling Point ............ccocccvveee 132-243'C  270-470°F
Appearance-Odor—Gold 1o dark red to black liquid; ‘C_____°F
penetrating, persistant, putrid odor * Freexing Point..............cooree e X0°C _ <O'F
Speciflc Gravity—0.98 at 20°C c _____F
Y Pressure 20°C (68" . <01 _
Chemical Family—Qrganic acids ll::r\"lpw Pressure ((nin‘]n'“ﬂv .

¥ Pressure 45°C (115°F; (psin)
Pollution Category—USEPA .. B ™MO __A o

Applicable Bulk Reg. 46 CFR Subchapier ........ RO

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—NA

General—Combustible liquid.

Flash Point 'F) 300

Flammable Limi LEL=1% UEL—UInavailable
Antoignition Temp, ( . Unavailable

Fxtinguishing Agents... . Foam, dry chemical, carbon dioxide

Special Fire Pr
pressurization and rupture.

Water may be ineffactive; cool exposed tanks with water 1o prevent over

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm} TLY/TWA (ppm)
UnavaHable Unavailable 10 mg/m?

General—Mildly hazardous to man; hazerdous o aquatic life in low concentrations.

Symptoms—Irritating to eyes, nose, throat. Inhalation: coughing, difficulty in breathing. Skin contact: irritating.
Ingestion: nausea.

Short Exposure Tolerance—

Exposure Procedures—Inhalation: remove to fresh air. ingestion: give large quantities of fresh water. Eve contact:
flush with water until imitation stops. Skin contact: flush with water and soap.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Generally comosive 1o metals.

Cargo: Group 4 of compatibility chart,

A" ——
SPILL OR LEAK PROCEDURE

Avoid contact, wear safety glasses or face mask. Dike and remove spilled material. Frevent from reaching
bodies of water, since it fouls beaches, and taints aquatic Iite.

1f & spill occurs, call the Natiosal Response Conter, 800-424-8802,

Remarks: * Often odorless after processing. 19%
1 Unavailable
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NEATSFOOT OIL

Sysonyms— Babulum oil; Hoot oil

Formula—Indefinite mixture

Appearance-Odor—Pale yellow oily liquid with a peculiar
Speeol?karlﬂty—O.Q! to 0.92

Chemical Family—Esters

Pollution Category—USEPA mo D
Applicable Bulk Reg. 46 CFR Subchapter ........ R = S

United Nations Number.

CHRIS Code ... v —ONE
Bolling Point...........cco.o.corienene qy...ﬂlﬂh:g ._‘L_thl.::
Freezing Point...........cccovnnnn _—J.Q_-.Q:C _13;32:§
Vapor Pressure 20°C (68'F) (mmHg) ......... 204 _

Reld Vapor Pressure (puin)...........
Vapor Pressure 46°C (115°F) (pals).
Vapor Density (Alr = 1.0)
Solubility in Water........

FIRE & EXPLOSION HAZARD DATA

Grade—E: Combustible liquid
Electrical Growp—D

General—Mederate firg hazard if exposed to high heat.

Flash Point ('Fy 430

Flammabie Lirits .. . Unavaitabie

Autoignition Temp, ('F) . 828

Extinguishing Agents..... . Dry chemical, foam or carbon dioxide

Special Fire Procedures Water may ba inefiective on fire.

HEALTH HAZARD DATA
PEL/TWA (ppm)
Unavailable

Health Hazard Ratings
Unavailable

General—Not harmiui

Symploms—None

Short Exposure Tolerance—L Dy above 15 g/kg.

Exposure Procedures—Wash thoroughly with soap and water.

TLV/TWA (ppm)
Unavailabie

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar rubber gloves, tace shield and protactive clothing.

1 & spil] occary, call the National Response Center, 8004248802,

Remarks: T Unavailable
i Unassigned
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NITRIC ACID (56 to 68%)

Synonyms— Aqua fortis; Azotic acid; Engravers acid; United Nations NUmMbBeE............ccovivvirreeseniens 2031
Engravers oil; Hydrogen nitrate —_—
(315123 C o/ TSR _NCD
Formula—HNQ,
Bolling Point................... —128°C __ 251"F
Appearunce-Odor—Colorions to yellow fiquid, fumes in - ____'F
maist air; characteristic, choking odor Freezing Point.............ee. — =—34'C __J0F
Specific Gravity—1.35 10 1.41 c  ___°F
Vapor Pressure 20°C (68°F) (mmHg) ......... L1
Chemical Family—Inorganic acid R:i.;“'llm' Presaure (paia)..

Vapor Pressure 45°C (115°F) (pain)
Pollution Category—USEPA . ©  1m™MO __C Vapor Density (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ —0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flarnmabile. Classified as corrosive liquid.
Electrical Group—B (based upon possible hydrogen gas (H;) generation should a leak or spill occur).

General—Nitric acid will not burn. It will react with many metals, giving off hydroger gas which is highly
fiammable. If hydrogen is trapped in confined spaces, it can form an explosive mixture with air. See data
sheet for hydrogen. May give off toxic oxides of nitrogen and acid fumes when heated in a fire,

Flash Point CF)...coooooonvvninnonnnnnes Non-flammable

it fire results, water will absorb the toxic oxides generated. Fire fighters should
ing including respiratory protection,

HEALTH HAZARD DATA
Health Huzard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLVY/TWA (ppm)
3,43 Unavailable 2 2
Genersl—Breathing of vapors is exdremely dangerous. Litthe warning of danger |8 at first apparent and initial
symploms are obscure. Liquid burns the skin forming deep uicers which leave leathery scars.

Symp Vapor: immediate severa skin and lung bums. Liquid: smarting, itching, and yellow discoloration
upon skin contact.

Short Exposare Tolerance—15 ppm for § minutes.

Exposure Procedures-—Hemove the affected individual from the contaminated atrmosphere and call 2 physiclan at
once. Keep patient at rest until seen by the physician. In case of eye or skin contact, fiush immediately with
coplous quantitias of water while removing contaminated clothing. The eye irigation should be continued for
15 minutes. Cases Involving eye contact and inhalation MUST have medical help!

REACTIVITY DATA
Stabitity—Reacts viclenily with numerous organic materials. Decomposes at lemperatures near boiling. Soda
ash will neutralize residual acid from spills.

Compatibility—Material: Attacks aluminum; compatible with stainless steel and high chrome iron alloys.

Cargo: Group 3 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear rubber giwves, face shiekd, prolective clothing. Body shield and self-contained breathing apparatus
should be available. Secure ignition sources. Flush cautiously with water. Aveid directing stream into larger pools
o pockets of concentrated acid. If possible, cover contaminated surfaces and spill with large quantities of scda
ash or sodium bicarbonate. Mix and add water it necessary to effect good mixing. Scoop up slurry. Wash site

with soda ash solution,
If o spill occurs, call the National Response Center, 800-424-8802,

Remarks:
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(NOTE: This cargo Is currently not permitted to be shipped In bulk In U.S. waters)
NITRIC ACID (95%)

Synonyms— Aqua fortis; Azotic acid; Engravers acid; United Nutions Number...................cccc.conueen. 2032
Engravers oll; Hydrogen nitrate; Red fuming nitric
acid; White fuming nitric acid

Formula—HNO,
Bolling Point.........coeoon.... — 04°C _202°F
Appearance-Odor—Water-white to light brown liquid; —_C ___°F
acrid odor Freezing Point.............o.cc.co.uns — =8C __—B1'F

Specific Gravity—1.50

Chemical Family—Inorganic acid

Vapor Pressure 46°C (115°F) (pain
Poliution Category—USEPA _.C  1™MO __C Vapor Denslty (Air = L.

Applicable Bulk Reg. 46 CFR Subchapter ........ —_ Solubility in Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable, Classified as corrosive liquid.
Electrical Group—Non-flammable

General—Nitric acid will not burn. It will react with many metals, giving off hydrogen gas which is highly
flammabile. If hydrogen is trapped in confined spaces, it can form an explosive mixture with air, Ses data
sheet 1or hydrogen. May give off toxic oxides of nitrogen and acid fumes when heated in a fire.

Flash Point C°F) ... ... Non-flammable

. Non-flammable

Non-flammable

Water

. .. If fire results, water will absorb the toxic oxides generated. Fire fighters must

wear full protective clothing including respiratory protection,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,43 Unavailable 2 2
General—Breathing of vapors is extremely dangerous. Little warning of danger is at first apparent and initial
symptoms are obscure. Liguid burns the skin forming deep ulcers which leave leathery scars.

Symptoms—Smarting, itching, and yeliow discoloration upon skin contact. i acid is not removed at once, intense
pain and severa burns rasun.

Short Expoware Tolerance—15 ppr for 5 ministes,

Exposure Procedures—Upon skin contact, wash with large amounts of water at once. Remave the atfected
individual from the contarminated atmosphere and get medical help, In case of eye or skin contact, flush
immediately with copicus quantities of water while removing contaminated clothing, Eye irmigation should be
continued for at least 15 minutes. All cases involving eye contact and inhalation MUST be seen by a
physician.

REACTIVITY DATA
Stability—Reacts violently with numerous organic materists. Decomposes at temperatures near boiling. Soda
ash will neutrglize residual acid from spills.

Compatibility—Material: Compatible with stainless steel or aluminum.

Cargo: Unassigned in compatibility chart. For compatibility assistance, cail
G-MTH-1 (202-287-1577)

SPILL OR LEAK PROCEDURE
Wear rubber gioves, face shield, prolactive clothing. Body shield and sef-contained broathing apparatus
should be available. Secure ignition sources. Flush cautiously with water. Avoid directing stream intc larger pools
or pockets of concentrated acid. If possible, cover contaminated surfaces and spill with iarge quantites of sode
ash or sodium bicarbonate. Mix and add water if necassary 1o effect good mixing, Scoop up siuTy. Wash asite
with scda ash solution.
If » spill occurs, call the National Response Center, S500—424-8802,

Remarks: * Bulk shipment of this concentration Is not parmitted in U.S. waters.
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NITROBENZENE

Synonyms— Essence of mirbane; Benzene, nitro-; United Nations Namber............coconnornrierene g6z
Mononitrobenzene; Nitrobenzol; Gil of mirbane

Formula—CyHsNO:

Odor—Light yellow green to brown liquid; -
similar odor 1o il of bitter almonds Freezing Point..........cccooovoennnne — §C
Specific Grarity—1.20

¥ Pregaure 20°C (68°F) (mmHg)
Chemical Family—Nitrocompounds M”:r\'w Pressure (psia)............

Vapor Pressare 46°C (115'F} (psia)..
Pollution Category—USEPA ___C 1MO _. 8 Vapor Density (Afr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ JR « Solubility in Water .

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrieat Growp—D

General—Modarate fire hazard; at slevated temperatures, fiammable, toxic vapor may be given off.

Fluh Polnt 'F) .o 180
ble Limits LEL=1.8% UEL—unavailable
Alltnllniﬂnl Temp, ("F) .. .. 800
Extingulshing Agents.. Confined area—COs, dry chemicals. Open area—foam.
Special Fire Procedures . Use water to keep fire exposed containers cool. Wear complete rubber

protective clothing mcluding eye protection and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLY/TWA (ppm)
3,24 0.0047 1/8kin 1/5kin
General-—Highly toxic when absorbed thru the skin, inhaled as vapor, of swallowed. This is a bloed peison and
a nerve poison which is readily absorbed by the body.

Symptoms—"Blue lip” or bluish tinge seen in fingarnail beds, lips, lobes of ears; conjunctive, mucous
membranes and tongue. Fatigue, headaches, vomiting, general weakness and signs of nervous system
involvement.

Short Exposure Tolerance—200 ppmn for one hour—no serious disturbance; 40-80 for a few hours—slight
symptoms. Absorption may cause death due to nervous system poisoning.

Exposure Procedures—Remove all contaminated clothing, wash skin with scap and water, flush skin for approx.
15 minutes. If swallowed, induce vomiting until vomit fluid is clear. i 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
Stability—Stable.

Compatibility—Mnterial: Usual materials of conatruction are suitable.

Carge: Group 42 of compatibility chart,

SPILL OR LEAK PROCEDURE

Flush areas with large quantities of cold water. Ventilate freely. Hot water can be used to remove some
ahsorbed material. Wear complete protactive clothing including eye and respiratory protection.

If & spill occurs, call the National Response Center, B00--424-8802.
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o-NITROPHENOL

Synonyms— 2-Hydroxynitrobanzens; 2-Nitrophanal; ONP United Nations NMumber................c..., .. __166%
CHRIS Code.....
Formula—HQCH.NO,
Bolling Point ..................... — 214°C ____d17°F
Appesrance-Odor—Crystaline yeliow solid; aromatic “C F

sweet cdor Freezing Point................cc.. eee 4G _____111°F
Specific Gravity—1.49 (soiid} —_C
Vapor Peessure 20°C (68°F) (immHg)
Reid Vapor Pressure (psia)...........
Vapor Pressure 46°C (115'F) {(psin)
Pollution Category—USEPA B MO __B Vapor Density (Alr = 1.0
Applicable Bulk Reg. 46 CFR Subchapter ........ Solubility in Water

Chemical Family—Aromatic nitro compounds

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible bgud
Electrical Graup—NA

General—Violently decomposes above 180°C. Can give off toxic nitrogen oxides and unburmed vapor when
heated or burned.

Flask Point ("F)........................... 215

Flammable Limits.. ...... . Unavailable

Autoignition Temp. ('F) Unavailable

Extinguithing Agents.... Water, foam, dry chemical, carbon dioxide, Haion

Special Fire Procedures .. Cool exposed tanks with water spray. Wear self-contained breathing
apparatus and full protective clething.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavailable Unavailable Unavailable
General—Liguid, solid, dust are toxic. When heated or burned, toxic nitregen oxides and unburned material
produced. Harmful 1o aquatic life even in very low concentrations. Molten material will burn tissue.

Symptoms—Ingestion—headache, nausea, unconsciousness, drowiness. Inhalation—headache, nauses,
UnCoNsclousnoss, drowsiness, cyanosis, breathing difficulties. Skin—irritation, headache, nausea,
unconsciousness, drowsiness (absorbed through skin). Eyes—irritation.

Short Exposure Tolerance-—

Exp Proced! Ingestion—-If conscious, drink water or milk; induce vomiting. If unconscigus, do not give
liquids. or induce varniting, but keep victim warm. Eye contact—fiush with excess water for at least 15
minutes, call physician. Skin contact—wash thoroughly with soap and water—quickly remove material.
Inhalation—remaove to fresh air, give oxygen or artificial respiration, as necessary.

REACTIVITY DATA
Stability—Stable below 180°C. Keep away from caustics 10 avoid tormation of unstable products. Reacts
vialently with potassium hydroxide (caustic potash).

Compatibility—Material: Scottens rubber and paint. Compatible with mild steel, stainless steel, and polyethylene.

Cargo: Unassigned in the compatibility charl. See Appendix |I—Exceptions to the Ghart.

SPILL OR LEAK PROCEDURE
Avoid bquid, solid, dust. Wear rubber gloves and goggles. [f fumes present, use self-contained breathing

apparatus, Keep upwind. Stop discharge if possible, dike (including fire fighting water) and prevent from entering
walerways.

If u spill oceury, call the Nationsl Response Center, 800-424-8802,

Remarks: 1990
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2-NITROPROPANE

Synonyms— |sonitropropans; 2-Nitrogropane; United Nations Nusber.............co........... — 0008
Nitropropanes; sec-Nitropropane; 2-NP; Propane, ———
nitro-

CHRIS Codt oo rione e mddPP

Formula—C, H,;NO,

Boiling Point

Appesrance-Odor—Golorless liquid; odorless
Freezing Point...............ccc.o.ce. —93°C —135°F
Specific Gravity—0.99

Chemical Family—Nitre compounds Reid Vapor Pressure (psin)........., 1
Vapor Pressure 46°C (113°F) (paia} -
Pollution Category—USEPA _ A_. IMO D Vapor Density {(Alr = 1,0)

Applicable Bulk Reg. 46 CFR Subchapter ...... _ Q Solubility in Water..........cc.........

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

General—Toxic oxides of nitrogen may form in fire. Moderate fire hazard. Decomposes when subjected to high
temperaiure.

Flash Point °F) . 103
Flammable Lirits . . LEL=2.6% UEL--unavatlable
Autoignition Temp. ('F) . 802

Extinguishing Agents.....
Special Fire Procedures

. Alcohol foam, water spray, CO., dry chernical, foam
. Water protective clothing and self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm} TLV/TWA (ppm)
1,1, 1 300" 10 10
General—Suspected carcinogen. Slight imitation from liquid contact with skin and eyes. Vapor inhalation is
irritating to respiratory tract with moderate systemic effect.

Symptoms—Headache, dizziness, nausea, vomiting, diarrhea.

Short Exposure Tolerance—500-1000 ppm for up to ong hour.

Exposure Procedures—In case of pulmonary symptoms or cyanosis, remove workers from contaminated area at
once; place in bed, rest, use oxygen, if respiratory distress is present, and obtain medical attention.

*NOTE: Detectable oder is greater than the TLV. Exposurs fo potentially dangerous vapor concentrations can
occur belore the vapor is detected by smedll.

REACTIVITY DATA
Stabllity-—Stable under normal conditions. Daccmposes when subjected to high temperatures. Rapid heating to
high temperatures may cause an explosion.

Compatibillty—Material: Copper and its alioys, wet mild stesl, 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 self-contained breathing apparatus.
Provide good ventilation. Secure ignition sources. if possible, cover with soda ash and mix and spray with water.
Scoop up. Wash site with soap solution.

If 2 upill occurs, call the National Response Ceater, 5004243302,

Remarks: T Unavailable
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o-NITROTOLUENE

Synonyms— 2-Mathy! nitrabenzene; 2-Nitrotoluena; United Nations Number ...................ccoc........ 1664
Orthonitrotoluene; o-Nitrotoluol: Toluens, orthonitre-

CHRIS Code .........ooomerrvvevinne oo NIE

Formula—C,H;NC,
Boiling Point .....

Appearance-Odor—=Qily light yellow Iiquid; bitter almond
odor Freezing Point..........ccocoeere. — —4'C  28°F
Specific Gravity—1.16 —_C ___F
Vapor Pressure 20°C (68'F) (mmHg) .
Reid Vapor Pressure (psia)...........
Vapor Pressure 46°C (115°F) (psia).
Pollution Category—USEPA G IMO__C Vapor Denaity (Air = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ... _ Q Solubility in Water .........

Chemical Family—

FIRE & EXPLOSION HAZARD DATA
Grage—E: Combustible liquid
Electrical Growp—D

Genersl—Low hazard to heat or open flame; combustible, poisonous gases may be released in fire.

Flash Point ¢'F).
Flammable Limits.

. 223 (co)
LEL=2.2% UEL—unavailable

Autoignition Temp. ('F) Unavailable
Extinguishing Agents.... . Water fog, COq, dry chemicat
Special Fire Procedures .............. Wear goggles, self-contained breathing apparatus, rubber glaves. Cool

exposed tanks with water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,23 3 2/58Kkin 2/5kin

General—Toxic by ingestion, inhalation or absorption through skin.

Symptems—Headache, dizziness, difficult breathing, nausea, vomiting, convulsions, irritability. Skin becomes
irritatad

Short Expusure Tolerance—200 ppm for 30 minutes.

Exposure Procedures—Remove victim from source of exposure and give rest. If breathing stops give artificial
respiration. Remove contaminated clothing and shoes; flush affected areas with water. Call a physician.

REACTIVITY DATA
Stahility—Stable. Reacts with subfuric acid, oxidizers.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 42 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waoar protective clothing, self-contained breathing apparatus, butyl rubber gloves. Avoid absorption through
the skin.

17 » spill occurs, call the National Response Center, 500—424-8802,

Remarks: These data are for the ortho form; the para and meta forms of Nitrotoluene may differ somewhat in
spacitic physical properties.
“ Vapor Pressure: 1 mmHg at 50°C.
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NONANE

Synonyms— 1-Nonane; n-Nonane

United Nations Number.

CHRIS Cott ......ooooovvvecrirnssarrss e _NAN
Formula—GCoHze

Boiling Point .........cc..cooovenvnere, —149°C _ 300'F
App Odor—Colorless liquid; gasoline-like odor C F

Freezing Polnt.... =54'C —85°F
Specific Gravity—0.72 e __F

Vapor Pressure 20°C (68" | £ [ J— 10
Chemical Family—Saturated aliphatic hydrocarbon R:;rvw ™ ;n.:.? (mmHp 02

Vapor Pressure 46°C (115°F) (peln).. .04

Pollution Category—USEPA MO __C°
Applicable Bulk Reg. 46 CFR Subchapter ........ DO

Vapor Density (Alr = 1.0)
Solubllity im Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electriead Group—}

General—Moderate fire hazard when exposed to haat or flame.

... B8 (ce)
. 074 10 2.0%
545
... Dry chemical, foam, CCq
.. Tanks exposed to fire should be kept cool with a water spray. Watar may be

ineffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm)
0,00 Unavailable 200

General—Low toxicity; imitant, narcotic in high concentrations.

TLV/TWA (ppm)}
200

Symptoms—Nritation of respiratory tract. Narcotic in high concentrations.

Short Exposure Tolerance—LUnavailable

Exposure Procedures—Romove victim to fresh air. Apply artificisl respiration if breathing stops. Get medical
attention.

REACTIVITY DATA
Stability—Stable.

Compatibllity—Material: Compatible with most materials of construction,

Cargo: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE
Have all-purpose carister mask available. Secure ignition sources,

If = spill occurs, call the Nutional Response Center, 500-424-8502,

Remarks: * Pollution Category C oillika, 33 GFR 151.49.
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1-NONENE

Synonyme— n-Heptylethylene; 1-Nonylene Unjted Nations NUmber... ..o mad
CHRIS Code ... cccoccrvrvrenneevvee e —DANE
Formula—CHy{CH:sCH=CH;
Bolling Polnt ...........cooooocconr.. —347°C ____287°F
Appearance-Odor—Colorless liquid with a pungent . 'c .. °F
hydrocarbon odor Freezing Poitt......cc.cooosnnrron —c8e & =1168°F
Specific Gravity—0.73 ' _F
Vapor Pressure 20°C (68°F) {mmH;
Chemicat Family—Olefin er\’lpor Pressure (pain)... v
Vapor Preagure 46°C (115'F) (psia)
Pollution Category—USEPA mo B Vapor Demsity (Air = 1.0)
Applicable Bulk Reg, 46 CFR Subchapter ........ DO Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Group—0O

General—-Moderata fire hazard when exposed to heat or flame.

85

0710 39%

Unavailable

Confined space—dry powder, CQz. Open area—foam.

Water may be ineftective on fire. Cool exposed tanks with water.

Flash Point "F) ...
Flammable Limits .
Autoignition Temp, ('F).
Extinguishing Agents ..
Special Fire Procedures |

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1.1,0 Unavailable Unavailable Unavailabie

General—Low toxicity. EHtects similar to gasoline and kerosene.

Symptoms—High vapor concentration irritates eyes and respiratory tract; acts as an anesthatic.

Short Exposure Tolerance~-Unavailable

Exposure Procedures—If ingasted do NOT induce vomiting. Vapor—remove victim 10 fresh air, # breathing stops,
apply artiticial respiration. Skin or eye contact—remove contarminated ciothing and gently flush affected
areas with water for 15 minutes. Get medical advice or altention.

REACTIVITY DATA
Stability—5table.

Compatibility—Materials: Mild steel is sutable; may soften some rubbers, paints, or plastics.

Cargo: Group 3¢ 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 spill occurs, call the National Response Center, 800-424-8802,

Remarks: I Unassigned
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NONYL PHENOL

Synonyms— NO cOMMON synonyms. United Nations Number..........cooocerernerrvennes 1

CHRIS Code.............

Formula—CsH OHGH, 5
Bolling Pofnt.............ccooocor.....

Appearance-Odor—Clear, straw-colored syrupy liquid;
phenclic oder, like disintectant Freezing Point....
Specific Gravity—0.54

Chemical Family-—Phenol

Reid Vapor Pressure (paia)

Vapor Pressure 46*C (118°
Pollution Category—USEPA _____.. IMO __A__ Vapor Density (Air = 1.0
Applicable Buik Reg. 46 CFR Subchapter ........ RO Solubility in Water

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

General—Slight hazard, when exposed to heat or flame.

Flash Peint (°F)..... ..... 300

Flammable Limits ... . LEL=1% UEL—-unavailable

Autoignition Temp. . Unavailable

Extinguishing Agents..... . ©Oq, dry chemical, alcohol foam, water fog

Special Fire Procedures . Water or foam may cause frothing. Firefighting parties should be provided with

full body and respiratory protection.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA {ppm}
1,21 Unavailable Unavailable Unavailable

General—Liquid irritating to skin and eyes.

Symptoms—Skin contact may cause burns and biisters.

Short Exposure Tolerance—Breathing the vapors in a state approaching saturation in room air was not fatal 1o
animals nor was & 4-hour exposure to mists, generated from the chemical heated to 170°C. Eight hours
exposure to the mist killed 2 of & animals.

Exposure Procedures—Remove victim to frash air; if breathing stops, apply artificiat respiration. Skin or eye
contact—immediately flush affected areas gently with water for 15 minutes. Remove contaminated clothing.
Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Should be stored in stainlass steel. Nonyl phenol picks up iron in plain stesl. Copper
and its alloys promote color formation.

Cargo: Group 21 of compatibility chart.

S ———
SPILL OR LEAK PROCEDURE

Waar rubber, face shieid, protective clothing. Meve al-purpose canister mask available. Avoid contact with
liguid.

If & spilt occurs, call the National Response Center, $00—424-8802,
Remarks: 1 Unassigned
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NONYL PHENOL SULFIDE

Synonyms=-No common synonyms.

Formula—Mixiure

Appenrance-Odor—Dark brown liquid with mild
petroleum odor.

Specific Gravity—0.97

Chemical Family—Petroleum oils

Pollution Category—USEPA IMO __#
Applicable Bulk Reg. 46 CFR Subgchapter .. .. D

United Nations Number.................cc.coo.oovveo

CHRIS Code ..o . —MPS

Bolling Point ...

. 915°C BDD*F

c F

Freezing Point.................... —.=12°C ___ 10°F

“c -

Vapor Pressure 20°C (68°F) (mmHg)

Reid Vapor Pressure (psia).............

Vapor Pressure 46°C (115°F) (psin)
Vapor Density (Air = 1.8)

Solubility in Water...........

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—NA

General—Modgerate fire hazard when exposed to high temperatures. Combustion produces some sulfur dioxide
and carbon monoxide. Above 140°F, hydrogen sulfide, & poisonous gas is given off.

Flash Point (°F) .. . greater than 200 (cc)
Flammable Limits . Unavailable
Auteignition Temp. (°F). . Unavaitable

Extinguishing Agents... . Carbon dioxide, dry themicals, water spray or foam.
Special Fire Procedures ................ High temperatures create toxic fumes. Keep tanks cool with water spray.
Firefighters should have self-contained breathing apparatus and protective clothing.

HEALTH HAZARD DATA
QOdor Threshold (ppm) PEL/TWA (ppm} TLV/TWA {(ppm)
Unavailable Unavailable Unavailable

General—Negligible eftects from inhatation, ingestion or skin absorption. Persons hypersensitive to amine
dernvatives should avoid all exposure.

Health Hazard Ratings
Unavailabie

Symptoms—Mild skin irritation and reddening of skin will cccur after prolonged contact with skin,

Short Exposure Tolerance—No cumulative toxic or sensitization effect results from repeated exposure.

Exposure Procedures—Skin—wash affected area with water. Eyes—flood eyes with copious amounts of water.
Vapor—no paricular hazard at room temperature, but toxicity increases with increase in temperature. if
exposed to odorous fumes, get medical heip,

REACTIVITY DATA
Stability—Avoid high temperatures (140°F} and prolonged or repeated healting since one componant will
decompose and give off poisonous hydrogen sulfide.

Compatibility—Material: Has no corrosive or desiructive 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 seff-contained breathing apparatus. Avoid contact with liquid. Secure
ignHtion source.

If & spifl occurs, call the National Response Center, 5004248802,

Remarks: This series of products containg atout 50% lubricating oils. The remaining compounds, which include
nonyl phenol sulfide at concentrations of less than 6%, are oxidation inhibitors or detergent additives.
# No Determination
' Unassigned
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iso-OCTYL ALCOHOL

Sysonyms— Alcohol C-8; Dimethyl-1-hexanot; United Nations Number. i
lsooctanol; Iscoctyl alcohal, 6-Methyl-1- —_—
heptanol; Octanal; iso-Octanol; Oxooctyl
aicohol

CHRIS Code 104 |

Formula—C;H,sCH OH
Appearance-Odor—Clear liquid; mild odor
Specifc Gravity—0.83

Chemical Famity—Ak:ohol

lintion Category—USEPA- MO-_C
Ammun-mmumsmnpw ........ DO

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

Geperal—Moderate fire hazard if exposed to heat or flame.

Fiash Point CF)....

Extinguishing Agents..... Confined area—CO,, dry chemical. Opan—foam.
Special Fire Procedures .............. Use water to cool fire axposed lanks,

HEALTH HAZARD DATA
Mealth Hazard Ratings Odor Threshoid (ppen} PEL/TWA (ppm} TLV/TWA (ppm)
0,0, 1 Unavailabie 50/Skin 50/Skin

General—1.ow toxicity; irritation of skin and muccus membranes,

Symptoms—Irritates skin and eyes.

Short Exposure Tolerance—LUnavaiable

Exp Vapor victim to fresh air. Skin or eye contact—remove contaminated clothing
a.nd ganﬂy fluah aﬂected areas with water for 15 minutes. Get medical acdvice or attention.

REACTIVITY DATA
Stability—Stabie,

Compatibility —Muterial: Usual ials of censtruction are suitable.

Cargo: Group 20 of compatibliity chart. Ses also Appendix |—Excegtions 1o the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing, Have all-purpose canister mask avaiiable, Avold contact
with liquid. Secure ignition sources.

u-qmmuumn.mgmc.-w.mm
Remarks: + Unassigned '
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OLEUM

{20 to 66% S0.)
Synonyms— Fuming sulfuric acid; Sulfuric acid, fuming United Nations NUmber... .....c.cooo.coees oo L5
Formula—H,S0,+50,
Bolllng POInt ..coo.coccccones Pegcqmooses °C _ °F
Appearance-Odor—Colorless, oily liquid; sharp, ___c_____°F
penetrating odor Freezing Polnt" .............cooo.... =400 up°C 25 op up'F

Specific Gravity—1.88 to 1.9

Vapor Pressure 20°C (68°F) (mmHg)
Reid Vapor Pressure {psia).

Vapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA _ IMO _ C Vapor Density (Air = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water

Chemical Family—Inorganic acid

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable. Classified as a corrasive 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, giving off hydrogen gas which is highly flammable.
It hydrogen is trapped in confined spaces it can torm an explosive mixture with air. See data sheet for
hydrogen. May cause fire on contact with combustibles.

Flash Point CF) ... . Non-flammable

Flammable Limits . Non-flammable

Autoignition Temp. (‘F). . Non-flammable

Extinguishing Agents.. . Not applicable

Special Five Procedures . . DO NOT USE WATER to put out a fire if the water can get into oleum. If fire
is next tu an oleurn tank, wear respiratory protection against furmes. Wear full protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,4, 3 1 mg/m? 1 mg/m* 1 mg/m*
General—Vapor exiremely iritating. Liquid causes savere burns.

Symptoms—Savere respiratory irmtation, Skin burns witl result from contact with the liquid.

Short Exposure Tolerance-«5 ppm can be tolerated for 5 minutes without permanent damage. Individual
sansitivity varies from unpleasant to unbearable from 0.2 te 20 ppm.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eya contact—ramove contaminated clothing and gently flush affected areas with water for 15 minutes. Get
medical attention as soon as possible.

REACTIVITY DATA
Stability—Heacts violently with water, producing a great deal of heat.

Compatibility—Oleum reacts vigorously with many metals raleasing hydrogen. Extremely hazardous in the
presence of many matenals. 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 Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-contained breathing apparatus, protactive 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 nautralization is complated.

If » spill occurs, call the National Response Center, 800-424-8802,

Remarks: * The freezing point for 20% SO, is about 25°F. It rises with SO, concentration to about 95°F at
45%, then falls off 10 about 30°F at 66%.
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OLIVE OIL

Synonyms— Sweet oil United Nations Number.............................. [

CHRIS Code......ccocenecc e Q0L
Formuls--Mixture including oleic, palmitic and linoleic

acids Boiling Point..........o..crvni. _¥, High'C F
Appearance-Odor—Pale yellow or greenish-yellow liquid; —ee—"C F
slight characteristic odor. Freezing Point.................. —_1c F

Specific Grayity—0.91 to 0.82 C ‘F

Vi Pressure 20°C (68" . — 1
Chemical Family—Esters R:l.:r\hpnr Pl;euﬂlr‘e: (‘ mm}w L0

Vagor Pressure 46°C (115°F) (paia) L0158
Pollution Category—USEPA MO D Vapor Dewsity (Adr = 10 , NP
Applicable Bulk Reg. 46 CFR Subchapter ....... JR Solubility in Wader ... —Negligile

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liguid
Electrical Group—D
General—Slight fire hazard when exposed to heat or flama.
Flash Point ('F) .. 437
Flammable Limits .. . Unavailable
Autoignition Temp, (‘F) . 650 -
. Dry chemical, foamn or carbon dioxide.
Water may be ineffective on fire. Cool exposed tanks with water.
HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppun}
0,00 Unavailable Not pertinant Not pertinent

General—Not harmful

Symptoms—None

Short Exposure Tolerance—Non-toxic

Exposure Procedures—Non-toxic. Wash thoroughly with scap and water.

REACTIVITY DATA
Stability—Stable.

Compatibillty—Msterial: Usual matenials of construction are suitable.

Cargo: Growp 234 of compatibility chart.

SPILL OR LEAK PROCEDURE

If & spill occurs, call the Nationsl Response Center, S00—424-8802,

Remarks: T Unavailable
1 Unassigned
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(NOTE: This cargo Is currently not permitted to be shipped in butk In U.S. waters)

OXYGEN (liquefied)

Synoayms— Liquid oxygen; LOX United Nations Number ... COMprassed  _ 1072
rafrigerated 1073

CHRIS Code ..o oo e LR
Formula—0,

Bolling Polnt ..o, —e183°C __ —297°F
Appearance-Odor—Light-blus liquid; odorless _ 6 ____F

Freezing Paint..................... _=&7rC __-376'F
Spacific Gravlty—1.14 (at bp} —_—C

Vapor Pressure 20°C (68"F) (mmHg)

Chemical Family— Reid Vapor Pressure (paia).

Vapor Pressure 46°C (115°F) (psin)..
Follution Category—USEPA IMO _ Qa3 Vapor Denaity (Air = 1.0).....
Applicable Bulk Reg. 46 CFR Subchapter ....... "~ __ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Compressed Gas (LCG). Classified as nonflarmmable.
Electrical Group—Not applicable

General—Oxygen does not burn but supports combustion vigorously. A combustibla material onta which LOX
has spiilled will burst into flame or explade if exposed to a spark source.

Flash Point (°F) ...
Ftammable Limits.
Antolgnition Temp. ('F) ..

. Non-flammable, but supports combustion,
Non-flammable
... Non-flammable
. Use madia suitable for substance which is burning.
+. It the insulation fails on a LOX tank exposed to fire, the tank will explode.
Evacute firefighters o a safe distance and have them take cover.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppem)} TLY/TWA {ppm)
Unavailable None Unavailable Unavailable

Genersl—No hazard for gas. Liquid can cause sovere “burns” and tissue damage on contact with skin.

Symptoms—Skin contact with liquid will froeze tissue.

Short E: re Tol U ilable

Exposare Procedures—If the liquid has spilled onto tha skin, points of contact may be frostbitten; handle gently
and protect from mecharical damage. DC NOT RUB. Get medical attention without detay. AVOID SPARKS
AND OPEN FLAME.

REACTIVITY DATA
Stability—LOX will flash intp vapor at temperatures above — 180°F. If unconfined, the vapaor will occupy about
BE0 times the volume of the liquid. If confined, & sudden and large pressure increaze will result.

Compatibility—Material: LOX ¢auses il combustible materiats 1o burn vigorously. A spark is not Rways needed
to ignite such a mixture.

Cargo: Unassigned in compatability chart.

SPILL OR LEAK PROCEDURE

Secwe ignition sources, rope off the spill area and call the fire dapartment. Oxygen will quickly boil off.
Extreme precaution against sparks must be observed before re-entering the spill area because, unless the spill
i8 in the open with a good breeze blowing, the area will be oxygen-rich for a long time,

If o wplll occurs, call the Nationa] Response Center, 800-424-8802.
R ks: * Not al d to ba shipped in buik.

230



PARAFFIN WAX

Synonyms— Hard wax; Parafiin; Paratfin scale; United Nations Number..............cocrvvvreovees e
Petroleum wax

CHRIS Code ..o eerecrnerie s nnnnrensiees —WPE
Formula—High weight hydrocarbons (for
axample; CyHu) Boiling Point .............
Appearance-Odor—White to yellow translucent ———
practically odorless, solid Freezing Polnt...................... . 42-80°C 108-140°F
Specific Gravity—0.80 to 0.88 't _____F
Vapor Pressure 20°C (68°F) (mmHg) ......... Y. Low
Chemical Family—Saturated hydrocarbon Reid Vapor Pressare (pain).......... . X how

Vapor Pressure 46°C (115°F) {paia
Pollution Category—USEPA ™Mo Vapor Density (Air = L0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ —D Solubility in Water

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

General--Slight fire hazard if subjocted to heat or flame.

Flash Point ("F)........oovvenviriinennn. 380 t0 485
A bie Limits..... Unavailabl
Autoiguition Temp. (‘F) .. 473 —
Extinguishing Agents.... .. Confined area—CQ0,, dry chemical pen area—foam, water spray.
t Fite Proced .. Water or foam may cause frothing.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavailable 2 mg/m?*as a fume 2 mg/m? as a tume

General—Non-toxic, but possibility of thermal burns from hot liquid.

Symptoms—Non-toxic

Short Exposwre Tolerance—Non-toxic
Exposure Procedures—Liquic on skin—remove wax and contaminated clothing and cool affected areas with

water, Liquid in eyo—flcod eyes gently with ciean sea or fresh water. Continue washing for at least 15
minutes, Get medical attention.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Carge: Group 31 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquid. Clean or scrape
up into containers,

If n apill occurs, call the National Response Center, 800-424-8802.

Remarks: Normally transported at elevated temperatures. See 46 CFR 386—Elevated Temperature Cargoes.
} Unassigned
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PARALDEHYDE

Sytonyms— p-Acetaldehyde; Paracetaldehyde; United Nations Number............c.ccc.oovnirnnnne. 1264
2,4,6-Trimathy)-1,3,5-trioxane; 1,3,5-Trioxane, ———
2,4 6-trimethyl-

CHRIS Code ...........coorocmrirenrrnnrr

Formula—CH,,0,

Boiling Polnt.......................

Appearance-Odor—Coloriess liquid; aromatic odor —_— —_—

Freezing Point..................... —. 13°C _____ 55F

Specific Grarity—0.994 c ___°F

Vapor Pressure 20°C (68°'F) (mmHg) ......... T
Chemical Family—Aldehydes nﬁ'v.... Pressure (psin)........... v Lt
Vapor Pressure 46°C (115"F) (psin). .83
Pollution Category—USEPA . C_ MO ...C Vapor Density (Alr = L0 . 385
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility jn Water .... — Shght

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

General—Toxic fumes are given off when heated. Dangerous when exposed to heat, flame, or oxidizers.

Flash Point ("F} ...
Flammable Limits..
Autcignition Temp, ("'F)
Extinguishing Agents.....
Special Fire Procedures
protsction.

. B6

. LEL=1.3% UEL—unavailable

. 460

. Alcohol foam, CO; or dry chemical

. Water may be ineffective on fire. Waear full protective clothing and respiratory

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1.1,2 Unavailable Unavailable Unavailable

General—VYapor harrntul if inhaled.

Symptems—Irritation, headache, bronchits, incoordination, drawsiness, digestive disturbance. Can cause serious
eye injury,

Short Exposure Tolerunce—4000 ppm fatal to 3 of 6 rats in hours. The jowest toxic dose for humans is 14
mg/kg.

Exposure Procedures—Remove from exposure; give artificial respiration or oxygen if needed. Flush ayes with
water for 15 minutes, wash skin with soap and water. Femove contaminated clothing and shoes,

REACTIVITY DATA
Stability—Dangerous when exposed to heat or flame. Can react vigerously with oxidizing materials.

Compatibility—Materiel: Usual materials of construction are suitable.

Cargo: Group 19 of compatibility chart.

N
SPILL OR LEAK PROCEDURE

Woar protective clothing, goggles and self-contained breathing apparatus. Avoid contact with Hauid. Secura
ignition sources.

If  splll occurs, call the National Respouse Center, S00-424-8802.

Remarks: T Unavailable
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PEANUT OIL

Synonyms— Arachis oil; Earthnut oil; Groundnut oil; United Natlons Number. 1
Katchung oil

Formula—Mixture

Appearance-Odor--Yellow 10 greenish-yellow liquid with
& peanut-like odor

Specific Graviey—0.92

Chwemical Family—Ester

{pain)
Vapar Pressure 46°C (113°F) (paiw)
Poll Category—USEPA Mo _ D Vapor Density (Alr = 1.0),

Applicable Bulk Reg. 46 CFR Subchapter ........ —D Solubility in Water ...,

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

General—SHght fire hazard if exposed to heat and flame.

... 540
.- Unavailabla
833 -
Dry chemical, foam, or carbon dioxide
Water may ba ingffoctive on fire. Cool axpossd containers with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable Unavaitable Not pertinent Not pertinent

General—Not harmtul

Symptoms—None

Short Exposurs Toleramce—MNot harmful

Exposure Procedures—Non-toxic. Wash thoroughly with soap and water.

REACTIVITY DATA
Stability-—Stakig.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear rubber gloves, face shield and protective clothing. Avoid contact with hot Tiyuiid.

If » spill occurs, call the National Resposse Center, 800-424-3902.
Remarks:  Unassigned '
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PENTACHLOROETHANE

Symonyms— Ethane, pentachioride; Ethane,
pentachlora-; Pantalin

United Nations Number

CHRIS Coe ... eeeeees s ~ECE
Formula—CHCI,CCly
Appearance-Odor—L.iquid with sweetish chioroform-like T ‘F
odor Freezing Polnt....................... —=20°C __ -20'F
Specific Gravity—1.67 R
Vapor Pressure 20°C (63'F) (mmHp —

Chemical Family—Halogenated hydrocarbon Reld Vapor Pressure (pein)

Vapor Pressure 46°C (1153°F) (pela).
Vapor Density (Alr = 1.0)
Solubility in Water

Pollution Category—USEPA — A IMO B
Applicable Bulk Reg. 46 CFR Subchapter ........ R o S

FIRE & EXPLOSION HAZARD DATA
Grade—Non-fliammable
Electrical Group—NA

General—Dangerous when heated to decomposition; dahalogenation will produce spontanecusly explosive
chioroacetylenes,

Flagh Point CF).....
Flammable Limits..

Non-flammable
Non-flammable

Autoignition Temp. "F)
Extinguishing Agents.
Special Fire Procedures

Non-flammable
Non-flammable
Non-flammable

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm)
Unavailable Unavailable Unavailable

General—Highly narcotic. Eye and upper respiratory tract irtant.

TLV/TWA (ppm)
Unavailable

Symptoms—Has been indicated as being more narcotic than chloroform. Exposure to this material may cause
injury to liver, lungs and Kidneys. Has alcohel irritating effect on eyes and upper respiratory tract,

Short Exposure Tolerance-—Lethal oral dose of 1.75 g/kg of body weight in dogs.

Exposure Procedures—VvVapor—remove victim to fresh air and adminigter artificial respiration it necessary.
Skin—flush affected areas with water. Eyes—flush with water for 15 minutes. In all cases call a doctor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Masterial: Usual matenals of construction are satisfactory.

Cargo: Group 36 of compatibllity chart.

SPILL OR LEAK PROCEDURE
Wear rubber gloves, seli-contained breathing apparatus and protective clathing. Secure all ignition sources.

If a upill occurs, call the National Response Center, B00-424-3802,

Remarks: * Vapor Pressure: 3.4 mmHg at 25*C.
t Unavailable
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1,3-PENTADIENE

Sywomyme—alpha-Methytbivinyl; cis-Pentadiene-1,3; United Nations Numb 1
trans-Pertadiens-1,3; 1-Methylbutadiens; Piperylene

Formula—CH, == CHCH =CHCH,
Appearance-Odor—Coloriess liquid; faint odor.
Specific Gravity—0 68

Chemical Family—Olefins

Poltution Category—USEPA .._B mo __C
Applicable Butk Reg, 46 CPR Subchapter ........ 0 Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—-B: Flammahble iiquid
Electrical Group—D

General—Highly flammabie, dangerous fire risk,

. —20
1.5 t0 8.0%
. Unavailable -
.. Foam, dry chemical, COs
" .. Water may be ineffective on fire but may be used 10 cool tanks, Vapor may
accumulate in an enclosed area presenting an explosion hazard. Wear self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2,13 Unavailable Unavaitable Unavaiable

General—Moderate hazard for vapors, slight for liguid contect, and acute for ingestion,

Symptoms—DizzIness, headache. Irritates eyes, nose and upper respiratory passages.

Short Exposare Tol Unavailabie

Exp Procedures—R victim 1o frash air. Give artfficial respiration or oxygen as nocessary. Eyes—fiush
with water for at least 15 minutes. Remove contaminated clothing immediatety.

REACTIVITY DATA
Stability—Polymerization may occur. Must contain inhibitor. Reacts with oxidizers violently.

Compatibility-—Material: Dissolves rubber and paint. Stainless steel, ailuminum, lined steel and carbon steel are
suitable,

Cargo: Group 30 of compatibiiity chart.

SPILL OR LEAK PROCEDURE

Stop discharge if poasible. Evacuate area. Secure ignition sources. Stay upwind and use water spray to knock
down vapors. Wear salf-contained breathing apparatus, rubber gloves and shoes, Do not flush spill into confined
spaces where flammable vapors can accumulate.

If & spill ooeurs, call the Natioaal Response Cemter, 8004248802,
Remarks: 1 Unassigned '
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is0-PENTANE

Synoayms— Ethyl dimethyimathane; Isoamyl hydride; United Nutions Number..... ..o oo 1288
Isopemane; 2-Methylbutane

CHRIS Cote ..ocove. e ceevvccrsss oo AL
Formula—{CH,}:CHCH,CH,
Boiling Paint .... . — 28°C __ B2F
Appearance-Odor—~Colorless, motil, fiquid; pleasant —-—
odor Freezing Point.............coo. ... —=158°C
Specific Gravity—0.62 —_—
Vapor Pressure 20°C (68 H
Chemical Family—Saturated hydrocarbons R:?:r\’apor l:enure ((M.F)')(mmg)
Vapor Pressure 46°C (113°F) (psia)
Pollution Cutegory—USEPA __ .. IMO _ Q' er Denuity (Alr = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ....... . . O Solubility in Water....

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammabie Jiquid
Electrical Group—D

General—Severa explosion hazard in enclosed space in presence of a source of ignition, Electrostatic
generation likely. Flashback along vapor trail may ocour. Yapor may explode if sgnited in an enclosed area.

Flagh Point (“F) ... ]
Flammable Limits - 1.4to 7.6%
Autoignition Temp. (‘F) . 788

Extinguishing Agents. ... . Foam, CC., dry chemical
Special Fire Procedures . . Water may be ineffactive on fire. Cool exposed tanks with water. Use water
spray to “knock down’” vapors,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppan)
0,01 Unavailable Unavailable Unavailabla

Genernl—Liquid irritating to skin and eyes. Inhalation causes slight locat irftation. An asphyxiant, also a narcotic
in high concentrations resulting in dizziness and drowsiness.

Symptoms—Breathing high cancentrations of vapor for some time may cause dizziness, drowsinass.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Remove victim to fresh air; o breathing stops, apply artficial respiration. Skin or aye
contact—remove conlaminated clothing and gently flush affected areas with water for 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stability—Stable. Dangerous reaction possible with oxidizing agents.

Compatibility—Material: Certain plashcs are unsuitable.

Cargo: Group 31 of compatibility chart.

—
SPILL OR LEAK PROCEDURE
Waar polyathylene gloves, face shield, protective clothing. Mave all-purpose canister mask available. Avoid

contact with liquid. Sacure ignition sources. Do not flush spill into confined spaces where flammable vapors can
accumulate

1f a spill occurs, call the Nationsl Response Center, 800-424-3802,

Remarks: * Pollution Category C oil-like, 33 CFR 151.49.
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PENTANE

Synonyms— Amyl hydride; Normal pentana; n-Pentane United Nations Number...

CHRIS COe............ccorocrreercrnseeeeeeens e PTA
Formula—CH,(CH;)2CHs

Boiling Point......... ag'c §I°F
Appearance-Odor—Colorless liquid with gasoline-fike . - ¢ __°F

odor ,

Specific Gravity—0.63

Vupor Pressure 20°C (68°F) (mmHp) .......... 431

leal Family—Saturated hydrocarbon R,:ip:'\flpor Pu::u : FJ ......... 155

pain).
\{ Pressure 46°C (115°F) (| E
Pollntion Category—USEPA- MO C° vﬁ Density (Alr = 1.0}... el
Agpplicable Bulk Rog. 46 CFR Sobchapter ........ RO Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Elsctrical Group—D

General—Highly dangerous when exposad to heat or flame. Flashback along vapor trail may occur. Vapor may
explode if ignited in an anclosed area.

Flash Polnt (‘F)..........ooooviveae —56
by ble Limits.

. Foam, dry chemical, carbon dioxide
Water may be ineffective on fire, Cool exposed tanks with water. Use water
spray to “knock down™ vapors.

HEALTH HAZARD DATA
Health Hazord Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
0,01 10 600 800

Genersl—Vapors may cause dizriness or difficult breathing. Liquid is harmful It swallowed.

Symptoms—Low toxicity. Very high concentration of vapors may cause narcosis.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor Inhalation—move victim to fresh air. If breathing stops, administer artificial
respiration. Liquid—have victim drink plenty of water or milk. DO NOT INDUCE VOMITING. Call a doctor.

REACTIVITY DATA
Stability—Stable. Dangerous reaction possible with oxidizing agents, Keep away from heat, sparks, or open
flame.

Compatibility—Material: Mild steet and stairess steel are suitable. Natural rubber will soften and detericrate
rapidly,

Cargo; Group 21 of compatibility chart,

SPILL OR LEAK PROCEDURE

Wear polyethylene gloves, face shield, protective clothing. Have all purpose canister mask avallabie. For gas
teaks keep vapor concentration below explosive mixture range. Secure ignition sources. Do not flush spill into
confined spaces where flammable vapors can accumulate,

n.zlumnnmum—lnmm.mm.

Remarks: * Poliution Category C oll-ike, 33 CFR 151.49.
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PERCHLOROETHYLENE

Synonyms— Ethene, tetrachloro-; Ethylena tetrachloride; United Nations Number.
Perchisrethylene; Tatrachlorathens;
Tetrachlorethylens; Tetrachlorosthylene

CHRIS €08 ......ocoovovvvvvcrsrerirenees i —DRBL

Formula—Cl,C = CCl,, or C:Cl

Boiling Point .. .

Appearance-Odor—Coloriess liquid; chloratorm-like odor - _c ____ _
Freezing Point...............cc...... _—22'8 —
- D

Specific Gravity—1.62
Vapor Pressure 20°C (68°F) (mmHp) ..

Chemical Famity--Unsaturated halogenated Reid Vapor Pressure (pais)

hydrocarbon Vapor Pressure 46°C (115°F) (psin) ..
Pollution Category—USEPA B IMO B Vapor Density (Air = L0).. .
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q_ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Group—NA

General—Does not burn. The liquid or vapor in contact with & hot surface or a flame can decomposa to form
phosgene, which is highly toxic.

Fiash Paiat ('F) . None
Flammable Limits .. None
Autoignition Temp. 'F) Nong
Extinguishing Agents. None

Special Fire Procedures .. In case of fire near a perchlioroethylene tank, cool the tark with water. Wear
self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshoid (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
11,2 20 to 40 25 50

General—Suspected carcinogen. Prolonged, excessive, or repeated exposures to the product in any form are
hazardous. Can detat the skin and may produce dermatitis from frequent daity contact.

Symptoms—Headache, dizziness, biurred vision, tears, buming of the ayes, irtation of nose and throat.

Short Exposure Tolerance—200 ppm

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

L —121°C ___250°F

REACTIVITY DATA
Stability—Stabie up to 258°F; at this temperature the product decomposes and gives off poisonous fumes.

Compatibility—Material: Compatible with galvanized iron, black iron or steel.

Cargo; Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar rubber gloves, protective clothing. Avoid contact with liquid.

If & spill occurs, call the National Responae Center, 800—424-8802,

Remarks: * Vapor Pressure: 15.8 mmHg at 22°C.
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PETROLATUM

Synonyms— Faraffin jelly; Petrolatum jelly; Petroleurn United Natlons Number...............ccoccoosuenne s —oormibomma
jelly; Vasaling; Yellow patrolatum —_—

CHERIS Cote...orerroercire v cecrresirsirnons PRI
Formuin—Mixture of fiquid or semi-liquid aliphatic
hydrocarbons Bolling Point ..o wzx189°C
Appearance-Odor—Colorless to amber, oily translucent; P
no odor Freezing Point ....................... —2580°C

Specific Gravity—0.82 1o 0.85

Y Pri 20°C (68" H;
Chemical Family—Saturated hydrocarbons R:ﬁr\’lp:'. #mm (‘pilll;.). innti®

Vapor Pressure 46°C (115°F) (pai
Pollution Category—USEPA mo b Vapor Density (Afr = 1.0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ JE » S Solubility in Water

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

General—Moderate fire hazard when exposed to heat or flame.

Flash Point ('F).............cococeeoee. 136

B ble Limits .. Unavailable

Autoignition Temp, (*F) .. Unavailable -

E ishing Agents.... .. Confined area—CQ,, dry chemical. Open area—water spray, foam.

Special Fire Procedores .. .. Water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
Unavailable None Unavailable Unavailable

General—Non-toxic, but possibifty of thermal burns from hot liquid.

Symptoms—~—MNox-toxic

Short Exposure Tolerance—Non-toxic

Exposure Procedures—Liquid on skin—remove contaminated clothing and cool affected areas with cold watar.
Liquid in aye—flood eyes gently with clean sea or fresh water. Continue washing for at least 15 minutes.
Get medical attention.

REACTIVITY DATA
Stability—Stable.

Compatibility —Material: Ususl materials of consiruction are suitable.

Cargo: Group 33 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with hot liquid. Wear goggles or iace shield, protective clothing for hot liquids. Wash away with
water. Secure ignition sources.

If & spill occurs, call the National Response Center, 300-424-5802,

Remarks: Normally transported at elevated temperatures. See 46 CFR 36—Elevated Temperature Cargoes.
T Unassigned
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PHENOL

Synonyms— Benzene, hydroxy-; Carbolic acid; United Nations Number ... molten 22
Hydroxybenzens; Monahydroxybenzene; solid _1871
Cxybenzene; Phenic acid; Phenyl hydroxide;

Phenylic acid
CHRIS Code ..o oo —BHN

Formula—CsH;OH
Boiling Point ...

Appearance-Odor—Colorless-to-pink solid or thick liquid;

sweat, diginfectant-like odor (like Lysal) Freezing Point.............occooe. ——41'C ___ 106°F
Specific Gravity—1.07 .__'c ______F
Vapor Pressure 20°C (68° H, -
Chemical Femily—Phenol R:?:r\’nw :;r:““n :m’? (mm »
Vapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA . C_ IMO __B | Vapor Density (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ... — Q Solubility in Water

at 66°C, complete

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

General--When heated, it emits toxic and iritating fumes. Moderate fire hazard when exposed to heat of flame.

Flash Point (“F) ...

Flammable Limits

Autoignition Temp. {'F}

Extinguishing Agents . CQO,, dry chemical, alcohol foam, water fog

Special Fire Procedures Where there is danger of skin contact, provide full body protection. Full
respiratory protection should be worn by fire parties at all times.

. 185
1710 86%
1318

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppem) PEL/TWA (ppm) TLV/TWA (ppm)
23,3 0.047 5/Skin 5/Skin

General—Causes severe burns. Poisonous by skin absorption. Class B poison.

Symptoms—Headache, weakness, ringing of the ears, and irmegular breathing. Skin contact will cause white,
wrinkled, soft skin at site of contact. Absorption through skin is rapid and can cause death within 30
minuies alter exposure.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove viclim to fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—rernove contaminaled clothing and gently flush affected areas with water for 15 minutes, Get
victim to a hospital or traatment center as s500n as possible. All exposure victims should get medical
attention.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Rubber, aluminum and its alloys, Zin¢ and lead are attacked by phenol.

Cargo: Group 21 of compatibility chant.

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 occurs, call the National Response Center, 800-424-8802.

Remarks: Normally transported at elevated temperatures. See 46 CFR 36—Elevated Tomperature Cargoes.
* Vapor Pressure: 30.6 mmHg at 25°C.
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PHOSPHORIC ACID

Synoenyms— Metaphasphoric acid: Orthophosphoric United Nations Number................cocoorccerinnes 1805
acid; meta-Phasphoric acid; ortho-Phospharic acid,
White phosphoric acid

CHRIS Code ..coovvverrvvrvvscorcessessnnennessssne e PG
Formula—H,PO,
Boiling Polnt .....c..ccocoourernennnn. —130°C < 266°F
Appearance-Odor--Clear, syrupy liquid; practically c ___F
odoriess Freezing Point....... PN —_%c ‘IQQ:
Specific Gravity—1.83 - ____°F
o Vapor Pressure 20°C (68°F) (mnmHg) . —Low
Chemical Family—Inorganic acid Reid Vapor Pressure (pais)......... . _bLow
Vapor Pressure 46°C (115°F) (psin) _Llow
Pollution Category—USEPA __ D MO D Vapor Density (Air = 1,0 . 938
Applicable Bulk Reg. 46 CFR Subchapter ... Q Solubility in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—-Non-flammable. Classified as corrosive liquid.
Flectrical Group—B (based upon possibie hydrogen gas {Hs) generation should a leak or spill occur)

General—Phosphoric acid will not burn. 1t 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 explosive mixture with air. See data
sheet for hydrogen.

Flash Point ('F) ...

Flammabie Limits..

Autoignition Temp. ("F)

Extinguishing Agents. Non-flammable

Special Fire Procedures Keep tank cool with water spray. Since toxic fumes of oxides of phosphorous
are evolved when phosphoﬂc acid is heated to decomposition, fire fighters should be provided with
salf-contained breathing apparatus.

.. Non-flammable
.. Non-flammable —
. Non-flammable

HEALTH HAZARD DATA

Health Huazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,31 None 1 mg/m? 1 mg/m?
General—Causes burns.

Symptoms—Irritation of skin in contact with liquid; burning of eyes.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Skin contact—remove contaminated clothing and flush atfected areas gently with large
amourits of water. Eye comact—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: Very corrosive k0 ordinary ferrous metals and alloys particulary at temperatures above
180°F.

Cargo: Group 1 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, protective clothing. Have body shield available. Avoid contact with liguid. Secure ignition
sources. Flush spills with large amounts of water or, if possible, cover contaminated surface and spil with
sodium bicarbonate, or a soda ash-slaked lime mixture (50-50). Mix and add water, if necessary to form a shury.
Scoop up shury. Wash site with soda ash solution.

In the event of 3 major spill, call the National Response Center, 800-424-8802.
Remarks: The information provided is for 100% phosphoric acid.
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PHOSPHORUS (White)

Synenyms— White phosphorus; WP; Yellow phosphorus United Nations Number..............cconcomrenrevnes 1381
CHRIS Code......... _PPW
Formuls—P,
Boiling Podat.......coocccnrveenen — 279°C __ B3S°F
Appearance-Odor—Waxy, pale-yellow solid; garfic-like - _C____°F
odor Freezing Point....................... Y T
Specific Gravity—1 .82 _— C

Vapor Pressure 20°C (68°F) (mmHp
Reid Vapor Pressure (pein)...
Vapor Presaure 46°C (115°F) (|
Poliution Category—USEPA ___ X 1TMO A Vapor Density (Ar = 1.0)
Applicable Bulk Reg. 46 CFR Subchapter ... — Q. Solubility in Water

Chemical Family—Phosphorus

FIRE & EXPLOSION HAZARD DATA
Grade—Pyrophoric solid
Electrical 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, Buming releases dense immitating fumes; intense white smoke s formed,

Flask Point (°F)...

Flammable Limits

Autoignition Temp, ("F).

Extinguishing Agents.. EXCLUDE AIR; use water Spray, sand, or earth

Special Fire Procedures . Usa suitable respiratory protection. DO NOT use high-pressure water stream,
as it may spread malten phoaphorus over a wider area. Do not use carbon dioxide extinguisher. Try to
smother in fire with sand. Wear full protective clathing.

. Ignites spontanecusly in air
. lgnites spontaneously in air
. 86

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
NA, 4, 4 Unavailable 0.1 mg/m? 0.1 mg/m?

General—Causes severe burns. Vapor inhalation is very dangerous. Can be absorbed through the skin.

Symptoms—Weakness and unusual sensitivity of eyes to light. Vapor of burning phosphorus is iritating to nose,
throat and lungs. Skin contact causes burng and ulcers.

Short Exposure Tolersnce—LInavailable

Exposure Procedures—Skin contact—immediately plunge infected area into water or get victim under a
flood-type shower and deluge tontacted paris. Large amounts of copper sulfate solution (10-15%) should
be applied. Cantinue this for 3 minutes and then try 1o wash away the phosphorus particles. Gontact a
doctor.

REACTIVITY DATA
Stability—Phosphorus must be shipped covered with water, because on exposurs to air it ignites
spontaneously. Reacts vigorously with oxidizing agents. Incompatible with dry air.

Compatibility—Masterial:

Cargo: Unassigned in compatibility chart. For compatibility assistance, call
G-MTH-1 (202-267-1577}.

e ——————— e
SPILL OR LEAK PROCEDURE

Wear rubber gloves, protective clothing, large face shield. Avoid contact with the spilled material. Covaer with
wet sand. Spray with water to keep sand wet. Scoop into buckets or barrel of water. After standing overnight,
racover and ropackage. Secure ignition sources.

IT 2 spill occury, call the National Response Center, S00—424-8802.

Remarks:
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PHTHALIC ANHYDRIDE

Synonyms— 1,2-Benzenedicarboxylic acid anhydride; United Nations Number..................cccovcneen _2214
1,3-Dioxophalan; 1,3-Isobenzofuandione; PAN; R
Phthalandione; Phthalic acid anhydride

Formula—CeH{CO)RO

Appesvance-Odor—White or coloriess crystals with &
mild odor

Specific Gravity—1.53

Chemical Family—Acid anhydride

Pollution Category—USEPA __ D IMO _C
Applicable Bulk Reg. 46 CFR Subchapler ........ —0

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

General—Molten phthaiic anhydride will burn if ignited and its vapor may form an explosive mixture with air.

. 304
. 1.7 10 10.4%
1083 -
FExtinguishiug Agents.................... Water fog, CO., dry chemical
Special Fire Procedares ................ Water stream may cause frothing. Steam is an effective extinguishing agent

for fighting molten phthalic anhydride firae in tanks.

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppen) PEL/TWA (ppm) TLV/TWA (ppm}
2,31 Unavaable 1 1
General—Local irritant to body tissues, especially moist skin. Vapor irritating to skin, eyes, nose, throat and
uppér respiratory tract. Molten material causes savere burns.

Symprome—Coughing, sneazing, burning sensations in nose and throat, increased mucous secrelion; on contact,
phthalic anhydride is very imitating 1o wet skin.

Shart Exposure Tolersace—25 mg/m? in air produced some signs of mucous membrane iritation with 30 mg/m?
causing definite eye imitation.

Expowure Procedwres—Vapo—remave victim to fresh air; spraying or gargling with water will help relieve nasal
or throa! Iritations; if respiratory distress or violent coughing occurs, administration of oxygen is halptul; call
a physician immediately. Skin contact—wash affected area theroughly with scap and water; remeve
comaminated clothing and faunder bafore reuse. Eye contact—flush eyes thoroughly with water and irrigate
for 15 minutee or more. Call a physician.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material; Compatible with most materials when dry; hawever, when wet, phthalic anhydride
forms a solution of phthalic acid which attacks ordinary iron and mild stesl.

Cargo: Group 11 of compatibility chart.

SPILL OR LEAK PROCEDURE
Waar rubber gloves, face shiald, protective clothing. Body shield and self-contained breathing apparatus
should be available, i possiblo, cover spill with soda ash of sodium bicarbonate. Mix, and add water if
necessary to effect good mixing. Sooop up shury and wash site with soda ash solution. Secure all ignition
BOUICAS.

1f a wpill occurs, call the National Response Center, 500-424-3802.

Remarks: Nomally transported at elevated lemperatures. See 46 CFR 36—Elevated Temperature Cargoes.
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POLYBUTENE

Synonyms— Butene resins; Polybutylene; Polyisobutene; Urltad Natioas Numb i

Palyiscbutylena, plastics, resine & waxes

CHRIS Code _PLB
Formule—G(CHsChy — -
Bolling Polist ..........oo.oooiceereeems -V, High'C ‘F
Appesrance-Odor—Colorlass, odorless, oily liquid —_—C F
Preezing Polnt e ‘F
Specific Gravity—-0.81 to 0.81 at 15°C c .
) Vapor Pressare 20°C (68°F) . Y. Low
Chms Pt T D e A
Vapor Pressure 46°C (115°F) (pala). M Llow
Pollution Category—USEPA- IMO- Vapor Density (Air = 1.0) NP

1l
Applicable Bulk Reg. 46 CFR Subchapter ........ J Solubility tn Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible biquid
Electrical Groap—NA

General—Mild fire hazard when exposed 1o heat or flame.

Flaah Point (‘F}... .. 215 1o 470

Flammable Limits .. Unavgilable

Autoignition Temp, (‘F) . Unavailable

Extinguishing Agents... . GOy, dry chemical or foam

Special Fire Procedures .. .. Water may be Ineftective on fira. Cool exposad tanks with water.

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm}

Unavailable None Not pertinent Mot partinent

General—Non-toxic. Vapor may act as a simple asphyxiant in high concentration.

Symptoms—Non-toxic

Short Exposure Tolerance--Non-toxic

Exposure Procedures—Remove 10 fresh air, apply artificial respiration if needed.

REACTIVITY DATA
Stability—Stable.

Compatibility-—Material: Usual ials of construction are suitable.

Carge: Group 30 of compatibility chart,

e

SPILL OR LEAK PROCEDURE
Wear rubber gloves, tace shield and protective clothing. Secure ignition sources.

If a #pill ocours, call the National Response Center, 900-424-8302.

Remarks: T Unavailable
+ Unasaigned
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POLYMETHYLENE POLYPHENYL ISOCYANATE

Synonyms— PAPI United Nations Number... v —t
CHRIS COBE .......ooooeeee e Bl
Formula—CayH1. 03N,
Bolling Peint ..o, — ~238°C __450°F
Appesrance-Odar—Dark brown liquid; no appreciable c___°F
odor. Freeaing Point.....oooooceeverr. — 3G 'F
Specific Gravity—1.2 S+ B—
Vapor Pressure 20°C (68'F) (mmHp) Y. Low
Chemical Family—|socyanates Reid Vapor Pressure (paia)........... V. Low
Vapor Pressure 46°C (115°F) (pain) N.low
Poltution Category—USEPA _____ IMO __ D Vapor Density (Air = 1.6). .. NP
Applicable Bulk Reg. 46 CFR Subchapter ... — Q Solubility in Water —Hoacts

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—NA

General—Minor to moderate fire risk due to high flash point. Somewhat seli-extinguishing as CO, is given off.

Flash Point CF)...ooooccvinnnnn. 425
Flammable Limits........................ Unavailable -
Autoignition Temp. 'F) o U ilabl

Extinguishing Agents....... ... Confined area—CO.; salf-extinguishing.
Special Fire Procedures .. ... Wear protactive clothing and respiratory pratection. Self-extinguishing. Reacts
with water to evolve CO: and form solid polymer.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 0.4 Unavailable 0.0t
Generul—Will discolor skin 1o brown colgr, reacting slowly and painlessly i 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
were vbserved on skin contact; eye distress was temporary, LDy, was 10,000 mg/kg.

Expoanre Procedures—Remave victim to fresh air; administer oxygen if breathing is labored. Flush skin with
water after removing contaminated clothing. Wash aye with water for at least 15 minutes. Ingestion—induce
vomiting 3 times, follow with quart of milk and a mild cathartic. Get medical halp.

REACTIVITY DATA
Stability—Stable. Heat, water, and acids will react 1o evolve CO..

Compatibility—Material: Not corrosive to mild steel, however, aluminum cannot be used.

Cargo: Group 12 of compatibility chart.

e
SPILL OR LEAK PROCEDURE

Cover spill with water spray. Cleanup. Secure all ignition sources. Wear protective clothing and possibly
respiratory protection.

11 » spill occurs, call the National Response Center, 800-424-8802.

Remarks: Storing under a dry inert atmosphera at slight positive pressure fo eliminate traces of moisture
contamination is imperative.
1 Unavaitable
1 Unassigneg
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PROPANE

Synonyms— Dimethylmethane; Propyt hydride United Nations Number............oocoooovv e 1978

Formula—CyHg

Appearance-Odor—Colorless gas or liquid; natural-gas —_—
odor Freezing Point.................cv.. =187
Specific Gravity—0.53 (liquid)

Vi Presaure 20°C (68°F) (mmHg).
Chemical Family—Saturated hydrocarbon R:I’:'leor l,rerre-nre ((nlnl v

Vapor Pressure 46°C (115°F) (pain)
Poll Category—USEPA IMO 088 Vapor Density (Air =
Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubility ln Water

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Gas (LFG)
Electrical Group—D

General—Unless the flow of gas can be stopped, extinguishing a propane fire will permit the accumuiation of an
oxplosive concentration of vapor, and subsequent explosion or reflash,

Flash Point (*F).... less than —64
Flammable Limits. 2210 9.5%
Autoignition Temp. F) .. 842

Extinguishing Agents...
Special Fire Procedures .

Stop flow of gas;, COy, dry chemical, water fog
Tanks exposed 10 fire should be kept cool with a continuous spray of water,

HEALTH HAZARD DATA
Health Hazard Ratings (dor Threshold {ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 5,000 to 20,000 1000 Unavailable
General—Liquid causes frostbite gn skin contact. Cold vapor causes skin damage. Inhatation can lead to
asphyxation

Symptoma—Haarjar.he, dizannas, drowsiness, Contact with the hiquid will cause frostbite.

Short Expowure Tolerance—A vaprr concentration of 10,000 ppm for brief pericds has been reported as
Broduring ne o ginptarms

Exponure Frocedures—Farnnve wictim to fresh ar. Give anificial respiration H breathing stops. Get medical
attention [§ heuaird han agaierd ante the skin, points of contact may be Irostbilten; handle gently and protect
from mechaniezl damage [0 NOT RUB. Get medical attention. "NOTE: Exposure 10 potentially dangerous
vapor Loncentrahens arn oreur betora the product can be detectad by smoll.

REACTIVITY DATA
Stability—Stable

Compatibility— Material: Usual matonals o1 construchon ard suilable.

Cargo: Group 31 of compatibility chart.

R
SPILL OR LEAK PROCEDURE

V\{ear rubber gloves, face shield, protective clothing. Have ali-purpose canister mask available. Secure all
possible sources of ignition and call the lira depanment. The spilled liquid will boil away rapidly, leaving no
residue.

If & apill oecurs, call the National Response Center, 500-424-8802,

Remarks:
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isa-PROPANOLAMINE

Synonyms— t-Amino-2-propanol; 2-Hydroxypropylamine; United Natlons Number..............cocovuniemmin 1
Isopropanolamine; MIPA; Monoisopropanolamine

Formuta—CH CHOHCH;NH,

Appearance-Odor—Colorless liquid; shight ammoniacal
odor

Specific Gravity—0.96

Chemical Family—Amine

Pollution Category—USEPA- ™Mo C
Applicable Bulk Reg. 46 CFR Swhchapter ........ ¢

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liguid
Electrical Group—D

General—|rritating vapors given off when heated. Moderate fire hazard when exposed to heat or Hame; can
raact with oxidizing materials,

. 165
Flanamable Limits 2.2 to 12% (approximate} —
Autoiguition Temp. ("F). 706 (estimated)

Extinguishing Agents...
Special Fire Procedures .

Dry chemical, water spray, alcohol foam, or carbon dicxide
.. Wear goggles, sel-contained breathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLY/TWA (ppmt)
1,21 Unavailable Unavailable Unavailable

General—Single short exposure to skin may cause considarable iritation. Liquid expected 1o bum eyes.
Inhalation causes very slight respiratory iitation.

Symptoms—Nose and throat iritation,

Short Exposure Tol Unavailable

Exposare Procedures—In case of skin contact, wash well with soap and water. For eye contact, wash with large
amounts of water,

REACTIVITY DATA
Stability—Stable; forms soaps with organic acids.

Compatibility—Material: Will remove paint, swells rubber; recommend type 304 stainlass steel clad tanks.

Cargo: Group B of compatibility chart.

S
SPILL OR LEAK PROCEDURE
Avoid contact with liquid.

If a spill occurs, call the Nationn) Response Center, 8004248802,

Remarks; } Unassigned
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PROPANOLAMINE

Synonyms— 3-Amino-1-propanok, 3-Hydroxypropylamine; United Nations Number.................ccccccerrnn. ——b
3-Propanclamine; 1-Propanol, 3-amino- —_—
CHRIS Code.....ooocconmneremnnnemnccrrerercneernrcmneers — Db
Formula--CyHsNC
Boiling Point ...
Appearance-Odor—Light yellow to colorless liquid; fishy —_—
odor Freezing Point..........o......... —12°C ____ S4°F
Specific Gravity—0.982 —C ___F
Vipor Pressure 20°C (65°F) (mmHg) ......... — &1
Chemical Famfly—Amincalcohol Reld Vapor Presure (pea)..... i

Vapor Pressure 46°C (115°F) (pein).
Follution Category—USEPA IMO .. C __ Vapor Density (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility In Water .........ococccnrenes

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electricat Group—NA

General—Moderate fire hazard when exposed to heat or lame.

. 175

Unavailable

... Linavailable

... Alcohot foam, dry powder, CO;
.. Water may be inetfective on fire,

Flash Point ('F}...
Flammable Limits
Autcigritios Temp, (‘F).
Extinguishing Agents
Special Fire Procedures .

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threskold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
1, 1,1 Unavailable Unavailable Unavailable

Genersl—Moderately iritating to skin and eyes.

Symptoms.~Irritation of mucous membranes and respiratory tract. Severe exposure results in blisters and burns.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Remove victim to fresh air. Give artificial respiration or oxygan as necessary. Fiush eyes
and skin well with water. Remove contaminated clothing. Wash out mouth with water if ingested.

REACTIVITY DATA
Stability—Stable.

Compatibility~-Material: Copper and copper alloys are readily carroded.

Carge: Group 8 of compatibility chart

e P P
SPILL OR LEAK PROCEDURE

Wear self-contained breathing apparatus and rubber gioves. Absorb material on vermiculite, sweep up, mix
with dry caustic, wrap in paper and burn in an incinarator. Wash spill site.

If a spill occurs, call the National Response Ceater, 8004248802,

Remarks: t Uinavailable
1 Unassigned
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(NOTE: This cargo Is currently not permitted to be shipped In bulk in U.S, waters)

beta-PROPIOLACTONE

Synonyma— Hydracrylic acid, beta-lactone; United Nations Number..............c.cccoooonenreens 3
2-Oxetanone; Propanoiide; bala-Propionolacione [P

CHRIS Code ... FLT

Formula—OCH,CH;CO

Boiling Point ........................ — 199

Appearance-Odor—Colorless liquid; irritating odor ——
Freezing Point........c...coocovers. o =39'C

Specific Gravity—1.15
Vapor Pressure 20°C (68'F) (mmHp).
Chemical Family—Ketones ngip: Vapor Pressure (:il °

Pollution Category—USEPA MO _L
Applicable Bulk Reg, 46 CFR Subchapter .......

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—Not applicable

General—Combustible; containers may explode in fire. Vapors of unburned material are very toxic.
Flash Point ("'F)..

Flammabie Limits..
Awtoignition Tenap.

. 165 (cc)

. LEL=2.9% UEL—unavailable

. Unavailable

. Water, dry chemical, foam, CO;

Wear seli-contained breathing apparatus, full protective clothing, rubber
gloves to prevent alt oontac*! with liquid. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,3,4 Unavailable 29 CFR 1810.1013 05
General—-Suspected carcinogen. Vapor moderately imitating. Liquid is a fairlly severe skin imitant. Poison. Get
medical attention after all exposures to this compound.

Sy Inhalation—invitation of nose, throat and respiratory tract. Liquid causes eye irtation and tears. Skin
contact rasults in irntation and blistering. Ingestion—mouth and stomach burns.

Short Exposure Tolerance—Unavailable

E Proced: Inhalatk move victim to fresh air. Give arificial respiration or oxygen as necessary.
Eyes—flush with water for 15 minutes. Skin—flush with water. Fluid from blisters will cause additional
blisters. Ingastion—give large amounts of water, induce vomiting.

REACTIVITY DATA
Stabitity—Stable but at elevated temperatures can polymerize.

Compatibility—Material:

Cargo: Group 18 of compatibility chart.

SPILYL OR LEAK PROCEDURE

Wear full protective clothing. Avoid any contact whatsoever. Wear sell-contained breathing apparatus and
rubber gloves. Disperse and flush large spills.

If & spill occurs, call the Nationa) Response Center, 8004248807,

Remarks: * Bulk shipment not permitted.
1 Unavailable
F Unassigned
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PROPIONALDEHYDE

Synonyms— Mathyl acetaldshyds; Propanal; Propionic United Nations Number...................cccoeceern. 1275
aldehyde; Propyl aldehyde; Propylic aldetyda -

CHRIS Code ........coooovvcrvrmreenerrnnnnns o, —PAD

Formula—C:H,CHO
Boiling Poist............co...on....

Appearaace-Odor—Colorless liquid with suffocating and -
fruity ador Freezing Poln........................ ~78'C
Specifie Gravity—0.60

Vapor Pressure 20°C (68°F) (mmHg)
Chemical Family—Aldehyde Reld Vapor Pressure (pais).............

Vapor Pressare 46°C (115'F) (psia)
Pollution Category—USEPA Mo _ R Vapor Dengity (Alr = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ........ 0 Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flarmable tiquid
Electricsl Group—C

General—Extrome fire hazard due to low flash point, Flashback along vapor trail may occur, Yapor may explode
if ignited in an enclosad area. Reacts vigorously with oxidizers.

. 15to 18

2910 17%

... 405

. . Garbon dioxide, dry chemical and alcohot foam,

Special Fire Procedures ............... Keop tanks cool with water spray. Provide fira fighters with self-contained
breathing apparalus and protective clothing. Fire may be difficult to control due to easa with which vapor is
re-ignited. Water may be ineffective on firs.

HEALTH HAZARD DATA
Hesith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,1, 2 1 Unavailable Unavailable

General—Liquid irritating to skin and causes eye injury. Vapor inhatation dangerous.

Symptoms—Dizziness, drowsinass.

Short Exposure Tolerance—8,000 ppm

Exposure Procedures—Skin contact should be thoroughly washed off with soap and water. In case of liquid
contact of the ayes, flush eyes with water for at least 15 minutes then obtain medical treatment.

REACTIVITY DATA
Stabllity—Highly reactive. Normally stored under nitrogen blanket. Reacts vigorously with exidizers.

Compatibility —Material: Either stainless stoal or aluminum are suitable matsrials. Tanks may be coated with
phenclic resin,

Cargo: Group 18 of compatibility chart.

SPILL OR LEAK PROCEDURE

- Waar rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure
ignition sources. If possible, cover with sodium bisuifite (NaHSO;). Add small amount of water and mix. Scoop
up. Wash site with soap solution.

If » spill occurs, call the Nationsl Response Center, 800-424-8802.

250



PROPIONIC ACID

Synonyms— Ethane carboxylic acid; Ethylormic acid; United Natiouns Number..............co...cccoemnnns 1848
Mathacetonic acid; Methylacetic acid; Propanoic -
acid

CHRIS Cote ...oooooovovverreen e csrcesss _PNA

Formula—CH,CH, COOH -

Boiling Polnt ..............oovconeee ——1a1C _ 286'F
Appearance-Odor—Clear, colorless liquid; pungent odor —_C _____F

Freezing Point............ooo...... _=21"C ___—§@F
Specific Gravity—0.995 ‘€ ____'F

Vi Preasure 20°C (68°F) (mmHg). -
Chemical Family—Organic acid R:I.dm;'lpor mm g F)

Vapor Pressure 46°C (115°F)
Follution Category—USEPA __ D 1MO __D Vapor Density (Alr = 1,0

Applicable Bulk Reg. 45 CFR Subchapter ........ — Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Group—0D

General—Ignited by heat and open flame.

Flash Point (°F). . 140
Flammable Limity.. . 2910 148%
Autoiguition Temp. ("F) . B55
Extinguishing Agents. . Aleohol foam, water spray, CO., dry chemical
Special Fire Procedures Provide fire fighters with goggles, salf-contained breathing apparatus and
protective clothing.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppo) PEL/TWA (ppm) TLV/TWA (ppan)
2,32 Unavailable 10 10

General—Vapor extremely irritating, Liquid causes severe burns,

Symptoms—Causes bums on the skin, particulary mucous membranes (mouth, nosa) and eyas.

Short Exposure Tolerance—Linavailable,

Exposare Procedures—Vapor—remove victim lo fresh air; if breathing stops, apply artificial respiration. Skin or
eye contact—remgve contaminated clothing and gently flush affected areas with water for 15 minutes. Get
maedical attention,

REACTIVITY DATA
Stabllity—Stable. When heated, emits actid furnes.

Compatibility—Material: Comosive.

Cargo: Group 4 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing. Body shiskd and seli-contzined breathing apparatus
should be avallable. Avoid contect with liquid. Sacure ignition scurces. i 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.

Tt & spill oceurs, call the Natiooal Response Center, 500-424-8802,
Remarks: I
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PROPIONIC ANHYDRIDE

Synonyms— Mathylacetic anhydride; Propanoic acid Unlted Nations Number...............cooorereonc.n. 2496
anhydride; Propanoic anhydride; Propionyl oxide —_—

Formula—(CH,CH,CO}.0
Appearance-Odor—Colorless liquid; pungent odor

Bolling Point.........c..cooooevnenn. — 188°C

Freezing Point. ......

Specific Gravity—1.01

Vapor Pressure 20°C (68'F) (mmHp)

Chemicat Famity—Organic acid Reld Vapor Pressure

VYapor Pressure 46°C (115°F) (psia}..
Pollution Category—USEPA-.. D  1™MO.__ 0 Vapor Deasity (Air = 1.0).....
Applicable Bulk Reg. 46 CFR Subchapter ........ 0 Solubllity in Water

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

General—Moderate fire hazard whan exposed to heat or ftame; more of a health hazard than a fire or stability
hazard.

165
14810 11.9%
600

Flash Point (°'F)..

Flammable Limits...

Autoignition Temp, ("F).

Extinguishing Agents.. Carbon dioxide ot dty chermical

Special Fire Procedures . DO NOT USE WATER as extinguishing media; propionic anhydride reacts
slowty with water to form proplonnc acid-—raaction rate increases with temperature.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
3,21 Unavailable Unavailable Unavailable

General—Vapors imitating when inhaled. Liquid irritating to skin on contact. May produce sansitization effects.

Symptoms—Respiratery irritation, skin irmitation.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove victime to fresh air; apply artificial respiration if breathing stops. Skin of
aye contact—remove contaminated clothing and gently fiush atfected areas with water. Get medical
attention if discomfort persists.

REACTIVITY DATA
Stability —Decomposes on contact with water. Can react with oxidizing materials.

Compatibility—Material: Noncorrosive to aluminum or stainless steel,

Cargo: Group 11 of compatibility chart.

SPILL OR LEAK PROCEDURE
Have self-contained breathing apparatus available. Avoid contact with liquid. Secure ignition sources,

1f & spiil occurs, call the National Respomse Center, 800-424-8802,

Remarks: * Reacts with water to form propionic acid.
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PROPIONITRILE

Synonyma— Cyanosethane; Ether cyanatus; Ethyl
cyanide; Hydrocyanic ether; Propanenitrile;
Propionic nitrite

Formula«=CyHsN

Appearance-Odor—Brown liquid; pungent odor
Specific Grarity—0.78

Chemical Family--Nitriles

MO __C
-0

Pollution Category—USEPA
Applicable Bulk Reg. 46 CFR Subchapter ........

United Nations Namber...................coooocssuirne _2404
CHRIS Code.............cortrmicmemticrmneniosimesasisnes _PCN
Bofling Polnt ............cccoouore.. _ng _EZE
Freezing Point........................ _—_ng _—I;iﬂ::
Vapor Presswre 20°C (68°F) (mmHp) ......... 38

Reld Vapor Pressure {pais)

Vapor Pressure 46°C (115°F)
Vapor Density (Air = 10)
Solubility iIn Water

FIRE & EXPLOSION HAZARD DATA

Grade—C: Flammable liquid
Electrical Group—0

General—Produces toxic gases of hydrogen cyanide, nitrogen oxides, and carbon monoxide when heated or

naar open flama.

Flash Poict ('F) . 54
Flammable Limits.. . 3110 140%
. Unavailable

Antoignition Temp. ('F)

Agents...
Special Fire Procedures ...
full protactive clothing i

.ing boots.

Alcohol foam, dry chemical, CO,
Cool expossd tanks with water. Wear seli-contained breathing apparatus and

HEALTH HAZARD DATA

Health Hazard Ratings
3,23

Qdor Threshold (ppm)
Unavailable

General—May be fatal f absorbed through skin. Liquid causes bums.

¥ Dizziness,
swallowed or absorbed through skin.

Short Exposure Tolerance—LDyo for rats in a 4 hour period was less than 1.6 gm/|.

Exposure Procedures-~Antidote is amyl nilrite. Always have a cyanide kit at hand. Remove to fresh air.

rapid pulgs, respiratory disiress, cyanosis, coma. May be fatal if inhaled,

Administer artificial respiration or oxygen as necessary.

Ses Medical Kit information, Appendix B

PEL/TWA (ppm)
Unavailable

TLV/TWA (ppm)
Unavailable

REACTIVITY DATA
Stability—Stable. Incompatible with strong acids and alkalies.

Compatibility—Material:

Carga: Group 37 of compatibility chart.

SPILL OR LEAK PROCEDURE

Keep people away. Secure sources of Ignition. Shut off ieak if without risk. Stay upwind. Wear self-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 spill oceury, call the National Respouse Centler, 500-424-8802.

Remarks:
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iso-PROPYL ACETATE

Synonyms— Acelic acid, isopropyl ester; Isopropyl United Nations Number.............c.oonir.. 1820
acetate; Isopropyl ester of acetic acid; 2-Propyl
acetate; sec-Propy! acetate

CHRIS Code ... — MG
Formuls—CH;COOCH(CH,).

Boiling Point...........cocooevn. — 90°C ____184°F
Appearsnce-Odor—Colorless liquid; pleasam, fruity odor _ 'cC _____°F

Freezing Point...................... — =73'C _____9@'F
Specific Grarity—0.88 - ____°F

Vapor Pressuce 20°C (68°F) (mmHg) ..........

Chemical Family—Ester Reid Vapor Pressure (psia).

Vapor Pressure 46°C (115°F) (pais)..
Pollution Category—USEPA . IMO .. Il Vapor Denaity (Air = 1.0)..
Applicable Bulk Reg. 4 CFR Subchapter...... . [ Solubllity Iz Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General-—Dangercus. Keap away from heat and open flame. Flashback along vapor trail may occur. Vapor may
explode if ignided in an enclosed area.

Flash Point 'F).....

Flammable Limits

Auteignition Temp. ("F)

Extinguishing Agents. COq, dry chemical, alcohol foam, water fog

Special Fire Procedures Use of dry chemical whera it can get into a tank of isopropyl acetate is not
recommended. Fires |nva|vmg spills outside of tanks can be extinguished with dry chemical.

. 60
18tc 7.8%
860

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
11,2 100 250 250

General--Vapors harmtul.

Symptoms—Dizziness and drowsiness.

Short Exposure Tolerance~-Unavailabla

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
Stability—Hydrolyzes {reacts with water) on slanding to form acetic acid and isopropyl alcohol. The presence of
bases (alkalis) speeds up the reaction. Reacts vigorously with oxidizing agents.

Compatibility—Masterial: Softens or dissolves many plastics.

Carga: 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.

I a spill occurs, call the National Response Center, S00-424-8802
Remarks: * Vapor Pressure: 49 mmHg at 17°C.
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n-PROPYL ACETATE

Synonyms— Acetic acid, n-propyl ester; Propylacetate Unjted Nations Number.........

CHRIS Code ..ovoovoovvoers oo v ernres e _BAT
Formula-—CH,COOC,H;

Bolling Polnt...........coororoereee.. —102°C

Appearance-Odor—Colorlass liquid; pleasant, fruity odor

Freezing Point. ...... ~92'C

Specific Gravity—0.87

V: Pressure 20°C (68°F) (mmH;
Chemical Family—Ester n:;p:rv.pr P::-ure (umuf ........ °

Vapor Pressure 46°C (115°F) (psia;
Pollution Category—USEPA ™Mo D Vapor Density (Air = LB}
Applicable Bulk Reg. 46 CFR Subchapter ......, _Db Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

Gemenal—Dangerous, when exposed to heat or flame.

Flash Polnt ('P) 70

F1 bl 1.71080%

Autoigaition Temp, °F) ......... B42

Extinguishing Agents.... «... COq, dry chemical, alcohol foam, water fog

Specia) Fire Procedures ............... Use of 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 HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
1,12 Unavailable 200 200

General—Liquid causes slight iritation on contact. Vapor inhalation results in imitation of mucous membranes
with moderate systemic effect.

Symptoms—Sleapiness, fatigue, and retarded respiration rate.

Short Exposure Tolerance—Lnavailable

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
&ye contact—remove contaminated clothing and gently flush affected areas with water 1or 15 minutes. Get
medical advice or attention.

REACTIVITY DATA
Stabllity—Hydrolyzes (reacts with water) on standing to form acetic acid and n-propyl aicohol. The presence of
bases {alkalis) speeds up the reaction. Reacts vigorously with oxidizing agents.

Compatibility—Material: Softens or dissolves many plastics,

Carge: Group 34 of compatibility chart.

————
SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective ‘clothing. Have l-purpose canister mask svailable. Avoid contact
with liquid. Secwre ignition scurces. Small spills may be washed away with water,

If & wpill oceurs, cal) the Nationa) Respouse Centar, S00-424-8502,
Remarks: * Vapor Pressure: 30 mmHg at 28.8°C.
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Iso-PROPYL ALCOHOL

Synonyms— Alcohol C-3; Dimethyl carbinol; IPA; United Nations Number.............................. 1218
Isaopropanot; lsopropyl alcohol; Petrohol;
2-Propanol; sec-Propyl alcohol; Rubbing alcohol

Formula—(CH,).CHOH
Bolling Point .........co.coocevennees
Appearance-Odor—Colofless liquid; sharp, somewhat
unpleasant odor Freezing Point.
Specific Gravity--0.79

¥apor Pressure 20°C (68°F) (mmHpg).

Chemical Family—Alcohol Reid Vapor Pressure (pain,
Vapor Pressure 46°C (115"

Pollution Category—USEPA 1.5 T IO || Vapor Demsity {(Air = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ el Solubility in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Dangerous. Keap away from heat and open flame. Flashback along vapor trail may occur. Yapor may
aexplode if ignited in an enclosed area.

Flash Foint ('F)
Flammable Limits ... . 20 to 120%
Autoignition Temp, (‘F) . 750

Extinguishing Agents.....
Special Fire Procedures

. COs, dry chemical, alcohol foam, water fog
Cool tank with water spray. Water may be ineHective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,0 2 200 400 400
General—Acts as a loce! imitant and in high concentrations as & narcotic. Prolonged or repeated skin contact
may cause defatting of the skin and may produce dermatitis from daily contact. Severely imitating to the
eyes and may cause eye injury if not removed promptly.
Symptoms-—Dhzziness and sleepiness; eyes, nose, and throat irmitation.

Short Exposure Tolerance—400 ppm for 30 minutes.

Exposure Procedures—Vapor—remove victim 1o fresh air. Apply artificial respiration it needed. Eye
contact—wash eyes gently for 15 minutes with fresh water. Get medical attention for eye contact.

REACTIVITY DATA
Stabllity—Stable.

Compatibility—Materiak: Aluminum, espacially at elevated temperaturas is unsuitable,

Cargo: Group 20 of compatibility chart. See also Appandix |—Exceptions 1o the Chart.

SPILL OR LEAK PROCEDURE

Wear rubbar gloves, face shield, protective clothing. Have all-purpose canister mask avallabie. Avoid contact
with liquid. Secure ignition sources.

If & apill occurs, call the National Response Center, B00—424-8802.

Remarks:
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n-PROPYL ALCOHOL

Synonyms— Alcohol C-3; Ethyi carbinol; Propanol; United Nations Number................cccc.ccoornns 1274
1-Propanal; n-Propanol, Propyl alcohot, Propyl ———
alcohol normal; Propylic alcohol

Formula—C;H;0H

Boiling Point..............
Appearance-Odor—Colorless liquid; aicohol-like odor
Freezing Point.......................
Specific Gravity—0.80
v Presaure 20°C (68" Hp ... o *
Chemical Family—Alcohol R:r:r\"apor ?euun :lll‘l.l?(-- » . 087
Vapor Presaure 46'C (115'F) (pain} .
Pollution Category—USEPA- Mo-__H Yapor Density (Air = 1,0)..
Applicable Bulk Reg. 46 CFR Subchapter ........ R Solubllity fn Water

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

General—Dangerous, when exposed to heat or flame.
. 85

.. COa, dry chemical, alcohol foam, water fog
. Waler may be ineffective on fire. Cool exposed tanks with water,

HEALTH HAZARD DATA
Health Hazard Ratings Qdor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
t.02 Unavailable 200 200/skin

General—Vapor inhalation causes slight irritation of mucous membranes with moderate narcotic effect resulting
in dizziness, drowsineas.

Symptoms—Salivation, retching, vomiting.

Short Exposure Tolerance-—400 ppm to 30 minutes.

Exposure Procedures—Vapor—remove victim to fresh air. Apply artificial respiration if needed. Eye
contact—wash eyes gently for 15 minutes with water.

REACTIVITY DATA
Stability--Stable.

Compatibility—Materisl; Usual materials of construction are suitable,

Cargo: Group 20 of compatibility chart, See also Appendix |—Exceptions to tha 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 & spill occurs, call the National Response Center, S00-424-8802,

Remarks: * Vapor Pressure: 10 mmHg at 14.7°C.
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1s0-PROPYLAMINE

Synonyms— 2-Aminopropane; lsopropylamine; Undted Nations Number...........rooue.rvorrioroones 1221
Monolisopropylamine; 2-Propanamine -

CHRIS Cotle .......oooorvereree e ceecarsnreasssaee seeneee o [d
Formula—(CHshCHNH, -

Boiling Point................c.ccrnen. —..32C ____WF
Appearance-Odor—Colorless liquid; pungent, invitating, 'c 'F

typical amine odor Freezing Polnt........................ —95°C __—13¢°F
Specific Gravity--0.69 ‘c _____°F
. ¥apor Pressure 20°C (68°F) (mmHp) . *

Chemical Family—Amine Reip:erpor Pressare (pota). ...........

Vapor Pressure 46°C (115°F) (pain)
Pollution Category—USEPA MO C Vapor Denslty (Alr = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ - Solubllity in Water ...

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Gromp—D

General—Toxic oxides of nitrogen may form in fire. Readily forms explosive mixtures with ak. Fires aro difficutt
to control because of the ease of re-ignition of the vapor.

756

.. Water spray is particularly effective, CO,

.. Considerable caution is indicated in approaching iso-propylamine fires and
particularty in eatlingulahment as an explosive mixdure may exist immadiately following extinguishment and is
readily re-ignited. Self-contained breathing equipment with full face piece is required.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,24 Unavailabla 5 5
General—isopropylamine liquid and vapor are irritating to the skin, producing typical alkali burng, Vapors will
irritate eyes and jungs.

Symptoms—VYapor—nose, throat, and lung irritation; severe eye irritation or burns,

Short E e Tol 1) v

Exposure Procedures—Skin contact—remove all contaminated clothing, flood affected areas with large quantities
of water, wash all atfected skin thoroughly; if any evidence of skin burning is noted, a physiclan 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.

REACTIVITY DATA
Stability--Unstable—highly fiammable, readily ignited by static sparks of relatively low enargy.

Compatibility—Materiak: Can be handled safely in steel equipmant; severely cormodes aluminum, copper, and
copper-based alloys (except Monel).

Cargo: Group 7 of compatibillty chart.

e EEEEEEEEEEEEEEE——,——
SPILL OR LEAK PROCEDURE

Wear butyl rubber gloves, all-purpose canister respirator, and protective clothing. Secure ignition sources. If
possibie, cover spill with sodium bisuliate. Spray with water and wash up with large excess of water.

If & spill occurs, call the National Response Center, 5004248802,
Remarks: * Vapor Pressure: 500 mmHg at 22°C.
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PROPYLAMINE

Synouyms— 1-Aminopropane; Monopropylamine; United Natlong Nutsber........ccovveierrrsiens 277
1-Prop ine; n-Propylaming; mono-n-Propylamine -
CHRIS Code ...........oovvcirirnicsrreeisisines —PRA__
Formula—CH,(CH;),NH;
Bailing Point 4§'C 120°F
Appearance-Odor—Coloress liquid with a pungent C _____°F
ammoniacal odor when concentration is high Freezing Point —.—82'C _—116'F
Specific Gravity—0.72 ) —_—C _____'F

¥apor Pressure 20°C (68°F) (mmHp) ..

Chemical Family—Arnine Reid Vapor Pressure (pais) .

Vapor Pressure 46°C (115°F) (pais). N [ %
Pollution Category—USEFA D ™Mo __C Vapor Density (Air = 1L.0) .
Applicable Bulk Reg. 46 CFR Subchapter ....... 0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—B: Flammable liquid
Electrical Group—D

General—Cuite flammable, Emits toxic and imitating vapors when heated. Vapor is heavier than air and mey
travel to a source of ignition and flash back.

Flash Point ('F) ... —35
Fiammable Limits....... e 2010 10.4%
Astolgnition Temp. (‘F) 804

: Carbon dioxide, dry chemical or alcohol foam.
Water may be ingffective on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppaa)
3,30 Unavailable 5* 5

Gemeral—A severe eye, skin and respiratory iritant. Highly toxic when ingested or inhaled.

Symptoms—Savers iitation of skin, eyes and respiratory tract.

Short Expesure Tolerapce—LInavailable

Exposure Procedures—Skin—wash with soap and water, then flush area with water. Eyes—flush with copious
amounts of water. Yapor—remove victim to fresh air. Administer artificial respiration it necessary. In all
cases call a doctor.

REACTIVITY DATA
Seability—Stable.

Compatibility.—~Materizl: Glass and stainless stesl.

Cargo: Group 7 of compatibility chart,

SPILL OR LEAK PROCEDURE

bigutfate and spray with water, Then ciean up.

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

Wear full skin protection and self-contained bresthing apparatus. Secure ignition sources. Add sodium

Remarks: * PEL and TLV based upon isc-Propylaming.
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PROPYLENE

Synonyms— Mathylethene, Methylethylene; Propena United Nations Number.

CHRIS Code.................. [RUTORNURN - = §

Formuls—CH,CH = CH,
Boiling Point ..............ccc..c.c..
Appearance-Odor—Colorless gas, liquid under pressure;
characteristic olefin (gassy) odor Freezing Point
Spocific Gravity—0.52 at 20°C

Vapor Pressure 20°C (68°'F) (mmHg) .

Chemical Family—Olefin Reid Vapor Pressure (psin)...
Vapor Presaure 46°C (115°F) (psin).
Pollution Category—USEPA . IMO __g88 Vapor Density (Air = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ I« N o 1Y Solubility in Water..............

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammabie Gas (LFG)
Electrical Group—D

General-—-As with all gas fires, the oniy effective method of extinguishing is to shut off the fuel supply.
Otherwise a more dangerous situation, the formation of an explosive mixture can resuilt.

. —182
. 2010 11.0%
Awstoiguition Temp, CF) .. 927
Extinguishing Agents.. . Stop flow of gas; water fog

Special Fire Procedusres . . Tanks exposed to fire should be kept cool with a water spray.

HEALTH HAZARD DATA
Health Hazard Ratingy Odor Threshold (pom) PEL/TWA (ppm) TLV/TWA (ppm)
0,01 Unavailable Unavailable Unavailable
General—Simple asphyxiant. Absence of adeguate warning indications such as strong odor or pronounced
irnitation of mucous membranes of eyes and nose introduces possibility of exposure to hezardous
concentrations. Contact with the liquid may cause frosthite.
Symptoms—Dizziness, sleepinass

Short Exposure Tolerance—Mixture of €.4% propylene and 26% oxygen inhaled for 2 1/4 minutes produces mild
intoxication, drowsiness, tingling of the skin, and inability to concentrate.

Exposure Procedures—Remove victim to fresh air. Apply artificial respiration if breathing stops. Contact with
liquid may cause frostbite. If the liquid has spilled onto the skin, points of contact may be froatbitten; handle
gently and protect from mechanical damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA
Stabllity—Stable at ordinary temperatures.

Compatibility—Material: Usual matarials of construction may be used.

Cargo: 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 doas
not catch fire, it wilk soon boil off,

If & spitl occurs, call the National Respoase Centey, 800—124-8802,
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PROPYLENE OXIDE

Synonyms— 1,2-Epoxypropana; Methyloxirane; Propene United Nations Number.............oooooorerronneins _i280
oxide _
CHRIS €@ ......ooonreevrnecrrenecss enesseresrsones _POX
Formula—CH,OCHCH;
Bolling Point ..........ccoooocerreneen. R
Appearance-Odor—Coloriess liquid; ether-like odor PR
Freezing Point................cconce —=112C
Specific Gravity—0.86 [
Vi Preasure 20°C {(68°F) (mmH|
Chemical Family—Alkalene oxide Retd Vapor Promsurs (pela).ooo, v

Vapor Pressure 46°C (115°F) (
Pollution Category—USEPA-— B IMO-___D___ Vapor Density (Air = 1.0).........
Applicable Bulk Reg. 46 CFR Subchapter ........ —9 Solubility in Water .

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—B

General—An extrerely raeactive, flammable liguid with a wide explosive range. ignited by heat, sparks or open
flame. Flashback along vapor trail may occuwr. Fire or contamination may cause violent rupture of tank.

Plash Point (‘F)... . —35

1.8 1o 38.5%

869

.. Stop flow ot gas: large volumes of water, COs, alcohol foam.

If a fire breaks out near a propylene oxide tank, keep tank cool with a water

spray. Explosion hazard requires approaching & burning tank with caution.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (gpma) TLY/TWA (ppm)
3,22 200" 20 20
Generai—Suspected carcinogen. Vapor harmful. Liquid causes eye bums. Liguid or water solutions absorbed
into clothing, particularly shoes, cause delayed skin burns.

Symptoms—Nausea, vomiting and imitation to oyes and respiratory passages.

Short Exposure Tolerance—2000 ppm for 4 hours.

Exposure Procedures—Vapor—remove victim to frash 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 groater than the TLV. Exposure to potentially dangerous vaper concentration can
oceur bafore product can be detected by smell,

REACTIVITY DATA
Stability—Polymerizes violently with catalysis such as acids, bases, and certain saits. Reacts violently with
chiering and with ammonia.

Compatibility—Materiak: Avoid copper and other acetyliide-forming metals.

Cargo: Group 16 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear rubber gloves, large heavy face shield, (if in doubl, use body shield also), self-contained breathing
apparatus. Avoid contact with liquid. Secure ignition sources. Do not flush spill into confined spaces where
flammable vapors can accumusiate.
If a wpill occurs, call the National Response Center, 500-424-8802,
Remarks: Must be shipped with inert pad.
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iso-PROPYL ETHER

Synonyms— Diisopropyl ether; Diisopropyl oxide;
2-lsopropoxypropane; Isopropyl ether;
2,2'Oxyhis[propane]

Formula—{CHs, CHOCH{CHs J»

Appearance-Odor—Colorless, volatile liquid with an
ethereal odor

Specific Gravity—0.72

Chemical Family—Ether

United Nations Number.

CHRIS Code... . —1PE__

— &8°C __ 154°F
—_ T ____*F
—B8'C ___126'F

s o

Boiling Point ...............oo e

Freezing Pofnt.......................

Vagor Pressure 26°C (68°F) (mmHp)

Reld Vapor Pressure (psin)..........

Vapor Pressure 46°C (118'F) (psia)
Vapor Denslty (Air = 1.0)
Solubility in Water

Pollution Category—USEPA MO D
Applicable Bulk Reg. 46 CFR Subchapter ........ -9

FIRE & EXPLOSION HAZARD DATA
Grade—C; Flammable fiquid
Electrical Group—0

General—Highly flammatle, dangerous fire risk. Savers explosion risk when exposed 1o heat or flame.
Flashback along vapor trail may occur. Vapor may explode if ignited in an enclosed area.

Flash Point ('F) ... —18 (¢cc)
Flammable Limits. 1410 21%
Autotgnition Temp. ('F) .. 830

Carbon dioxide, alcohol foam, water fog, dry chemical
Cool tanks with water spray. Keep sumoundings cool to reduce the amounts
6 danger of raignition is high.

Extinguishing Agents...
Special Fire Procedores ..
of vapors produced.

HEALTH HAZARD DATA
Heaith Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
1,11 Unavailable 500 250
General—Toxic by ingestion and inhalation. Strong irrdant. Profongad or repeated skin contact may cause
dermatitis.

Symptoms—Lnavailable

Short Exposure Tolerance—Animal tasts showed BO00 ppm for 4 hours resulted in a 0% death rate, a trace of
eye injury, and na skin irritation.

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

REACTIVITY DATA

Stability—In presence of air, may form peroxide which will explode it heated, or on impact.

Compatibility—Materials; Steel is not affected.

Cargo: Group 41 of compalibility chart.

SPILL OR LEAK PROCEDURE

Woar rubber gloves, large heavy face shield (body shield if necessary). Have self-contained breathing
apparatus available. Avoid contact with liquid. Secure ignition sources. Netity police, harbor master, and fire
dapariment. Ether will float downstraam: or spread out and create severs fre hazard.

If n spill occwry, call the National Response Center, 300—424-8802,

Remarks:
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PYRIDINE

Synonyms— Azabenzene, Azine United Nations Number..............cccruernr o, — 1082
CHRIS Code .....oooocoovevrrvcovrerrnecnvcnnc v LR
Formula—HCN(CH), -
Boiling Polnt......cocccoovernerernn. —118°C __ 230°F
Appearance-Odor—Yellow 1o colorless liquid; - _c ____'F
nauseating, unpleasant odor Freezing Point........................ ——.=48°C .. _—44'F
Speciflc Gravity—0.98 —_— ¢ __°F
. Vapor Pressure 20°C (68°F) (mmHp) .......... :
Chemical Family—Amine Reid Vapor Pressore (pain) -

Yapor Pressure 46°C (115°F) (psin)
Pollution Category—USEPA __C . IMO __ D Vapor Demsity {Air = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liguid
Electrical Group—D

General—Highly toxic fumes given off upon decomposition. Fire hazard high, whan exposed to heat or flama.
Explosion hazard severe, in the form of vapor, when exposed to flame or spark. Flashback along vapor trail
may occur. Vapor may explode if ignited in an enclosed area.

68

Flash Point CF}..

Flammable Limits . 1Bto124%

Autoignition Temp. ("F) . 900

Extinguishing Agents. . Alcohol foam, dry chemical, GO,

Special Fire Procedures ................ Keep tanks cool with water spray. Provide fire fighters with salf-contained

breathing apparatus.

HEALTH HAZARD DATA
Heatth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,21 a.021 5 E]
General—Liquid mildly irritating to the skin and can be absorbed through the skin. Vapor inhalation results in
slight irritation of airway with slight anaesthetic effact.

Symptoms—Nausea, headache, insomnia, nervous symptoms, low back or abdominal discomiforn.

Short Exposure Tolerance—Veory disagrecable odor at 30 ppm. Exposure averaging 125 ppm, four hours per day
for one to two weeks give rise t0 sympioms.

Expedure Procedures—Vapor—remove from exposura, use artificial respiration if necessary, and cbtain medical
attention. Skin contact—remove contaminated clothing and wash skin thoroughly with large amounts of
water. Eye contact-—irrigate eyes with water for at Isast 15 minutes.

REACTIVITY DATA
Stability—Stable. Possibility of a dangerous reaction with acid anhydrides.

Compatibility—Material: Copper and its alloys and some synthetic rubbers are unsuitable.

Cargo: Group 9 of compatibility chart.

SPILL OR LEAK PROCEDURE
I_f possible, wear boots, rubber gloves, rubber or plastic coal, and salf-contained breathing apparatus.
Extinguish sources of ignition. If possibie, cover large spills with sand and soda ash mixtwe (90-10). Mix and
shoval into a carboard box.
If a apill occury, call the National Response Center, 300-424-8802.
Remarka: * Vapor Pressure: 20 mmHg at 25°C.
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ROSIN OIL

Synonyms— Codoil; Resin oil; Retinol; Rosinol United Nations Number........................ 1206
CHRIS Code .......oo eonvr v cenneienree seseseenrsr. AN
Formula—Mixture
Bolling Polnt ........coccvevennrerinns 00-400°C  572-750'F
Appearance-Odor—White to brown liquid with a pinetree ‘C F
pitch odor Freezing Point...............ccc. e 3 G "F
Specific Gravity—0.98 to 1.11 t ___'F
Vapor Pressure 20°C (68°F) (mmHg) .......... 004
Chemical Family—Hydrocarbon mixture Res)r\’apor Pressure (pain) v

Vapor Pressure 46°C (115°F) (psia).
Pollution Category—USEPA ™Mo __ B Vapor Density (Air = 1.0)

Applicable Buik Reg. 46 CFR Subchapter ... _D.Q Solubility in Water

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

General—S5light fire hazard when exposed to heat or flame.

. 255 to 380

Unavaitable

648

Dry chemicat, foam or COx

.. Water may be inetfective on fire

Flash Point ('P)..
Flasmable Limits
Autoignition Temp. ('F)
Extinguishing Agents.....
Spetial Fire Procedures ...

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
2,22 Unavailable Unavailable Unavailable

General—Toxicity unavailable

Symptoms—Linavailable

Short Exposure Tolerance—Unavailable

Exposure Procedures—Unavailable

REACTIVITY DATA
Stability—Stable,

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 33 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear rubber gloves, face shisld and protective clothing. Secure ignition sources.

If a spill occury, call the Nationsl Response Center, 300-424--8802.

Remarks: t Unavailable
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SODIUM CHLORATE SOLUTION, 50%

Synonyms— Chiorate of soda; Soda chioric acid, United Nations Namber...............coecn. _2428
sodium salt

Formula—NaCIO,

Appearance-Odor—Yelow Hquid; odoress —_C ___F
Freezing Point................c..... 198G ___ 6§°F
Specitic Gravity—1.5 C 'F
Vapor Pressure 20°C (68'F) (mmHQ) .......... —t
Chemical Family— Reid Yapor Pressure (pain)

Vapor Pressure 46°C (115°F) (psin}..
Pollution Category—USEPA 1.% (o T | Vapor Density (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter........ JR « I Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable. Clagsified as an oxidizer.
Electrical Group—NA

Gemernl—Dacomposes at high temperatures. Acts as an oxidizer. Not flammable but supports combustion.

Flayh Point ('F)

Flammalie Limity ..

Awtoignition Temp. ('F}

Extinguishing Agents.

Special Fire Procedutes ... ... Contact with organic substances, sulfur, sulfides, powdared matals,
phoasphorous or ammonium compounds can causs fire and explosion. Scdium chlorate supplies its own
cxygen for combustion. Use copious amounts of water.

Non-flammable solution

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppmn) PEL/TWA (ppm)} TLV/TWA (ppm)
0,11 Unavailable Unavailable Unavailable

General—Imitating to the skin and eyes. No hazard from vapors. Not absorbed through the skin.

Symptoms—Ingestion resuhts in abdominal pain, nausez, vomiting, and cyanosis.

Short Exposwre Tolerance—LDy, for rats is 1200 mg/kg. Ingestion of 15 1o 30 grams may be fatal.

Exposure Procedures—For ingastion induce vomiting if victim is conscious. Flush skin and eyes with large
amounts of water,

REACTIVITY DATA
Stability—Stable, but product decemposes at 300°F and liberates oxygen.

Compatibllity—Muterial: Stainless stesl or lined steel are preferred; carbon steel and aluminum are suitable for
several years ssrvice.

Carge: Unassigned in compatibility chart. See also Appendix |—Exceptions to the Chart,

SPILL OR LEAK PROCEDURE

Coveralls and rubber bools should be wom. Clothing becomes dangerously flammable when soaked with
chioratas. Use no leather. Dried leather, such as shoes, bocome highly flammable in contact with sodium
chiorate, Secure all sources of ignition. Flush spills or leaks with water. Do not let spill area dry until it has been
determined that there ia no chicrate left in the area.

If & spill occurs, call the Nationsl Response Ceater, 300-424-3802.

Remarks: T Unavailable
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SODIUM DICHROMATE SOLUTION, 70%

Synonyms— Sodium bichromate; Sodium bichromate United Nations Number...............ccoooooov.ccree. mmand
solution
CHRIS Cote..oco..ooovoovovrni s oD
Formala—Na,Cr,0;
Boling Point ..o —114°C ___ 298°F
Appearance-Odor—Clear, red-orange liquid; no odor —_'cC __F

Freezing Point..................... — —38°C ___—36°
Speciflc Gravity—1.68 — -
Vapor Presaure 20°C (68°F} (mmHg)
Reld Vapor Pressure {psis).

Vapor Pressure 46°C (115°F) (psia)
Pollution Category—USEPA ___ A IMO __ G __ Vapor Density (Air = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ....... _ Q Solubflity in Water .......

Chemical Family-—Cxidizer

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable. Classified as an oxidizer.
Electrical Group—NA.

General—Non-flammable, but releases oxygen when heated. May ignite combustitle materials upon contact.

Flash Point "F}...
Flammable Limits
Autoignition Temp, ("F) .
Extinguishing Agents......
Special Fire Procedures .

. Non-flammable
. Non-flammable
- Non-lammable
. Non-flammable
. Non-flammable

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
Unavailable None-~No odor 0.0% mg/m?* as 0.05 mg/m* as
chromium chromium

General—Even small quantiies are highly toxic if ingested or absorbed through the skin. If heated 1o the bolling
point will generate toxic spray. Some allergic responses. May cause lung cancer.

Symptoms—Contact—Extramely irritating 1o eyes and skin. Mist—Damage to mucous membranes, iritation to
respiratory system.

Short Exposure Tolerance—Vary irritating at low concentrations of mist,

Exposure Procedures—Get madical attention. Skin—Flush with soap and water for 15 minutas, remove
contaminated ¢lothing. Eyes—Flush with water for at least 15 minutes. Ingestion—Drink a quart of water,
induce vomitting. If unconscious, do not attempt to give victim liquids or attempt vomiting.

REACTIVITY DATA
Swbility—Generally stable. Oxidizer reacts with reducing agents and many organics and inorganics. May ignite
finely divided combustibles.

Compatibility—Material: Suitable: Mild steel, stainless steel, aluminuym. Unsuitable: Copper, zinc, tin, brass,
bronze, organic linings.

Cargo: Unassigned in the compatibility chart. See Appendix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Avoid all contact, including breathing mists. Dike area, absorb on vermiculite or sand, place in & sealed metal
container, dispose. Flush area with water. Don'l allow into waterways. Wear protective clothing including
gogagles, gloves, boots and, it mists present, respirator.

1f a gpilt oceurs, call the National Response Center, $00-424-8802,

Remarks; T Unavailable 1990
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SODIUM HYDROSULFIDE SOLUTION, 45%

Synonyms— Sodium bisulfide; sodium hydrogen suffide; United Nations Number..............cccooovvn.. G888
Sodium mercaptan; Sedium sulfhydrate —
CHRIS Code ...........oooococoeereenneriererorononns, —SHBA

Formula—NaHS/Na;S/H;0 ‘

Bolling Point .............cccccocres roreeeel30°C

Appearance-Odor—Dark amber liquid with a rotten egg
odor Freezing Point..........ccoooo........

Specific Gravity-—1.28 10 1.28

Vapor Pressure 20°C (68°F) {mmHg)

Chemical Family—Caustics Reid Vapor Pressure {pala)............

Vapor Presaure 46°C (115°F) (pain)
Potlution Category—USEPA-__ D IMO.__ B Vapor Density (Air = 1.0).
Applicable Bulk Reg. 46 CFR Subchapter ........ —Q . Solubilicy in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Elettrical Group—NA

General—Moderate fira hazard due to hydrogen sulfide, a poisonous, highly flammable gas liberated when
axposed to heat or flame.

w 73
. 4.3 to 45.5%
Unavailable
.. Carbon dioxide
. Wear sel-contained breathing apparatus end protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratiogy Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
Unavailable Unavailable* Ungvailable Unavallable

General—Poisanous hydrogen sulfide may be evolved; this evolution increasas with temperature. Solution itaelf
is & skin iritant.

Symptoms—Rapid of iregular breathing, coughing, throat irritation, bluish color, dizziness, faintness, and weak
irragular pulse. Skin contact wilk cause a caustic type burn.

Short Exposure Tolersnce—Unavailable

Exp Proced Vapor—r victim to fresh air. 100% oxygen inhalation is recommended. Skin—Hush
area with water. Eyes—flush with copious amounts of water. In all cases call & doctor.

* NOTE: Tha odor (rotten egg) of hydrogen sulfide gas should not be used as a waming, since its prasence
may deaden the sanse of smell.

REACTIVITY DATA
Stabllity—Stable. Solution is mildly alkaline.

Compatibility—Material: Corrosive to steel above 150°F, Avoid use of aluminum.

Cargo: Group & of compatibility chart. See also Appendix I—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, boots, and goggles, and full skin protection. Avold contact with liquid. Secure ignition
SOUrces.

If & spill occurs, call the National Response Ceater, 800-424-8802,

Remarks:
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SODIUM HYPOCHLORITE SOLUTION, 5%

Synenyms— Chlorox; Hypochlorite, soiutions; Javelle United Mations Number......... .. .. ... _1791
water; Liquid bleach; Sodium hypochlsrite

CHRIS Co8e .. ..cooooooorvvvvrcrercsrcnrerc . —SHP
Formula—NaOCI
Boiling Polnt ...........cc.ccooccverves o> C
Appesrance-Odor—Green 10 yallow watery liquid; - -c ______
bleaching fiquid odor Freezing Point...............co... — =9'C _____15°F

Specific Gravity—1.21 to 1.24

Vapor Pressure 20°C (68°F) (mmHg).
Reid Yapor Pressure (psin)
Vapor Pressure 46°C (115*
Pollution Category—USEPA B, MO __C Vapor Density (Air = 1.0}

Appticable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water-........

Chemical Family—Caustic

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammatie. Classified as an oxidizer.
Electrical Group—NA.

General—May decompose in fire generating irmtating chlorine gas. Containers may explode in fire due to
pressure buildup.

Flash Point ("P).... ... Nondlammable

Flammable Limits

Autoignition Temp. {'F) .. . Not pertinent

Extinguishing Agents................... Water spray, fog, foam, dry chemical, CQ., or agents suitable for matenals in
surrounding fire.

Special Fire Procedures ... ... Cool tanks with water. Wear full protective clothing and seif-contained

breathing apparatus.

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

General—-Severe irritation, burns, and/or corrosion from liguid. Vapor may cause severe respiratory tract
irrtation and pulmonary edema.

Symptoms—Toxicity and corrosivity depend upon concentration. Higher concentration of industrial grades are
more damaging than corcentration of housahold bleach {approx. 5.26% min.).

Short Exposure Tolerance—

Exposure Procedures—If 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
Stability—Stable, but stabiity decreases with concentration, haeat, light, decrease in pH and contamination by
metals, Strong oxidizer,

Compatibillty—Material: Incompatible with steel, cast iron, 12 and 17% chromium steel, monel, nickel, inconel,
aluminum, brass, silicon, bronze

Carge: Group 5 of compatitility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves and rubber safety shoes, goggles or full face shield, and respiratory protection, Disperse
and flush spilled or leaking material.

I a spill occurs, call the National Response Center, 800-424-8802,

Remarks: * Decomposes above 110°C (230°F).
T Unavailable
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SORBITOL

Synonymsy-— D-Glucitol; L-Gulitol; United Nations Number...............ccccovevnneee. 1
1.2,3,4,5 8-Hexanehexol; Sorbicolan; Sorbit; Sorbo;
Sorbal; Sorbostyl
CHRIS COBE ......cvorreceverecenraaessaneesss s s -1
Formula—CH,OH(CHOH),CH,OH ) N
Bolling Point...........ooccocceennee. Y. High'C F
Appearsnce-Odor—White, odorless crystalline powder c __'F
with a faint swaet taste. Freezing Point...................... —11ec ____230°F
Specific Gravity—1.49 at 150°C, (liquid) C ____°F
Vapor Pressure 20°C (68°F) (mmHp). _Llow
Chemical Family—Glycol Reid Vapor Pressure (psil .
Vapor Presqure 46°C (115°F) (pain) —low
Pollution Category—USEPA- ™Mol Vapor Density (Alr = 1.0} 32
Appiicable Bulk Reg. 46 CFR Subchapter ........ —_ Solubility in Wster il
FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—D
General—Slight fire hazard if exposed to heat or flame
Flash Point ("F).... . greater than 150
Flammsable Limits. Unavailable
Antoignition Temp, ('F) .. Unavailable
Extingnishing Agents.. Watar
Special Fire Procedures ................ Use water to cool fire exposed tanks to avoid combustion.
HEALTH HAZARD DATA
Health Hazord Ratings Odor Threshoid (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Nane Not partinert Not pertinent

General—No threat of damage from vapor inhalation since the votatility of sorbitol is so low.

Symptoms—Hot iquid will burn skin.

Short Exposure Tolerance—Not applicablo.

Exposure Procedures—Traat for burmns resulting from contact with hot liquids.

REACTIVITY DATA
Stability—Stable.

Compatibility-—Material: Mild or stainless steel is acceptable.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid contact with hot liquid. Wear goggles or face shield, protective clothing for hot liquid. Stop discharge if
possibla.

If & spill occurs, call the National Response Center, B00-424-8802.

Remarks: * Unregulated, Table 2, 46 CFRA Part 153.
** Vary soluble in hot water
1 Unassigned
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SOYBEAN OIL

Synonyms— Chinese bean oii; Soyabean oil; Soy oil United Nations Number............cccccccocorvonrunne

b |}

Formula—Mixture

Bolling Polnt ............cooorvreenee ¥, High"C °F
Appearance-Odor—Palo yellow liquid; weak odor C _______F
Freezing Paint... —20°C —4'F
Specific Gravity—0.92 to 0.93 c __ __°F

Vapor Pressure 20°C 68'F) ( .
Chemical Family—Esters R:::I.VIDW Pressure ((pﬁl;’lmml-lg)
Vapor Pressure 46°C (115°F) (pein)
Pollution Category—USEPA mo__D. Vapor Density (Alr = 1.0)..
Applicable Bulk Reg, 46 CFR Subchapter ........ D Solubility in Water

etk

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

General—Slight fire hazard when exposed to heat or flame.

Flash Point (‘F) ...
Flammable Limits.
Autoignition Temp. ("F)
Extinguishing Agents...
Special Fire Procedures

Dry chemical, foam ot carbon dioxide
. Water may be ineffective on fire. Cool exposed containers with water,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Not pertinemt Not pertinent Not partinent

General—Not harmful.

Symptoms--None

Short Exposure Tolerance—Does not penetrate skin in harmiul amounts,

Exposure Procedures—Non-toxic. Wash thoroughly with soap and water.

REACTIVITY DATA
Stability-Stable.

Compatibility—Material: Usual materials of construction are suitable. Will soften some paints and rubber.

Cargo: Group 34 of compatibility chart.

——

SPILL OR LEAK PROCEDURE
Wear rubber gloves, tace shield and protective clothing. Secure alf ignition sources.

If n apiil occurs, call the Natlons] Response Center, $00-424-8802.

Remarks: I Unassigned
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SPERM OIL

Synonyms— Whale sperm oil Usited Nations Number...........cocoremmennens — %
CHRIS Code ... _QSP
Formula—[ndefinite _

Bofling Poinl ..ccooo coorvereerccrce Y. Hgh'C ___°F
Appearsnce-Odor—Light yellow oily liquid; characteristic c . F
odor Freezing Point.......co.cccooooeennn. __icC F
Specific Gravity—0.67 to 0.88 -,

Vapor Presaure 20°C (68'F) (mmHg) . 20

Chemical Family— Refd Vapor Pressure (paia).............. e

Vapor Pressure 46°C (115°F} (pein), . =015

Pollution Category—USEPA MO P Vapor Demsity (Air = L) —_

.. ——lnspluble

Applicable Bulk Reg. 46 CFR Subchapter ... 2 Solubility in Waer ....

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electricat Group—0

Genersl—Shight fire nazard when exposed to heat or flame.

. 428

. Unavailable

. 586

Carbon dioxide, dry chemical

. Water foam may cause frothing.

Flash Point ('F
Flammable Limits.
Autoigmition Temp. "F)
Extinguishing Agents....

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppw) TLV/TWA (ppm)
0,10 Unavailable Unavailable Unavailable

General—Toxicity prabably low. Detalls unavsilable.

Symptoms—Unavailable

Short Exposure Tolerance—Unavailable

Exposure Procedures—Fiush atfected areas with plenty of water; wash thoroughly with soap and water.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Carge: Group 33 of compatibility chart.

M
SPILL OR LEAK PROCEDURE
Wear rubber gloves, face shield and protactive clothing.

it 2 spill occurs, call the National Response Center, 500-424-3902.

Remarks: 1 Unavailatle
I Unassignad
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STYRENE MONOMER

Synonyms— Cinnamene; Cinnamoal; Ethenyibenzene; United Nations Nomber.............c.......cconnnr.. —G095
Phanylethylene; Styrene; Styrol; Styrolens;
Vinylbenzene

CHRIS Code ........oooooosrnerees s oereseereesrs — B

Formula—CsH,CHCH;
Boiling Point

Appesrance-Odor-—Colorless liquid; sweet odor when —_— [—
pure; sharp disagreeable odor when impure Freezing Point...................... ___—3p'C __ —23F
Specific Gravity—0,92 -—

Vapor Pressure 20°C (68°F) (mmHg)

Chemtical Family—Olefin Reid Vapor Presgure {psia)..............
Vapor Pressure 46°C (115°F) {paia]
Pollution Category—USEPA . C  IMO B Vapor Density (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ....... — Q Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—D); Combustible liquid
Electrical Group—-0

General—ignited by heat and open flame. Fire or contamination may cause violant rupture of tank.

Flagh Point ('F).., ... 100
Flammalie Limits . t11061%
Autoignition Temp, ("F). . B4

Extinguishing Agents
Special Fire Procedures .
ool with water spray.

. CO,, dry chemical, water fog, foam
. Avoid breathing vapors. Provide body and respiratory protection, Kesp tanks

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm}
2,22 0.15 50 50/Skin
General—Suspected carcinogen. Vapor very irritating to eyes, moderately irritating to respiratory tract with
moderate systamic effect. Liquid srritating to skin.

Symptoms—Weaknass, dizziness, nausea, and sleepiness.

Short Exposure Tolerance—10,000 pprn may be fatai in 30 to 60 minutes.

Exposure Procedures—Vapors—remove victim to fresh air; it breathing stops, apply artificial respiration. Skin or
eye conact—remove contarninated clothing and gently flush atfected areas with water for 15 minutes.
Soap, if available, should be used con affected skin areas. Get medical attention.

REACTIVITY DATA
Stabillty—WHl readily torm peroxides which catalyze polymerizafion unless inhibited. Heat. light, and strong
acids also catalyze polymerization reaction.®

Compatibility—Masterial: Most materials of construction are suitable. Do not use copper of its alloys. Styrene
can be potymerized at explosive rates by certain contaminants.

Carga: Group 30 of compatibility chart.

SPILL OR LEAK FROCEDURE

Waar rubber gloves, face shield, protective ciothing. Have all-purpose carister mask available. Avoid contact
with tiquid. Secure ignition sources,

If 2 spiil occurs, call the National Respomse Center, 5004243302,

Remarks: * Even the inhibited product, when heated above 125°F, can polymerize with the generation of so
much heat that ignition is possible,
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SULFUR (molten)

Synonyms— Brimstone; Sulfur; Sulphur United Nations Number ... molten 2448
solid 1350
CHRIS €€ -1, oecerae e enrseesarsensaneenee o _SXX
Formula—$
Appearance-Odor—Y ellow-to-brown solid; amber liquid Boiling Point ........ccococoovevcneee 444'C BI2'F
above 238°F; sharp choking SO, fumes ususily N « B
present Freezing Pofat........c..coone.o.ee. 14°C ____290°F
Specific Gravity—1.80 at 265°F {liquid); density of solid _— - .
sulfur is 2.07 g/cc v, Pr 20°C (68°F) (mmH
Chemical Family—Elament Reid Vepor Presure .y mmHY

Vapor Pressure 46'C (115"
Pellution Category—USEPA —___ MO __lll Vapor Density (Air = 1.0)

Applicable Bulk Reg, 46 CFR Subchapter ... — O Solubllity In Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid (whan carried in molten state)
Electrical Grouwp—C

General—Sulfur in the molten state gives off hydrogen sutlide (H.S) gas, which is poiscnous and highly
flammable. The rate of gas evolution depends on conditions, particularly the amount of hydrocarbon
impurities present.

Flash Point ('F}.. . 335 10 370
Flammable Limits . Unavailable
Autolgnition Temp. ('F) . 374 to 428

Extinguishing Agents.. . CO,, dry chemical, steam, water fog
Special Fire Procedures .... Do not dirett & solid stream of water into burning liquid sulfur or a steam
explosion may result. n sulfur bums, sulfur dioxide (SO-) is givan off. This gas is highly toxic, so

firefighting personnel must be provided with respiratory protection.

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
1, 1,1 * TLV for H,S, 10 TLV for H:S, 10
Genersl—Liquit causes severe thermal burns. TLV for 80, 2 TLV for 805, 2
Gas is poisonous by inhalation.
Symp H:S—headache, dirzinass; loss of sense of smell, SO.—severe eye and respiratory
irritation.

Short Exposure Tolerance—200 ppm for 10 minutes. 100 ppm for 30 minutes. 50 ppm for one hour.

Exposure Procedures—Remave victim to fresh air, If breathing stops, apply antificial raspiration, Oxygen,
administered by trained personnel, is often helpful. Body contact with hot liquid sulfur can cause severe
scalding. Do not try 1o remove the solidified sulfur from such a burn. Get medical attantion,

*NOTE: Odor alone does not give adequate waming of dangerous H:S cancentrations.

REACTIVITY DATA
Stability—Stable except in contact with oxidizing agents or reactive metals. The rate of H:S gas evolution trom
molien sulfur increases with agitation.

Compatibility—Materiad: Liquid sulfur is not corrosive 1o steef, but corrodes copper and its alloys. Moist suitur is
corrosive to steel.

Carge: Unassigned in compatibility chart.

SPILL OR LEAK PROCEDURE

~ Avoid contact with hot liquid. Wear heavy work gloves, goggles or face shield, protective clothing for hot
liquid. Have seM-contained breathing apparatus available. Secure ignition sources. A major spill of fiquid sutfur
into navigable waters will solidify and sink, presenting no unusual hazards.

If a spill occurs, call the National Response Center, 800-424-8802,
Remarks: See 46 CFR 36—Elevaled Temperature Cargoas.
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SULFUR DIOXIDE

Synonyms— Sulfur dioxide, liquefied; Sulfurdus United Nations Number...........c..coooeuveieeene 1079
anhydride; Sulfurous oxide

CHRIS Code............ocoemnrrrre e B

Formula—S0,
Boiling Point

Appearance-Odor—Compressed liquefied gas with sharp —_—
ivitating odor. Freexing Point........ccccoecooe... . =I%C
Specific Gravity—1.45 (at — 10'C) —-—
Vapor Premsure 20°C (68°F) (mmHp)
Reid Vapor Pressure (psia).........
Vapor Pressure 46°C (115°F) (pafa;

Chemical Family—Acid anhydride

Pollution Category—USEPA . IMO _Qa8
Applicsble Bulk Reg. 46 CFR Subchapter ........ —0 Solubility in Water .... . d

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Compressed Gas (LCG)
Electrical Group—NA

General—Non-flammable, but in a fire, tanks may rupture and release irritating, toxic sulfur dioxide.

Flash Point ("F}....
Flammable Limits.
Autolgnition Temp. ("F) ..
Extinguishing Agents...
Special Fire Procedures ..

breathing apparatus.

.. Nen-flarmmable
Non-flammable
Non-flammable
.. Non-flammable
... Cool exposed tanks with water. Wear eye protection and seii-contained

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
41,4 3 2 2

General—Liquid can cause frostbite. Vapor is very irritating to the eyas and iungs even at low concentrations.

Sy Vapor irritation of eyes and lungs with severa choking. Liquid will cause frostbite.

Short Exposure Tolerance—20 ppm for 5 minutes.

Fxposure Procedures—Vapar—rernove victim to fresh air. Administer oxygen if possible. Skin—flugh 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 gantly and protect from mechanical damage. DO NOT RUB. Get medical attention.

REACTIVITY DATA

Stability—Reacts with water to form sulfurous acid, HsSCs,

Compatibility—Material: Tha acidic reaction with water corrodes aluminum and some other metals.

Cargo: Unassigned in compatibility chart. For compatibility assistance, call
G-MTH-1 (202-267-1577).

—
SPILL OR LEAK PROCEDURE

Waar rubber gloves, eye protection, self-contained breathing apparatus, and protective clothing, Try to shut
off leak.

If a spill octurs, call the National Response Ceater, 500—424-8502.
Remarks: * Reacts with watar to form sullurous acid, H.SCy.
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SULFURIC ACID

Synonyms— Battery acid; Chamber acid; Fetilizer acid; Unfted Nations Number.................cc.cocor. 1830
Oil of vitrial R

For T 1T C 0 OO . 7. S

Formula—H:S0,
Boiling Point

Appearance-Odor—Colorless-to-brown oily fiquid; no [—
odor unless hot, then the odor is choking Freezing Point..................... — 19'C
Specific Gravity—1.58 to 1.84 ——

Vapor Presaure 20°C (68°F) (mmHg)

Chemical Family—inorganic acid Reid Vapor Pressure (paia)..........
Vapor Pressure 46°C (115°F) (pain)
Pollution Category—USEPA —C MO __C Vapor Density (Air = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ -9 Solubility in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammabla. Classified as a cofrosive liquid,
Electrical Group—B (based upon possible hydrogen gas (H:) generation should a leak or spill occur)

Generat—Sulfuric acid will ret burn. It will react with many metals, giving off hydrogen gas which is highly
flammable. It hydrogen is trapped in confined spaces, it can form an explosive mixture with air. See data
sheet for hydrogen.

Flash Point ('F)

P hle Limits ..

Autoignition Temp. 'F}

Extinguishiog Agents... Non-Hammable

Special Fire Pmudures DO NOT USE WATER 1o put out a fire if the water can get into concentrated
sulfuric acid. |n case of a flre next to a sulfuric acid tank, use respiratory protection against fumas.

.. Non-flammable
.. Non-flammable
. Non-flammable

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,42 Greater than 1 mg/m? 1 mg/m? 1 mg/m?

General—Liquid causes severe bums with destruction of fissue. Vapor very irritating.

Symptoms—The inhalation hazard is slight at ordinary temperatures, The skin on which acid iz spillad 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.

Exposure Procedures—Drench with water. Remove contaminated clothing and flow water onto affected area for
15 minutes. For eye contact, immadiately flush eye with large amounts of water for 15 minutes. Get medicel
attention.

REACTIVITY DATA
Stability—Stable, but can react very easily with many other materials.

Compatibllity—Material: Highly comosive to most melals; particularly at concenirations balow 60°Be. May cause
wood or cellulose to ignite.

Carge: Group 2 of compatibility chart. See also Appendix |—Exceptions to the Chart.

e

SPILL OR LEAK PROCEDURE
Wear rubber gioves, self-contained breathing apparatus, protective ciothing. Have body shield available. Avoid
contact with liquid. Secure ignition sources because of the possibility of hydrogen gas generation. If possible,
cover spill with sodium bicarbonate or soda ash-glaked lime midure (50-50). Mix and add water to form a slurry.
Scoop up slury. Wash site with soda ash solution. Otherwise flush cautiously with water. Avoid directing stream

into larger pools or pockets of concentrated ncnd
2 spill occurs, call the National Response Center, 800-424-8802.

Remarks: CAUTION—Never add water to the acid, otherwise spattering will gocur. If dilution I8 required, aiways
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

Synonyms— Liquid rosin; Taleal; Tallol United Nations Number..

CHRIS Code.......oooeoe et e s
Formuls—Mixture of rosin acids

Boiling Paoit ..............cconneunene
Appearance-Odor—Yallow, olly liquid; acrid odor

P g Point

Specific Gravity—0.95 1o 1.00

Vapor Pressure 20°C (68'F) (mmHg) ........ 15
Chemical Family— Reld Vapor Pressure (pala)............ N
Vapor Pressure 46°C (115°F) (paia) . 015
Pollution Category—USEPA Mo B __ Vapor Density (Air = 10).... . NP
Applicsble Bulk Reg. 46 CFR Subchapter ....... — 2. O Solubility In Water ............. ——Negligible

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

General—Slight fire hazard when exposed to heat or flame.

380

Unavailable

Unavailable

Foam, dry chemical or CO.

Water may be ineffective on fire. Use water to cool exposed tanks.

HEALTH HAZARD DATA
Health Hazxard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable Unavailable Unavailable Unavailable

General—Avoid contact with liquid.

Symptoma—Skin contact will cause minor reddening.

Short Exposure Tolerance—Not pertinent

Exp Procedures—Skin—flush affoctad areas with plenty of water; wash thoroughly with soap and water.

REACTIVITY DATA
Stability—Stable.

Compatibitity—Muaterial: Usual r ials of conatruction are suitable,

Cargo: Group 34 of compatibility chart.

A —

SPILL OR LEAK PROCEDURE
Wear butyl rubber gloves, face shield and protective clething.

If a spill occurs, call the National Response Center, 300-424-8802.

Remarks: t Unavailabie
1 Unassignod

276



TALLOW

Synonyms— Edible tallow; inedibie tallow; Fallow oil United Nations Nomber............ccoocvnvncicnnns i

Formuls—Fats containing Cus to Cis

Boiling Point .........ccccoonrn.... ¥, High*C °F

Appearance-Odor—Dark yallow liquid with a waxy odor C ____F
' Freezing Point........c..c....cor.. o 8°C __35-45°F

Speciic Gravity--0.85 to 0.89 at 70°C e ______°F

Chemical Family—Esters

|
Vapor Pressure 46'C (115°F) (pain)
Pollution Category—USEPA Mo R Vapor Density (Alr = 1.0).....

Applicable Bulk Reg. 46 CFR Subchupter ... D Solubllity In WAter ...............oo - Negiighle

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

General—Slight fira hazard when exposed to heat or flame.

Flash Polnt CF) ..o, 208
FlL ble Limits. Unavailable
Autoignition Temp. ('F) . Unavailable

. Foam, water, COu, or dry chemical

Extinguishing Agents ... .
. Water may be ineffective. Cool exposed containers with water.

Specisl Fire Procedares ..

HEALTH HAZARD DATA
Heplth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
Not pertinent Unavailable Not pertinent Not partinent

Geseral—Non-toxic, but possibility of thermal burns from hot liquid.

Symptoms—MNon-toxic.

Short Exposure Tolerance—Hot liquid can burn eyes and skin.

Exposure Procedures—Troat burns caused by hot liquid

REACTIVITY DATA
Stabitity—Stable.

Compatibility —Materfal;

Carge: Group 34 of compatibility chart. See also Appendix |—Exceptions to the Chart.

e ——
SPILL OR LEAK PROCEDURE
Wear rubber gloves, face shield and protective clothing for hot liquid.

1€ a upill occurs, call the National Response Center, B00—424-3902,
Reuarks: § Uneasigned '
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1,1,2,2-TETRACHLOROETHANE

Synonyms— Acetylene tetrachloride; Ethane, United Nations Number...
1,1,2,2-tatrachloro-; Tetrachloroethane;
sym-Tetrachloroethane

CHRIS CO8E ..o vsvvecorsrssres e, LSS

Formula—CLCHCHCI,
Boiling Polnt ..., — 144§

Appearance-Odor—Clear to slightly yallow liquid with -
chiorotorm-like odor Freezing Point..................... =44
Specific Gravity—1.680

Vapor Preggure 20°C (68°F) (mmHg)

Chemical Pamily-—Halogenated hydrocarbons Reid Vapor Pressure (peia)................

Vapor Pressure 46°C (113°F) (psin)..
Pollution Category—~USEPA — B__. IMO B Vapor Density (Air = L0},
Applicabie Bulk Reg. 46 CFR Subchapter ... O __ Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—Non-flammable
Electrical Group—NA

General—Non-flammable, corrosive liguid. When heated, it emits highly toxic decomposition products.

Flash Point CF}................
Flammable Limits ...........
Autoignition Temp. (*F) ..
Extinguishing Agents...
Special Fire Procedures .

... Non-flammable
. Non-flammable
Non-flammabie
Non-flammable
. Waear self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
Unavailable 05 1/8kin 1/8kin

General—Suspected carcinogen. A powerful narcatic and fiver poison.

Symptoms—ingestion—vomiting, diarrhea. Acute intoxication with unconsciousness, cyanosis, 10ss of refiexes
and death. Inhatation—can be absorbed by lungs. Fatal after repeated inhalation.

Short Exposure Tolerance— 10 ppm for 30 minutes.

Exposure Procedures—Inhatation—remove 1o fresh air and, if necessary, administer artificial respiration.
Ingestion—induce vomiting. Eyes—flush with water for 15 minutes. Skin—remove clething and wash skin
with soap and warm water. In alf casaes call a ductor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Materials: May attack some forms of plastics.

Cargo; Group 36 of compatibiity chart,

ey S S
SPILL OR LEAK PROCEDURE

Waar 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.

1t & spill occurs, call the National Response Center, 800-424-8802,

Remarks:
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TETRAETHYLENE GLYCOL

Synonyms-w bis[2-(2-Hydroxyethoxy)ethyllether; TEG; United Nutiong Number..........oooomeonrs — £
3,6,9-Trioxaundecanol, 11-diol [

Formula—HO(G:H O C2H.OH

Boiling Polnt .........o.ooorrrvveveenn ___3garc

Appearance-Odor—Colorless to pale-straw colored
liquid; sweet odor Freezing Point..........coooovcor. — =8C
Specific Geavity—1.13

Vapor Pressure 20°C (68°F) (mmHg).

Chemical Family—Glycot other Reid Vapor Pressure (psin)...........

Vapor Pressure 46°C (115'F) (pein}
Poltution Category—USEPA- MO-__ Il Vapor Demsity (Adr = L0)
Applicable Bulk Reg. 46 CFR Subchapter ........ R N Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—Siight fire hazard when exposed to heat or flame.
Fiash Point (°F)....

Flammable Limits.
Autoignition Temp. (‘F)

. 345

Unavailable

.. Unavailable

.. Alcohol foam, CO., water, dry chamical

.. Water may cause frothing. Cool exposed tanks with water.

HEAILTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 Unavailable Unavailable Unavailable

Generai—Low to no toxicity; no skin, ingestive or inhalation effects.

Symptoms—Unavailable

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remave victim to fresh air, Skin or eye contaci—remove contaminated clothing
and gently flush aHected areas with water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—No spontaneous decomposition, not dangerously reactive.

Compatibility—Material: Steel or stainless steel recommended.

Cargo: Group 40 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with liquid. Secure ignition sources.

If & spill occurs, call the National Response Center, 800-424-8802.

Remarks: ¥ Unassigned
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TETRAETHLYENE PENTAMINE

Synonyms— 1,11-Diamine-3,6,%-triazaundecane United Nations Number.......................

CHRIS Code ......oooooorvenne s — LB
Formula—NH{CH:CH,NH); CH,CH,NH,

Boiling Point.........coonvcone. —. 333°C ___ 6H'F
Appearance-Odor—Viscous liquid; amine odor —__'c __'F

Freezing Point.................... . =30"C __ - 22°F
Specific Gravity—1.00 - C ___°F

Vapor Pressure 20°C (68°F) (mmHp)
Reld Vapor Pressure (psia).... .......
Vapor Pressure 46°C (115°F) (psia).
Pollution Category—USEFA Mo __ O Vapor Density (Air = LOJ..... .
Applicable Bulk Reg. 46 CFR Subchapter .. Solubility in Water ....................... _Aporeciable

Chemical Family—Aming

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—When heated to decomposition, it emits toxic fumes of nitrogen compounds.

Flash Paint 'F)......
Flammable Limits ...
Autoignition Temp. {"F)
Extinguishing Agents.....
Special Fire Procedures
apparatus.

.. 325
. Unavailabie
572
CQs, dry chemical, alcohol foam
. Firefighters should wear full-protective clothing and self-contained breathing

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold {ppm} PEL/TWA (ppm} TLV/TWA (ppm)
1,22 Unavailable Unavailable Unavailable

General—Liguid causes severe eye and skin burns

Symptoms—Burning eyes and skin.

Short Exposure Tolerance—An 8 hour exposure to a saturated vapor-air mixiure caused no deaths.

Exposure Procedures—Skin or eye contact: Remove cortaminated clothing and gently flush affected areas with
water for 15 minutes. Get medical attention as soon as possibie.

REACTIVITY DATA
Stability——Stable.

Compatibility—Material: Avoid copper and copper alloys,

Cargo: Group 7 ot compatibility chart.

SPILL OR LEAK PROCEDURE

W possible, wear butyt rubber gloves, face shisld or al-purpose canigter respirator, protective clothing. (f
possible cover spill with sodium bisulfate. Spray with water and wash up.

If a spill occurs, call the National Response Center, 300-424-85802,

Remarks:
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TETRAHYDROFURAN

Synonyms— Diethylene oxide; Furan, tetrahydro-; United Nations Numler..............coooreecmeens . 2058
Tatramethylena oxide; THF —

CHRIS Code IHF
Formula—(C:H. O

Boiling Polat ............ocovenue
Apposrance-Odor—Coloriess liquid; ether-like odor

Freezing Point........ccovevvienene
Specific Gravity—0.89

Vi Pressure 20°C (68°F) (mmHyg)
Chemical Family—Ether Rdl.w"’mr Pressare

(psin)

Vapor Pressure 46°C (115°F)

Pollation Categery—USEPA —C_ MO __ D Vapor Density (Air = LO)....
Applicable Bulk Reg. 46 CFR Subchapter ........ R - I Solwbllity in Watsr

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

General-—Dangerous fire hazard; moderate explosion hazard. Flashback along vapor trall may ocour. Vapor may
axplede if ignited in an enclosed area.

.. 8
2010 11.8%
610
CO4, dry chamical, alcohol foam, water spray.
Special Fire Procedures ... Gives off toxic fumes when heatsd. Provide respiratory protection for
firafighters. Water may be ineflective.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavallable 400* 200 200
Geseral---Liquid irtating on contact. Vapor inhalation causes severe irritation of mucous membranes with strong
narcotic action resulling in severo headache and drowsiness.

Symploms—Irritation of eyes and mucous membranes; headache or drowsiness.

Short Exposure Tolerance—500 ppm for 30 minutes.

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial reapiration. Skin or
eye contaci—remove contaminated clothing and gently flush affectsd areas with water for 15 minutes. Get
medical advice or attention. Exposure to a potentially dangerous vapor concentration can occur before the
product is detected by smell.

REACTIVITY DATA
Stability--May form explosive peroxides upon storage or exposure to light. Should be stabliized to prevent
peroxide formation.

Compatility—Material: This compound dissoives rubber.

Cargo: Group 41 of compatibility chart.

e~~~ |
SPILL OR LEAK PROCEDURE

Wear potyethylene gloves, protective ciothing and face shield. Have all-purpose canister mask avaliable.
Avold contact with liquid. Secure ignition sources.

1f s wpill occurs, call the National Rosponse Center, 300-424-3802.

Remarks: * NOTE: Detactable odor is greater than the TLY. Exposure fo a poleniislly dangerous vapor
concentration can occur before the product is detected by amell.
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TETRAHYDRONAPHTHALENE

Synonyms— 1,2,3,4-Yetrahydronaphthalene; Tetralin; Unfted Natlong Number............ooooeee e oone — 5
Tatraling; Totramp; Tetranap

CHRIS Code .........cooomervvreerrrnscossrssneisnsonirne, —JHN

Formula—CioH 2
Boiling Point ...

Appearance-Odor—Colortess liquid; odor similar to [
turpentine Freezing Point........................ ——a82"!
Specific Gravity—0.98 RN

Vapor Pressure 20°C (68'F) (mmHgp) ..

Chemical Family—~Aromatic hydrocarbons Reid Vapor Pressure (paia)...........

. Vapor Pressure 46°C (115'F) (pain)..
Pollution Category—USEPA _____ IMO _C" Vapor Density (Alr = 1.0).......
Applicable Bulk Reg. 46 CFR Subchapter ........ DO Solubility fn Water ........cc...ccooourunn.

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

General—Moderats firg hazard when exposed to heat or flame,

Fissh Point ('F)...
Flammable Limits
Autoignition Temp, (°F) .
Extinguiching Agents...
Specizl Fire Procedures .

. 172
LEL=0.8%, at 100°C. UEL=5.0%, at 150°C.
e 122
.... Foam, carbon dioxide, dry chemical
. Water may be ineffective on fire.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppit) PEL/TWA (ppm) TLY/TWA {ppm}
1,1, 2 Unavailable Unavailable Unavailable

General—Vapor irritating at high concentrations.

Symptoms—Vapor causes headache, vomiting, eye irftation, and coughing. Skin contact is irritating.

Short Exposure Tolerance—Unavailable

E Proced lion—induce vomiting. Vapor-~remove victim to fresh air; if breathing stops, apply
anmcnal ras.plrauon Skin or eye contact—remove contaminated clothing and gently flush affacted areas with
water for 15 minutes. Get medical advice or attention.

REACTIVITY DATA
Stability—Fairly stable but will, however, polymerize and oxidize giving rise to discoloration and resinous
material.

Compatibility—Material: Some rubber and plastics unsuitabile,

Cargo: Group 32 of compatibility chart.

N ————
SPILL OR LEAK PROCEDURE

Waear polyethylene gloves, face shield, protective clothing. Have all-purpose canister mask availabie. Avoid
contact with liquid. Secure ignition sources.

If a spill oceurs, cail the National Response Center, $0-424-8802.

Remarks: * Pollution Category C oil-ike, 33 CFR 151.49.
¥ Unassigned
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TOLUENE

Synonymi— Benzene, methyl-; Methacide;
Methyibenzene; Methylbenzol; Phenylmethane;
Toluol

Formula—CyHs;CHy

Appearance-Odor—Colorless liquid; benzene-like odor
Specific Gravity—0.87

Chemical Family—Aromatic hydrocarbon

Pollution Category—USEPA-___C IMO.__C*

Applicable Bulk Reg. 46 CFR Subchapter ........ DO

United Nations Number...................ccoeueee 1294
CHRIS Code _ToL
Bolling Point...........ccoooovvvrvene _u_1:g _231'5
Freezing Poiat...........ocoocoonnn. .._‘*ﬁ:g ._;13.9.::
Vapor Pressure 20°C (68°F) (mmHg) .......... —_—
Reid Vapor Pressure (paia)

Vapor Pressure 46°C (115°F) (pain).

Vapor Density (Air = 1L.0)
Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Dangorous fire hazard whean exposed to heat or flame; moderate explosion hazard when exposad to
flame.

45

1.27 to 7.0%

. 1026

. GOy, dry chemical, foam, water fog

Fight the same as a potroleum fire. The vapors are more toxic than those of
petroleum and should be avoidad A fire should be fought in the same manner as any Grade C flammabie
petroleum product.

HEALTH HAZARD DATA
Henlth Hazard Ratings Odor Thresheld (ppm) PEL/TWA (ppm)
1,1,2 0147 100
General—Liquid slightly irritating, Vapor inhalation has moderate narcotic eiffect causing dizziness and headache,
with seveve fatigue and mental confusion,

TLV/TWA (ppem)
100

Symptoms—Nauses, dizziness and headache. The victim may appear to be drunk.

Shaort Exposure Tol Inhalation of 600 ppm for 30 minutes has caused severe fatigue, mental confusion,
nauses, dizzinass and headache.

E Proced: th do NOT induce vomiting. Yapor—remove victim to fresh air; if breathing stops,
apply anrﬁelal respirnﬁon 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.

Compatibility —Material: Rubber exposed to toluene will swell, soften, and deteriorate. Most metals are
compatible with toluene.

Carge: Group 32 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear plastic gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid comact
with liquid. Secure ignition sources.

If » spill occury, call the National Response Cuater, 800-424-8802.

Remarks: * Pollution Category C oil-like, 33 GFR 151.49.
** Vapor Pressure: 20 mmHg at 25°C.
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TOLUENEDIAMINE

¥ ms— Ber diarmine, gr-methyl-; United Nations Namber..........c...cc..cooviee. — &
2,4-Diaminotoluene; 2,4-Tolamine;
2.4-Toluenediamine; 4-m-Toluanadiamine;
m-Toluenediamine; Tolylenediamine;

2.4-Tolyl diamine; m-Tolyl diamin, CHRIS Code .................. . JIDA
Formula—CHyCGHay{NH:).
Boiling Point ...................... — 283°C __ 541°F
Appesrance-Odor—Coloriess crystals; ammonia-like C °F

oder Freezing Point.....
Specific Gravity—Unavailable

. — BBC ___190°F
- “
Vapor Pressure 20°C (68°F) (mmHg) . L

Reld Vapor Pressure (psia)...

Vapor Pressure 46°C (115°F) (psin).
Pollution Category—USEPA A __ 1MO __C Vapor Density (Alr = 1.0

Applicable Bulk Reg. 46 CFR Subchapter ........ _Q Solubility in Water ............

Chemical Family—Aromatic amines

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—NA

General—Toxic gases, NH,, CO, oxides of Nitrogen, released by high temperature or combustion.

Flash Point ('F) ...
Flamwable Limits ...
Axtoignition Temp. ('F).
Extinguishing Agents..

Special Fire Procedures .

. 284

Unavailable

B42

Water, CO;, foam

. Use complete protactive clothing and self-cantained breathing apparatus.

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppmy)
Unavailable Unavailable Unavailable Unavailable
Genersl—Suspected carcinogen. Causes thermal bums in moltan state. Toxit to the liver and central nervous
system.

Symptoms—irritation and blisters upon contact.

Short Exposure Tolerance—LC;y for rats in 1 hour was 5.3 mg/1.

Exposure Procedures—Remove 1o fresh air, administer artificial respiration or oxygen as necessary. Flush eyes
thoroughly with water tor 15 minutes. Wash skin with luke warm, not hol water.

REACTIVITY DATA
Stability—

Compatibility--Matertal: Incompatible with aluminum, copper, zinc, brass and bronze.

Cargo: Group 9 of compatibility chart.

SPILL OR LEAK PROCEDURE

Evacuate area. Avoid contact with hot liquid. Wear full protective equipment and self-contained breathing
apparatus, Contain spill and allow to solidify. Scoop inte drains. Ringe down area with water. Prevent antry into
SewWers or water courses.

If & spill occurs, call the National Response Center, 8004248802

Remarks: * Vapor Pressure: 1 mmHg at 107°F.
T Unavaitable
} Unassigned
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TOLUENE DIISOCYANATE

Synonyms— Banzene, 1,3-diisacyanatomethyl-; —_—
2 ,4-Diisocyanatotoluene; TDI; 2,4-Toluane —
diisocyanate; Toiuene-2,4-diisocyanate; 2,4-Tolulene
diisocyanate; 2,4-Tolylene diisocyanate; m-Tolylene
diisocyanate -

Formula.—HyCCyHy (NCO),

Appearance-Odor—Clear, faintly yeilow fiquid; strong
pungent edor Freezing Polnt.
Specific Gravity—1.21

Vapor Pressure 20°C (68°F) (mmHp) .
Chemical Family--Aromatic isocyanate R:r; Vapor Pressure (psia)... o
Vapor Pressure 46°C (115'F) (puin)
50)

Pollution Category—USEPA _ B__ IMO __C
Applicable Bulk Reg, 46 CFR Subchapter ... Q

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liguid
Electrical Group—D

General—Highly toxic nitrogen dioxide gas is produced when this product burns.

Flash Point ("F)...............cc.oooee.e... 270
Flammable Limits....... . 080 95%
Autoignition Temp. ("F) . above 300

Extinguishing Agents.. . €Oy, dry chemical, water fog
Special Fire Procedures . Provide firefighters with fulf body and respiratory protection. Do not allow
water to get into a tank of toluene diisocyanate.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
3,34 0.4 0.005 0.005

General—Suspected carcinogen. Liquid extremely harmful by skin absorption. Vapor inhalation severely irritating
te nose and throat. Repeatad exposure to low concentration can lead to raspiratory problems and severe
dermatitis.

Symptoms—Burning at site of contact. Vapor inhalation causes intense irritation of nose and throat. Inhalation
can also cause asthma.like symptoms, which may not appear for several hours afler exposure.

Short Exposure Tolerance---0.5 ppm are ifritating to nose and throat for brief exposures.

Exposure Procedures—Ingestion—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 aflected parts gently with water while removing contaminated clething. Continue
to flush for 15 minutes. Get medical help promptly.

See Medical Kit Information, Appendix B

REACTIVITY DATA
Stability—Product will react with water and even the moisture in the air in excess of 100 ppm, avolving GO,
and heat. Can react viglently with amines, alcohols and acids.

Compatibility —Material: Stainless steel, nickel and aluminum are satisfactory construction materials. Avoid
copper and copper alloys. Mild steel may be used il it is clean and entirely free of rust and moisture.

Cargo: Group 12 of compatibility chart.

SPILL OR LEAK PROCEDURE
Wear butyl rubber gloves, protective clothing, sel-contained breathing apparatus, protective shoes. Avoid
contact with the liquid. Keep unprotected personnel away from apill area. May mix with vermiculite, sodium
bicarbonate, or sand. Pack in cardboard box and bum in open pit using crumpled paper and wood splinters as
fuel. Wash site with soap solution.

If » spill occurs, call the National Response Center, 800-424-8802,

Remarks:
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1,2,4-TRICHLOROBENZENE

Synonyms— Trichlorobenzenes, liquid; United Nations Number..
unsym-Trichlorobenzene; 1,2,4-Trichlorobenzol

CHRIS Code ..o e necnners DB
Formuta—CsH;Cly

Boiling Point.........cccoconrrrrrne —n 213°C 415"
Appearance-Odor—Colorless liquid; aromatic odor —___'C

Freezing Foint...................... — 18°C e
Specific Gravity—1.45 %

| Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family-—Aromatic halpcarbon Reld Vapor Presyure (pais)

Vapor Pressure 46°C (113°F) (pain)
Poilution Category—USEPA __ 8B 1Mo __ B Vapor Dessity (Air = 1.0.

Applicable Bulk Reg. 46 CFR Swbchapter ........ -9 Solubility in Water .........

F
—__F
F
-

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

General—Slight fire hazard when exposed to heat or flame. Gives off hydrogen chioride gas.

Flash Point ('F)...

Flammable Limits ...

Autolgnition Temp. 'F) .

Extinguishing Agents... Carbon dioxida, dry chemical or foam

Special Fire Procedures . Water spray may be used to control small fires. Cool exposed tanks with
water. Wear saii-cun‘lalned brealhlng apparatus.

. 230
13te7.1%
1180

HEALTH HAZARD DATA
Health Hazard Ratings Oder Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,12 3 5 5
General—Moderately toxic by ingestion and inhalation, superficial burns to the skin.

Sympioms—Repeated exposure can lead to liver, kidney, spleen damage. Coughing, watering ayes.

Short Exposure Tolerance—Animat studies have shown that 756 mg/kg killed 50% of the population, effecting
the liver, kidney and spleen.

Exposure Procedures—Skin and eyes—tush affacted areas with plenty of water. Yapor—remove victim to fresh
air. If conscious, have victim take water or milk and induce vomiting if swallowed, Administer artificial
respiration i necessary. Call a doctor.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Most rubbers are not compatible

Cargo: Group 36 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waear plastic gloves, sel-contained breathing apparatus, protective clothing. Absorb spill with vermiculite,
sodium bicarbonate, or soda ash-sand mixture {(10-80). After absorption of spill the mixture may be packaged in
cardboard containers and burned in an open pit. Wash site thoroughly with strong soap solution.

1f & apill occurs, call the National Response Center, 800-424-8802,

Remarks:
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1,1,1-TRICHLOROETHANE

Synomyms— Chiorothene; Ethane, 1,1,1-trichioro-; United Nations Number...........coieseiimnirnenens ~2831
Methyi chloroform; 1,1,1-TCE

CHRIS Code co.ooovvvoevver e — L
Formula—CH:CCls

Bofling Polnt ............cc.ocrveeienee —4'C ___ 165°F
Appearance-Odor—Colorless liquid; sweebish, ¢

chioroform-like odor Freezing Point...............oc.. — 80 . 3GF
Specific Gravity—1.46 PR er————

¥ Pressure 20°C (68°
Chemical Family—Halogenated compound e . (68°F) (mmHp)

Pollution C y—USEPA-___C mo-__B
Applicable Bulk Reg, 46 CFR Subchapter ....... — Q. **

FIRE & EXPLOSION HAZARD DATA
Grade—None assigned.
Electrical Growp—D

General—Doas not bum readily but can produce a dangerous “flash” when vapors are exposad o &
high-energy spark sources in a confined space. When in contact with hot metal of & flame, methyl
chioroform can decompose to farm phosgene, which is highly toxic.

Fingh Point ('F) .. [OOSR 1, -1 111

. 7 to 16% (approximate value for flash described above)

. 832

.. Dry chemical, foam or COy

. Wear eye protection, self-contained breathing apparatus and protective

Special Fire Procedures
clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppu)
11,2 100 as0 350

General—Vapor inhalation gives moderate irritation of air passages plus moderate narcotic effect. Prolonged or
repeated skin contact may cause defatting of the skin and may produce dermatitis from daily contact.

Symptoms—Dizziness, headache, nausea, and drowsiness.

Short Exposure Tolerance—1500 ppm

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

REACTIVITY DATA
Stability—Bagins to decompose at 350°F. May decompose 1o hydregen chloride and other toxic products.

Comparibility—Material: The uninhibited grade is cormosive to aluminum, although the inhibited grade may be
usad with aluminum and any common censtruction metals at temperatures up to 175°F.

Cargo: Group 36 of compatibiity chart. See also Appandix |—Exceptions to the Chart.

SPILL OR LEAK PROCEDURE
Waear rubber gloves and protactive clothing. Avoid contact with liquid. Secure ignition sources.

1f a spill occurs, call the National Response Center, 300-424-8802,

i

Remarks: * The commercial inhibited product has a boiling range of 160-190°F.
** Unregulated, Table 2, 46 CFR 153.
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1,1,2-TRICHLOROETHANE

Synonyms— Ethane trichloride; Ethane, 1,1,2-trichioro-; United Nations Number..........co.ooovviieiveivoines emmadoe
beta-T; 1,1,2-TCE; beta-Trichlorethans, Vinyl
trichigride
CHRIS Cote oo rerrens s — LG
Formula—CH;CICHCI.
Boiling Point.........cccoooor.. — 14°C _ 2I7°F
Appearance-Odor—Coloniess liquid; sweet, G 'F

chigroform-like odor Freezing Point..........c.co... — —38°C ___ —36°F
Specific Gravity—1.43 at 25°C —C ‘F

Vapor Pressure 20°C (68°F) (mmHg)
Reid Vapor Pressure (psis)........
Vapor Pressure 46°C (115°F) (ps:
Pollution Category—USEPA-...B __ IMO-__ 8 Vapor Density {(Alr = LO).
Applicable Bulk Reg. 46 CFR Subchapter ........ JE - Solubility in Water ...

Chemical Family—Chlorinated hydrocarbon

FIRE & EXPLOSION HAZARD DATA
Grade—None assigned
Electrical Group—D

General—Very low degree of flammability. Normaily will not burn, but will in fire of other fusl or with strong
initiator (large spark, welding torch), will give off toxic and irritating gases. including hydrogen thloride,
chigrine, and/or phosgene.

Flash Point {'F). ... None measurable due to low degree of combustibility

Flammable Limits . 610 15.5%

Autoignition Temp, CF) .. ... Unavailable

Extinguishing Agents.... ... Dry chemical, foam, CCq

Special Fire Procedures .. . Cool exposed tanks with water. Provide respiratory protection for fire parties.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA {ppm)
Unavailabie Unavailable 10/Skin 10/Skin

General—Suspected carcinogen. Very toxic, much more so than 1,1,1-tichloroethane. Gentral nervous system
deprassant Tonc to kiver and kidneys. Prolonged of repeated skin contact may cause defatting of the skin
and may produce dematitis from daily contact.

Symptoms—Eyes—irritation, discomfont, soreness, Skin—irritation. Inhalation—irritation, drowsiness,
unconsciousness. Ingestion—headache, lassitude, coma.

Short Exposure Tolerance—Short lerm exposures near 2000 ppm cause central nervous system depression,
distorts equilibrium

Exposure Procedures—Eye—ilush with water for at least 15 minutes, call physician. Skin—wash with soap and
water tor at least 15 minutes. Inhalation—remove to fresh air, give oxygen or artificial respiration as needed.
{ngestion-—call physician.

REACTIVITY DATA
Stability—Generally stable; decomposes when heated. Reacts with strong oxidizers, strong caustics, and active
metals to cause fires and explosions.

Compatibility —Materialk: Attacks some plastics, rubbers, coatings. Reacts with aluminum.

Carge: Group 36 of the compalibility chart

SPILL OR LEAK PROCEDURE

Waar protective clothing, self-contained breathing apparatus, and full face shield. Stop release, dike spill,
collect with inert absorbant, dispose in sanitary landfill.

If u spill occurs, call the National Response Center, 800-424-8802,

Remarks: T Unavailable 19%0
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TRICHLORETHYLENE

Synonyms— Chlorylen; Ethene, trichloro-; Ethinyl United Nations Numb 1710
trichloride; Ethylene trichloride; Tri; Trichioroethens

CHRIS Code ........oovovvcerermsenrneeecossissesiens —ICl
Formula.—CIHC=CCl,
Boiting Polnt ..o, —BrC ___180°F
Appesarance-Odor—Colorless liquid; chloroform-like odor - 'c 'F
Freezing Paolnt....................... _—BI°C ___—I24'F
Specific Gravity—1.47 C ___F
Vi Pressure 20°C (88°F) (mmH .. S18
Chemical Family—Halogenated compound R:E’rv.w p,_u: :’.hl;) v .25
Vapor Pressure 46°C (115°F) .
Pollution Category—USEPA B 1™MO _B Vapor Demity (Air = 1.0)..

Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubllity In Water

FIRE & EXPLOSION HAZARD DATA
Grade—None assigred.
Electrical Group—0O

General—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 comact with hot metal or a flame
can decompose to form phosgana, which is highly toxic,

Flash Point (*F).... .. Practically non-fiammable

Flammable Limits. Variable at high temperatures

Autoigaition Temp. (‘F) .. 770

Extinguishing Agents... Dry chemical, carbon dioxide, or foam

Special Fire Procedures .. .. Tanks shoutd be cooled by a water spray 1o prevent vaporization. Wear eye
protection, self-contained breathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Qdor Threshold (ppan) PEL/TWA (ppm) TLV/TWA (ppm)
1,12 50 50 50
General—Suspected carcinogen. Vapor inhalation leads to slight imritation of airway with moderate systemic
affact. Prolonged or repeated skin contact may cause defatting of the skin and may produce dermatitis from
daily contact.
Symptoms—Heoadache, nausea, eye and thraat irmitation, drowsiness,

Short Exposure Tolerance—150 ppm for 30 minutes.

Exposure Procedures—-Vapor—roemove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
oye comMact—remove contaminated clothing and gently flush affacted areas with water for 15 minutes, Get
maedical advice or attention.

REACTIVITY DATA
Stability—Iin the presence of a strong alkali it reacts to form a gas which will ignite or explode spontanecusty.

Compatibility—Material: Stabilized trichloroethylene may be used in the presence of air, water and kght with
any of the common construction metals at temperatures up to 248°F.

Cargo: Group 36 of compatibility chart. See also Appendix |—Exceptions to the Chart,

SPILL OR LEAK PROCEDURE

Waear rubber gloves, protective clothing, seif-comtained treathing apperatus. Avoid contact with liquid.

If » spill occurs, cull the Natious! Respouse Center, 004248802,

Remarks:
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1,2,3-TRICHLOROPROPANE

Synonyms— Allyl trichloride; Trichlorohydrin; United Nations Nomber.............c..cs R

Trichleropropane

Formula—CH, Cl-CHCI-CH,CI
Boiling Point ....
Appearance-Odor—Amber liquid; chloroform-like odor

Freezing Peint..............c.....c..
Specific Gravity—1.38 -
Vapor Pressure 20°C (68" R -
Chemical Family—Halogenated hydrocarbon R:p,:'v.w P':un" ffpd-l)?, ‘.m“‘) XTI
Vapor Pressure 46°C (115°F) (psia. A LT
Pollution Category—USEPA Mo _ B Vapor Density (Alr = 1.0) 58
Apglicable Bulk Reg. 45 CFR Subchapter ... O Solubility in Water ..

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

General—Moderate fire hazard; releases toxic HCl and other chlorides when heated.

Flash Point CFr . 174

Flammable Limits 3.27 to 12.6%

Autoignition Temp. ("F). .. 579

Extinguishing Agents... Water fog, water blanket, CO., foam, dry chamical
Special Fire Procedures ............... Waear self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshoid (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
Unavailable 5 10 10/5kin

General—Can cause permanent injury.

Symptoms—Skin—irvitation, dermatitis, blistering. Eyes—watering, permanent injury. Inhalation—anesthesia,
irritation of respiratory tract, moderate narcotic effects, drowsiness, dizziness.

Short Exposure Tolerance—

Exposure Procedures—Get medical attention. Contact—fiush eyes and skin with water. Inhalation—remove to
fresh air. Ingestion—induce vomiting if conscious.

REACTIVITY DATA
Stability—Generally stable. Decomposes when heated, may decompose in contact with aluminum, reacts
vigorously with oxidizing materials.

Compatibllity—Material: Swells rubber. Suitable: Steel. Unsuitable: Aluminum.

Cargo: Group 36 ol compatibility chart

SPILL OR LEAK FROCEDURE
Avoid contact. Wear goggles, rubber gloves, and seif.contained breathing apparatus. Absorb with sand.

If » splli occwrs, call the National Response Center, 58004243802,

Remarks: T Unavailable
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TRICRESYL PHOSPHATE

Synonyma— 0-Cresyl phosphate; Phosphoric acid, United Nations Number ... >3% ortho _2574
tris(methylphenyl)ester; TCP, TOCP;
Tolylphosphate; Tri-o-cresyl phosphate; Tri-o-tolyl
phosphate; Tritolyl phosphate

CHRIS Code T < 1% ortho isomer TCP

Formula—(CHiCsHJ),PO,

Bolling Point ... 410°C I70'F
Appearance-Odor—Colorless liquid; shight odor - C ____F
Freezing Point....c....vococe..... —=2C __ —28°F
Specific Gravity—1.17 —C _F

¥apor Pressure 20°C (68°F) (mmHg)
Reid Vapor Presqure (pals)............

Chemical Family—

Vapor Pressure 46°C (115°F) (pain).. N Low
Pollution Category—USEPA _______ IMO _A Vapor Deasity (Air = LD).
Applicable Buik Reg. 46 CFR Subchapter ........ 9 Solubility in Water

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

General—Slight hazard when exposed to heat or flame. Wil decompose at axtremely high temperatures
redeasing toxic PO, gases.

Flash Point '

Fiammable Limits ..

Autoignition Temp, (‘F) .

Extinguishing Agents.... . COQ, dry chemical

Speciat Fire Procedures .. . Water may be ineffective on fire. Cool exposed tanks with water. Wear
protective clothing, gogg s or tace shield and self-contained breathing apparatus.

.. 437
.. Unavailable
. 725

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm)} TLY/TWA (ppm)
1,0, 4 Unavailable Unavallable 0.01/Skin

General—Vapor slight hazerd due to low vapor pressure. Liquid extremely toxic when ingested.

Symptoms—Vapors may irritate eyes at high temperatures. Ingestion causes severe darmmage to central nervous
system.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Ingestion—induce vomiting and call a physician, Skin or eye contact—for eyes flush with
water for 1% minutes; for skin, wash with soap and water.

REACTIVITY DATA
Stability—Stable. Can react with oxidizing materiais when heated 1o dacomposition.

Compatibility —Material: Usual materials of construction are suitable.

Cargo: Group 34 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear protective clothing, goggles or face shiald. Remove ignition sources.

If & s3ill oocurs, esll the National Response Center, S00—424-0802.

Remarks: t Unavailable
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TRIDECANOL

Synonyma— Alcohol C-13; Isotridecanol; Isotridecyl United Nations Number...............cccrovcrr. — 3
alcohol; Oxotridecyl alcohol; 1-Tridacanol; Tridecyl
aicohol
Formula—GC,;HysCH,OH
Boiling Point ... e 2I4°C __ S25°F
Appearance-Odor—Water-white liquid with ploasant ' __°F
alcohalic aroma Freezing Point..........cc.o... . 91°C __ BY'F
Sperific Gravity—0.85 _c ____'F

Vapor Pressure 20°C (68°F) (mmHg)
Reid Vapor Preasure (pgin).............
Vapor Pressure 46°C (115"F) (psia)
Pollution Category—USEPA-— IMO-__ll Vapor Density (Air = 1.0}
Applicable Bulk Reg, 46 CFR Subchapter ... D Solubility in Water ...........

Chemical Family—Alcohot

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

General—Slight fire hazard when exposed to heat or flame.

Flash Point (‘F)..... . 250
Flammable Limits . Unavailable
Autoignition Temp, (*F) . Unavailable

Extinguishing Agents
Specisl Fire Procedures

. Alcohol foam, water spray, dry powder, CO;
Water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratisgs Odor Threshold (ppm) PEL/TWA (ppm} TLV/TWA (ppm)
0,00 Unavailable Unavailable Unavailable

General—Possibility of some adverse effects from liquid contact with skin.

Symptoms——|nhalation hazard is slight. Skin contact causes minor irritation. Eye contact causes severe irritation.

Short Exposure Tolerance—Unavailable

Expogure Procedures—Vapor—remaove victim to fresh air; if breathing stops, apply artiticial respiration. Skin or
oye contact--remove contaminated clothing and gently wash aMected areas with water.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Aluminum unsuitable.

Cargo: Group 20 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avoid comact with liquid. Secure ignition sources.

It & spill vecurs, call the National Response Center, 800-424-8802,

Remarks: | Unassigned
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1-TRIDECENE

Synonyms— Olefin C-13; Undecylethylene

Formulsa—CH;(CH:):CH = CH,
Appearance-Odor--Coigrless liquid with a miid pleasant
Spe;:ﬁrﬁrlvlly—ﬂ.?‘f

Chemical Family—Olefin

Pollution Category—USEPA Mo Il
Applicable Bulk Reg. 46 CFR Subchapter ........ JR -

United Nations Number,

CHRIS Cote ..o creres s, A
Boiling Point..........cconnrn.. — 233'C _ 451°F
Freezing Point...................... ___—24

Vapor Pressure 20°C (68°F) (manHg) .
Reid Vapor Pressure (paia)...............

Vapor Pressure 46°C (115°F) (psin).
Vaper Density (Air = LO)
Solubility in Water

FIRE & EXPLOSION HAZARD DATA

Grade—E: Combustible liquid
Electrical Group—~D

General--Moderate fire hazard if exposed to heat or flame.

Flash Point (°F) ... . =175
Flammable Limits Unavailable
Autoignition Temp, ('F) . Linavailable

Extinguishing Agents...
Special Fire Procedures .

Dry chemical, foam or GO,
. Water may be ineflective on fire. Cool exposed tanks with water.

HEALTH HAZARD DATA

Health Hazard Ratings
Unavailable

Odor Threshold (ppm)
Unavailable

General-—Data are lacking; however, it appears that the 1-Tridecene is relatively non-hazardous.

Symptoms—LUnavailable

Short Exposure Tolerance—Unavailable

Exposure Procedures—Liquid may irritate the eyes. After skin or eye contact, flush with water for 15 minutes.

TLY/TWA (ppm)
Unavaitable

PEL/TWA (ppm}
Unavailable

REACTIVITY DATA

Stability—Stable.

Compatibility—Material: Usual materials of construction are suitable.

Cargo: Group 30 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clothing, Have all-purpose canister mask available. Secure ignition

sources.

If a spitl occurs, cull the National Response Center, 800-424-8807.

Remarks: i Unassigned



TRIETHANOLAMINE

Synonyms— 2,2',2" Nitrilotriethanol; TEA; United Nations Number.............ccoo. e — &
Trigthylolamine; Trifhydroxyethyl)amine; _
Tri{2-hydroxyethyl)amine; Trihydroxytriethylamine;

Tris{hydroxyethyl)amine; Trolamine

CHRIS Code ........ooooeeveenrrec v vrveriennnn e — LA

Formula—({HOC:H,):N N
Botling Point ..cco..ccoovsrcrrn e _313_

C
Appearance-Oder—Colorless, oity liquid; shght - Cc
ammonia-like odor Freezing Point ... — 18°C _ 88°F

Specific Gravity—1.13 s __

) Vapor Pressure 20°C (68°F) (mmHg) —low
Chemical Family—Amine Reld Vapor Pressure (psia).. _low

Vapor Preasure 46°C (115°F) (psia)..

Pollution Category—USEPA _ IMO __ D Vapor Density (Air = 1.0)..
Applicable Bulk Reg. 46 CFR Subchapter ... Q@ Solubility in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electrical Group—C

General—Slight hazard, when exposed to heat or tlame. The oxidation praducts are poisonous.

Flash Point 'F).................. 365

Flammable Limtts ....... .. Unavailable

Auteignition Temp. (*F) .. Unavailable

Extinguishing Agents.. .. GOy, dry chemical, alcohal foam, water fog

Special Fire Procedures . Keep tanks cool with a spray of water. Provide respiratory protection tor fire
parties.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (zpm) PEL/TWA (ppm) TLY/TWA (ppm)
01,1 Unavailable Unavailable Unavailable

General—Liquid causes irritation and burns to skin and eyes on contact.

Symptoms—Itching or burning of skin at site of contact. if inhaled, the respiratory passages will be imitated.

Short Exposure Tulerance—Unavailable

Exposure Procedures—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 |—Exceptions 1o the Ghart.

SPILL OR LEAK PROCEDURE

Wear butyl rubber gloves, protective clothing. Avoid contact with liqud. Cover spill with sedium bisulfate.
Spray with excess water and wash up. Wash area with soap solution.

1€ a apill occurs, call the National Response Uenter, 800-424-8802,

Remarks: Partly to lower the high freezing point, the commaercial product is a mixture of tristhanglarmine with up
to 25% diethanolamine and 5% ethanclamine. The resulting mixture will have propearties that vary
somewhat from those shown.

¥ Unassigned
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TRIETHYLAMINE

Synonyms— N,N-Diethylethanamine; TEN United Nations Number.... ..o veeeeoverees o 1206 _

Formula—{C;H: ;N
Boiling Point ...
Appearance-Odor—Colorless liquid; ammoniacal oder
Freezing Point.

Specific Gravity—0.73
Vapor Presqure 20°C (68°F) (mmHg)

Chemical Family—Amine Reld Vapor Pressure (peia)............

Vapoer Prevsure 46°C (115°F) (psis) ..
Pollution Category—USEPA D m™MO _C Vapor Density (Alr = 1,0)
Applicable Bulk Reg, 46 CFR Subchapter ........ o _ Solubility In Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

General—Dangerous, keep away from heat or open flame. Flashback along vapor trail may cocur. Vapor may
explode if ignited in an enclosed area.

Flash Poiat (*F).......cccccecevevevens. 26
FL ble Limits 1210 8.0%
Auntoignition Temp. (*F} 842

Extinguishing Agents. Alcohel foam, CO;, dry chemical

Special Fire Procedures Use water to kesp fire-exposed containers cool. If a leak or spill has not
ignited, use water spray 10 dmperse the vapors and to protect personnel attempting 10 stop leak. Water
spray may be used to flush spills and to dilute, rendering non-flammable.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
2,22 Unavailable 10 10

Genersl—Liquid dangerously absorbed through skin. Vapor inhalation harmful. It is one of the most severa eye
irmitants and permanent injury may follow eye contact despite prompt treatment efforts.

Symptoms—Liquid causes eye injury and skin iritation,

Short Exposure Tolerance—L68s than 100 ppm for humans for 30 minutes. A 4 hour exposure was lethal to 1/8
of rats tested.

Exposure Procedurea—Iin case of contact with eyas or skin, immediately flush with plenty of water for at least 15
minutes; for eyes, get medical attention. Remove contaminated clothing and shoes at once.

REACTIVITY DATA
Stability—Stable.

Compatibility--Material: Copper and its alioys are incompatible with triethylamine,

Cargo: Group 7 of compatibility chart.

e
SPILL OR LEAK PROCEDURE

1 possible, wear butyl rubber gloves, face shield or all-purpose canister respirator, and full-protective clothing,
Secure ignition sources. Gover spill with sodium bisultate. Spray with water and wash up.

1t » spil) occurs, call the National Response Ceuter, 800-424-8802.

Remarks:
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TRIETHYLBENZENE

Synonyms— 1,3,5-Triethylbenzens; sym- United Nations Number...,
Triethylbenzene
CHRIS Code........coooooerrrercrecrccrrrserrsrnnss e JER
Formula—CeHa{CH:CHs)o .
Bolling Point .............ocooneve.e.. __ 216°C __ 421°F
Appearance-Odor—Clear, coforless liquid; weak aromatic S —
odor Freezing Point..........ccooo.c....... _._.:_ZQ.C ___:.9_‘-.':
Specific Gravity—0.86 I vE—
Vapor Pressure 20°C (68'F) (mmHg) kO

Chemical Family—Aromatic hydrocarbon Reld Vapor Pressure (pais)............

Vapor Presaure 46°C (115°F) (pain)
Pollution Category—USEPA MO __A Vapor Density (Air = 1.0)..
Applicable Bulk Reg. 46 CFR Subchapter _....... 0 Solubllity in Water .........

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

General—Moderate fire hazard when exposed o heat or flame.

Flash Point ('F}
Flammable Limits ..
Autoigaitien Temp. ("'F)
Extinguishing Agents....
Special Fire Procedures

.. 181
.. Unavailabte
.. Unavaiiable
.. Foam, carbon dioxide or dry chemical
.. Water may be ineffective on fira. Cool exposed tanks with water,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresheld (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1, 1.1 Unavailable Unavailable Unavailable
General—

Symgptoms—Slight smarting of the eyes or respiratory system if present in high concentrations.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—remove victim to fresh air. Skin or eye contact—remove contaminated clothing
and gently flush affected areas with water.

REACTIVITY DATA

Stability—5Stable Can react with oxidizing matenals.

Compatibility—Material: Usual materials of construction are suitable.

Curgu: Groyp 32 of compatibility chart.

SPILL OR LEAK PROCEDURE

Avord contact with liquid. Secure ignition sources.

If & spill occury, call the National Response Center, S00—424-B801.

Remarks: + Unassigned
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TRIETHYLENE GLYCOL

Symonyms— Di-beta-hydroxyethoxysthane; 2,2'-Ethylene United Nations Number.. i

dioxybis(ethanol); 2,2"-Ethylene dioxydiethanol;

Ethylene glycol diydroxydiethyl ether; Glycol

bis(hydroxyethyl)ether; TEG; Triglycol
Formula—{CH.OCH;CH,OH),

Appearance-Cdor—Coloriess liquid with a slight, sweet
odor

Specific Grarity-—1.12
Chemical Family—Glycol ether

Pollution Category—USEPA Mo Il
Applicable Bulk Reg. 46 CFR Sabchapter ........ 2.

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Eleetrical Gronp—C

General—Slight fira hazard when exposed o heat or flame. Moderate explosion hazard when vapor is exposed
to ftame, spark or heat sourca.

350 (cc)

0.81095.2%

... 700

... Carbon dioxida, dry chemical, or alcohol foam
Water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppa} PEL/TWA (ppm) TLV/TWA (ppm)
0,00 Unavailable Unavailable Unavailable

General-- Considered non-toxic under normal handling conditions.

Symptoms—Liquid is a skin iritant. Vapor is a lung and upper respiratory tract ritant.

Short Exposure Tolerance—Linavailable

Exposure Procedures—Skin—flush eyes and skin with water. Vapor—remove victim to fresh air and administer
artificial respiration. Cail a doctor,

REACTIVITY DATA
Stability—Stabie. Can react with oxidizing materials.

Compatibility—Material: Usual materiais of construction are suitable,

Cargo: Group 40 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avoid contact with kquid. Secure ignition sources.

If & spill ocenrs, call the National Response Center, $00-424-3802,

Remarks: | Unassigned
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TRIETHYLENETETRAMINE

Synonyms— N, N'-bis{2-Aminoethyl}ethylenaediamine;
TETA; Trien

Formula—H:N(C:HNH):H

Appearance-Odor—Moderately viscous, amber liquid;
ammonia-like odor

Specific Gravity—0.98

Chemical Family—Aming

™o __ D
0

Pollution Category—USEFA
Applicabie Bulk Reg. 46 CFR Subchapter .

Usiited Nations Namber.........c.cocoimnnin

Boiling Point............ccooceeenne

Freezing Point..

Vapor Pressure 20°C (68°F) (mmHg) .......... —Low
Reld Vapor Pressure {psia) -

Vapor Pressure 46°C (115°F) (peia)
Vapor Density (Air = 1.0)
Solubility in Water .

FIRE & EXPLOSION HAZARD DATA

Grade—E: Combustible liquid
Electrical Group—C

Genersl—Slight fire hazard when exposed tc heat or ftame. No spontanecus heating.

Flash Point CF) ... 200
Flammable Limits Unavailable
Autoignition Temp. (‘F}.. 842
Extinguishing Agents...
Special Fire Procedures ..

Alcohol foam, carbon dioxide or dry chernical
... Water or foam may cause frothing. Fire fighters to wear self-contained
breathing apparatus, goggles and protective clothing.

HEALTH HAZARD DATA

Health Hazard Ratings Odor Threshold {(ppm)
2,21 Unavailable

General—Liquid causes severe burns to skin and eyes with only slight contact. Vaper causes primary skin

irritation and dermatitis.

Symptoms—Vapor—skin irritation, dermatitis; nausea, faintness, anxiety. Liquid—severe skin burns.

Short Exposure Tolerance—Unavailable

Exposure Procedures—Vapor—ramove victim to fresh air; it 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.

PEL/TWA (ppm)
Unavailable

TLY/TWA (ppm)
Unavaitable

REACTTIVITY DATA

Stability—Stable. Can react with oxidizing materials.

Compatibility—Materisl: Aluminum or stainless steel are suitable.

Cargoe: Group 7 of compatibility chart. See also Appendix |—Exceptions o the Chart.

SPILL OR LEAK PROCEDURE

Wear butyl rubier gloves, face shield or all-purpose canister respirator, protactive clothing. Avoid contact with
liquid. Caver spill with sodium bisultate. Wash up with water. Wash site with soap solution.

If a 3plll occurs, call the National Response Center, 800-424-8802.

Remarka:



TRIPROPYLENE GLYCOL

Symosyms— No common synonyms. United Nations Nwmber............ooc.ervenee ... i
CHRIS Cote.............ooooooccrecmmrarssrisrssrsirseess _TGC
Formuta—HO(C3HyO)s CsHeOH
Boillng Point ............svveoenne —_267°C ____S13F
Appearance-Odor—Coloriess liquid; odoriess PR R—
Freezing Point...................} Supercools’c ___ __°F
Specific Gravity—1.02 . 'Cc ______ "
Vapor Pressure 20°C (68" Hg)......... <001
Chemical Farmily—Glycol ether Reld Vapor Procmurs Qeity- oo Lot
Vapor Pressure 46°C (115°F) (psla). _Llow
Poll Category—USEPA ™Mo Il Vapor Demsity (Alr = 1.0)., .

Applicable Bulk Reg. 46 CFR Subchapter ........ —hR Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—E: Combustible liquid
Electricat Group—C

Geaeral—Slight fire hazard when exposed to heat or flame.

. Unavailable

. Unavalable

. Water, foam, carbon dioxide or dry chemical
Water or foam may cause frothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
0,00 None Unavailable Unavailable

General—No hazard under ordinary conditions of handling.

Symptoms—Unavailable

T

Short E Tol

=

Exposure Procedures—LUnavailable

REACTIVITY DATA
Stability—Stable. Can react with oxidizing materials.

Compatibility—Material: Usual materials of construction are suitable.

Carga: Group 40 of compatibility chart.

SPILL OR LEAK PROCEDURE
Avold contact with Hquid.

l“sﬁ]lmullmNuin-lleum,m-‘m

Remarke: + Unassigned
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TURPENTINE

Synonyms— D.D. turpentine; Gum spirits; Gum United Nations Number,
turpentine; Qil of turpentine; Spirits of turpentine;
Steam distilled turpentine; Sultate turpentine;
Sulfate wood turpentine; Turps; Wood turpentine

CHRIS Code ......oooveoeooere e eeeeeseeeees e nnene e LBL
Formula—Mostly CioHg
Boiling Peint ......................... 150-160°C 302-320°F
Appearance-Odor—Coloress liquid; smells like oil-base —_C _____F
paint Froeuing Point.........cconts e C °F
Specific Gravity—0.85 to 0.87 ¢ ____°F
§ Vapor Pressure 20°C (68°F) (mmHg) ........ —~
Chemical Family—Otoftn Reid Vapor Pressure (peia).............
Vapor Pressure 46°C (1158'F) (paim)
Pollution Category—USEPA MO ...B Vapor Density (Air = 1.0)

Applicable Bulk Reg, 46 CFR Subchapier ........ -0 Solubllity in Water .......

FIRE & EXPLOSION HAZARD DATA
Grade—0: Combustible liquid
Electrical Growp—0t

General—Gives off acrid fumes when heated. Moderate fire hazard. Forms heavy black smoke and soot.
Fiashback along vapor trail may eccur. Vapor may explode in an enclosed area.

Flash Point ('F)
Flammable Limits.. . LEL=0.8% UEL—Unavaiable

Autoignition Temp. . 488

Extinguishing Agents..... . COs, dry chemicai, water fog, foam

Special Fire Procedures . A tank exposed to fire should be kept cool with a spray of water.

. 95

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1, 1.1 Unavailable 100 100
General—Vapor inhalation harmtul. Liguid irritating on contact.

Symptoms—Prickling sensation of eyes, dizziness, acceleration of puise, respiratory irritation and nausea.

Short Expesure Tolerance—750 to 1000 ppm for several hours caused eye irritation, headache, dizziness,
nausen and acceleration of pulse; 1878 ppm for one to four hours is toxic to mean.

Exposure Procedures—Remove victim to frash 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—Under certain conditions (large surface area exposed o air) turpentine can undergo spontansous
heating.

Compstibility—Material: Almost any metal is suitable. Ordinary rubber is attacked and should not be used for
gaskets or fittings.

Carge: 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 iquid. Secure ignition sources.

If » spill occurs, <all the National Response Center, 800-424-8802.

Remarks: " Vapor Pressure: 5 mmHg at 25°'C.
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UREA-AMMONIUM NITRATE SOLUTION

(mors than 2% free ammonia)

Synonyms— Soclar nitrogen solution; UAN-Nitrogen United Natlons Numtber.............coooeveeveerven. —3
solution; UAN solution ——
. —UAS
Formula—~NH:CONHz, NH,NO3 NH;,H.O mixtures
Bofling Point.............ccoooo. ____100°C __ 212°F
App Odar—Col liquid; slight ammonia-like ¢ _._°F
odor Freezing Point..............ccoe.. —. 0°C __ 32°F
Specific Grarity--1.3 - ¢ _°F
Vapor Pressure 20°C (68'F) (mmHp) . hd
Chemical Family— Reid Vapor Pressure (pais)............ i
Vapor Pressure 46°C (115°F) (psia)

Pollution Category—USEPA mo__C Vapor Deusity (Alr = 10)..
Applicable Bulk Reg. 46 CFR Subchapter ........ R - B, Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—None assigned.
Electrical Grovp—D

General—No direct fire hazard untit water evaporates. Thermal decomposition yields toxic ammonia, carbon
monoxide, and nitrogen oxide gases.

Flash Poist ('F).... pureé ammonium nitrate-urea solution i8 not flarmmable.

for ammonia 18 to 25%

for ammonia 1205

. Water

. Dx» not use COh, dry chemical, foam extinguishers. Dry ammonia in contact

with combustibles increases potential for fire. If confined an explosion will result. Use salf-contained

breathing apparatus and stay upwind,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppe) PEL/TWA (ppm) TLV/TWA {ppm)
0, 1.1 ~45 for NHs, NH, OH -~

General—Urea itself is non-toxic. Solution will produce irritation due to ammonia being present.

Symptoms—Prolonged contact will produce mild imitation, blisters or rash. Eyes will become painful. Ingestion
results in nausea, vomiting, intestinal bieeding, coma, convulsions, and or death.

Short Exposure Tolerance— 100 ppm for 30 minutes (ammonia gas). Lethal dose of ammonium nitrate is 10-15
grams.

Exposure Frocedures—Wash skin or syes with water. For ingestion seek medical assistance promptly, Induce
vomiting afier two glasses of water only if conscious. Menitor breathing. Remove to fresh air.

REACTIVITY DATA
Stabllity—Stable. Reacts with oxidizing material, combustible material, wood chips, organic materials, sulfur,
metal, finaly subdivided lead, zinc, galvanized iron, or acids.

Compatibility—Material:

Cargo: Group 6 of compatibliity chart.

SPILL OR LEAK PROCEDURE

Cantain material to prevent contamination of land or water. Allow water 1o evaporate, scoop up remaining
residue. Flush area with water 1o remove remaining traces. Avold mixing or condact with organic or combustible
materials, Spontanaous combustion may occur.

If a spiil occurs, call the National Response Center, 800-424-8802,

Remarks: The more than 2% free ammonia normally requires shipment under pressure (0-30 psia at 104°F),
* Vaper Pressure: 15 mmHg at 77°F.
** NO;—5 ppm; CO—50 ppm; NHy—25 ppm; NH,OH—1 ppm
1 Unassigned
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iso-VALERALDEHYDE

Synonyms— Isovaleral; Isqvaleraidehyde; Isovalaric United Nationg Number.
aldehyde; 3-Methylbutanal; 3-Methylbutyraldehyde

CHRIS Code ... eerreereemsensssrene _IvA
Formulag—CH;CHyCH(CHR)CHO
Boiling Point............ccooeooeon.. —92°C __ 198°F
Appesrance-Odor—Colorless liquid; weakly sutfocating [N  E——
odor Freezing Point.........c.ccc...... — =91'C _ —6Q°F
Specific Gravity—0.80 G F

Vapor Pressure 20°C (68°F) (mmHg)

Chemical Family—Aldehyde Reid Vapor Pressure (pdia).............
Vapor Pressure 46°C (115'F) (peia)
Pollution Category—USEFA _____ MO _C Vapor Density (Air = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ —0 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

General—When heated, it emits acrid fumes. ignited by heat, sparks or open flame. Vapor forms explosive
rixtures with air. Flashback along vapor trail may occur. Yapor may explode if ignited in an enclosed area.

Fiash Point (°F) . . 48
Flammable Limits . Unavailable
Autoignition Temp. {°'F} . . Unavailable

Extinguishing Agents. ...
Special Fire Procedures .
protective clothing.

. CO., dry chemical, water fog, alcohol foam
. Water may be ineftective on fire. Wear sel-contained breathing apparatus and

HEALTH HAZARD DATA
Heatth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1,21 Unavailable Unavailakle Ungevailable

General—Vapor irritating to skin and mucous membranes.

Symptoms--Include coughing, sneezing, burning and tearing of eyes, salivation, and all signs of irritation of the
mucous memaranes.

Short Exposure Tolerance—Unavailable

Expusure 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
madical treatment.

REACTIVITY DATA
Stability—HReacts with itself and also undergoes the condensation reaction in the presence of strong bases.

Compatibility —Material: Compatible with stainiess stee! or aluminum.

Cargo: Group 19 of comgpalibility chart.

SPILL OR LEAK PROCEDURE

Avaid contact with liquid. Wear rubber gloves, goggles or face shield, and protective clothing. Secure ignition
50UrCes.

It & spill occurs, call the Nationa] Response Center, S00-424-8802.

Remarks: * Vapor Pressue: 50 mmHg at approx. 25°C.
1 Unavailable
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n-VALERALDEHYDE

Synonyms— Amyl aldehyde; Pentanal; Valeral; Valeric United Nations Number..... ... _2058
aldehyda -

CHRIS Code ... VAL

Farmula—CHa{CH;},CHO -
Boiling Polnt ...............ccooeer.. —10¥c ___ 217°F

Appearance-Odor—Coloriess liquid with a fruity odor _  ___'F
Freezing Folnt............ccoceo.c..e. . =9'C __—132°F

Specific Grarity—0.81 ¢ ______F
Vapor Pressure 20°C (63'F) (mmHgQ) .......... _26

Chemical Family—Aldehyde Reid Vapor Pressure (psia) 12

. Vapor Pressure 46°C (115°F) (pain).. .18

F Category—USEPA MO D Vapor Density (Air = 1.0}

Applicable Bulk Reg. 46 CFR Subchapter ........ - Solubility in Water.

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

Gemeral—Flash back along trail may occur. Vapor may explode in a closed area.

... 54
. Unavailable
Unavailable
.. Carbon dioxide, dry chemicals, foam, water spray
.. Wear seli-contained breathing apparatus and protective clothing as protection
may be inaffective on fire,

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA {ppm) TLV/TWA (ppm)
1,1, 2 Unavailable 50 50

General—Vapor is flammable and very imitating. Liquid causes severe burns.

Symptoms—\Vapor—severe iritation of air passages with headache and rapid heart baat, eye initation. Liquid
causes severe skin and eye irrtation on contact.

Short E e Tol L S

Exposare Procedwres—Vapor—remove victim 1o fresh air; if breathing stops, apply artificial respiration. Skin of
eye contact—immeadiately flood affected area with water for at least 15 minutes. Hemove contaminated
clothing.

REACTIVITY DATA
Stability—Stable.

Compatibility—Material: Stainlass steel or aluminum are recommanded.

Cargo: Group 18 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure
ignition sources. Cover 8pill with sodium bisullite (NaHSOs). Add small amount of water and mix. Scoop up.
Wash site with soap solution,

If & spill octurs, call the National Response Center, 800—424-8802,
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VINYL ACETATE

Synonyms— Acetic acid, ethenyl ester: Acetic acid, viny! United Nations Number...............cc0..oeoeenne.t 1301
ester; VAM; Vinyl acetate monomer; Vinyl A
monomer; Vy Ac

Formula—CH,COOCH = CH,
Boiling Point ..............cooooueeenn. G ___183F
Appearance-Odor—GColorless liquid; sweet odor - __C __°F
Freezing Polnt...................... =100°C =148'F
Specific Gravity—0.94 — . 'F
Vi Pressure 20°C (63'F) Hg)..
Chemical Family—Vinyl acetate R:Ip: rv.p, ;"3. . {mmbp) . az
Vapor Pressure 46°C (115°F) (pain). 58
Pollution Category—USEPA __ D MO __C Vapor Density (Alr = 1.0).
Applicsble Bulk Reg. 46 CFR Subchapter ........ 90 Solubility in Water

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammabile liquid
Electrical Group—D

Genernl—When heated, acrid vapors are given ofi. ignited by heat, sparks or open flame. Fire may cause
vigient rupture of tank due to polymerization.

Flash Point ('F).. .18

Flammable Limits.. .. 2610 13.4%

Autoignition Temp. ("'F) .. 801

Extinguishing Ageats.... CQO,, dry chemical, alcohol 1oam, water spray,

Special Fire Procedures .. If firg parties must work in confined quarters, provide respiratory protection.
Keep tank cool with a water spray.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1.1, 2 012 10 10

General—Liquid irritating to skin and eyes, Vapor inhalation causes slight narcotic effect.

Symptoms—Dizziness, drowsiness.

Short Exposure Tolersnce—Unavailable

Exposure Procedures—Vapor—remove victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eyg contact—remove comarminated clothing and gently flush affacted areas with water for 15 minutes. 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 matenals.

Compatibility—Material: Most of the usual materials of construction are suitable.

Cargo: Group 13 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield, protective clathing. Have all-purpose canister mask available. Avoid contact
with liquid. Secure igmition sources. Flush area with water spray.

IF & spill occurs, call the National Response Center, 800-424-8802,

Remarks:
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VINYL CHLORIDE

Synonyms— Chiorcethene; Chioroethylens; Ethene, United Nations Number.................c.oc.vernnnees 1086
chloro-; Ethylene moncchiofide; Monochloroethens; -
Monochlorgethylene; VC; VCL VCM; Vinyl chioride
monomer; Vinyl C monomer

CHRIS Code _VCM
Formula—CH, =CHCI

Boiling Point —14'C I'F
A Odor—Coloriess liquid or gas; sweet odor c ____F

Freezing Point.................... —=160°C __—245°F
Specific Gravity—0.91 - __'F

) . Vapor Pressure 20°C (68'F) (mmHp) ........., —a880 .

Chemical Family—Vinyl halide Teld Vapor Pressare (peia).

Vapor Presure 46°C (115°F) (aia).

Pollution Category—USEFA X MO _Qas

FIRE & EXPLOSION HAZARD DATA

Grade-—Ligquefied Flammable Gas (LFG)

Electrical Group—D

Gemeral—Dangerous firs hazard. Unless the flow of gas can be stopped, putting out a viny! chieride fire wiil
permit accumulation of an axplosive vapor concentration with increasaed danger of reflash. Heat
decomposes vinyl chionide to form highly toxic phosgene ges. Heat can also cause vinyl chloride to
polymerize with explosive force.

—108

3.6 to 33%

882

. Stop flow of gas, CO,, dry chemical, water fog
Cool tank with water spray. Provide salf-contained braathing apparatus and
protective clothing for firg-fighting personnel.

HEALTH HAZARD DATA
Hesith Hazard Ratings Odor Threshold (ppm} PEL/TWA (ppm) TLV/TWA (ppa)
21,2 260" 20 CFR 1910,1017 5

Gemeral—Human carcinogen. Vapor harmful. Liquid or cold gas may cause skin or eye injury similar to frostbite.

S Dizzi and drows . Frostbliton areas will look white.

Short Exposure Tolerance—500 ppm for 5 minutes.

Ex Proced R victim {o fresh air. If breathing stops, apply artificial respiration. If the liquid has
spllled onto the skin, points of contact may ba frostbitten; handle gently and protect from mechanical
damage. DO NOT RUB. In case of eye contact, flood eye gently with water for 15 minutes. Get medical
attention.”

REACTIVITY DATA
Stability—Polymerizes in presence of air, sunlight or heat.

Compatibility—Materisl: Steel is satisfactory. However, contact with copper or other acetylide-forming metals
may torm explosive compounds.

Cargo: Group 35 of compatibility chart.

SPILL OR LEAK PROCEDURE

Waar rubber gloves, self-contained breathing apparatus, protective clothing. Avoid contact with liquid. Secure
ignition sources.

If & spill occurs, call the National Respouse Center, 500-424-8802,

Remarks: * NOTE: Detoctable odor is greater than the TLV. Exposure to potentially dangerous vapor
concantraticns can occur before the vapor is detected by sl
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VINYL ETHYL ETHER

Synonyms— Ethoxyathena; Ethyl vinly ether; EVE; United Nations Nember..............conerrern.e 1302
Vinarnar
L1113 £ 0% PO _VYEE
Formula—CHy = CHOCH;
Bofling Politt ....cc..coocvecerenrnsne _arc _____eoF
Appearance-Odor—Colorless liquid; disagreeable odor _C ____'F
Freezing Polnt....................e. —115C __—175°F
Specific Gravity—0.763 —_'c _____F
Vapor Pressure 20°C (68'F) (mmHp) .

Chemical Family—Ethers Reid Vapor Pressure (prin)

Pollution Category—USEPA .. IMO __C
Applicable Bultk Reg, 46 CFR Subchapter ........ -0

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—C

G I—Extremely f le; may form explosive peroxides. Flashback along vapor trail may occur. Vapor
may oxplede if ignited in an enclosed area,

Flash Point (*F)

Flammable Limits.. :

Autoignition Temp. (‘F) . 395

Extinguishing Agents..... Alcohol foam, foam, CO;, dry chemicai.

Special Fire Procedures .. Wear goggles and self-contained breathing apparatus. Water may ba
inaffective on fire. Cool exposed tanks with water.

. less than —50 (cc)
. 1.7 o 28%

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
1.1, 2 Unavailable Unavailable Unavailable

Gengral—VYapor or liquid may be irritating to skin and eyas. Concentrated vapors result in rapid anesthetic effect
and loss of consciousness.

Symproms—Excitement followed by unconsciousness and respiratory paralysis. Prolonged skin contact causes
dermatitis.

Short Exposure Tolerance—Data not available.

Exposure Procedures—Rermove from area and sdminister artificial respiration of oxygen if necessary. Flush
affected areas with [arge amounts of water.

REACTIVITY DATA
Stability—Can react vigorously with oxidizing matenals.

Compatibility—Material:

Carge: 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 peroxides form upon heating.

If a spill occurs, call the National Response Center, 800--424-3802.

Remarks: T Unavailable
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VINYLIDENE CHLORIDE

Synoayms— 1,1-Dichioroethene; 1,1-Dichloroethylene; United Nations Number.............coococovvernen... 1303
asym-Dichloroethylene; Ethene, 1,1-dichloro-

CHRIS Cote.........cooovcerreeeees v VGl
Formula—C;H,Cl;

Bolling Point .................... —_32C _ . BYF
Appearance-Odor—Colorless liquid; sweet odor ¢ ___F

Freezing Polnt.........ccoovvvonn... _—123'C ___—189°F
Specific Gravity—1.21 T __ °F

) Vapor Pressure 20°C (68°F) (mmHp) o

Chemical Family—Viryl haiide Retd Vepee Proseare (pela).

Vapor Pressure 46°C (115°F) (pai
Pollution Category—USEPA __ B MO __B _ Vapor Deasity (Air = L9)..
Applicable Bulk Reg. 46 CFR Subchapter ........ —0 Solubllity in Water

FIRE & EXPLOSION HAZARD DATA
Grade—A: Flammable liquid
Electrical Group—D

General—Dangerous fire hazard; extremely flammable. Combustion products include hydragen chiorida and
poisonous phosgens. Fire may result in viglent rupture of tank due to polymerization.

Flash Point (°F) ... ]

Flammable Limits. .. 5610 16.0%

Autoignition Temp. ('F) . 1058

Extinguishing Ageats . Carbon dioxide, dry chemical, foam, water fog

Keep tank cool with water spray. Wear eye protection, seif-contained
breathing apparatus and protective clothing.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (pp) PEL/TWA (ppm) TLV/TWA (ppm)
2,23 500 to 1000 1 5

General—Suspected carcinogen. Liquid irritating on contact. Vapor harmful and has narcotic effect.

Symptoms—Dizziness, nausea, and leapiness. Liquid causes skin burns and eye irritation.

Short Exposure Tolerance—Inhalation of 4000 ppm rapidly produces symptoms of drunkenness;
unconsciousness may follow shortly afterward.

Exposure Frocedures—Vapor—remove victim to fresh air; if breathing stops, apply artilicial respiration. Skin or
aye conmact—remove contaminated clothing and gently flush affected areas with water for 15 minutes. Get
maedical advice or attention.

REACTIVITY DATA
Stability—Will polymerize if exposed to heat and air. This commodity must be inhibited for shipment.

Compatibility—Material: Copper and copper alloys are unsuitable.

Cargo: Grouwp 35 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, self-contained breathing apparatus, and protective clothing, Avoig contact with liquid.
Secure ignition sources. Do not flush spill into confined spaces whare flammable vapors can accumulate,

If w wpill occurs, call the Natioaal Response Center, 500-424-8802,
Remarks: * Vapor Pressure: 400 mmHg at 14.4'C.
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VINYL TOLUENE

Symonyms— Methylstyrana; para-Methyistyrane; United Nations Namber.................ccocunones. 2618
Tolylethylene [
Lo 121 L o' —V¥NT
Formula—CH;CHCyH,CH,
Boiling Point 168G 334°F
Appearsuce-Odor—Colorless liquid with a disagresable c____F
odor Freezing Point....................... —=ITC _AQ7T'F
Specific Gravity.—0.00 —_ ' _____F
Vapor Pressure 20°C (68°F) (mmHp) .......... 4.8
Chemical Faiity—Olafin lldp:r\fapor Pressure (puis).... _007

Vapor Pressure 46'C (115°F) (psin).
Pollution Category—USEPA IMO A Vapor Density (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ........ —Q Solubility in Water

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

General—Combustion may evolve toxic gases such as carbon monoxide. Moderate firs hazard when exposad to
heat or flame. Fire may cause violent rupture of tark due to polymerization.

127

0810 1%
Autoigaition Temp. {"F} 914
Extinguishing Agests.. GOy, foam, water fog
Special Fire Procedures . - Wear goggles and self-contained breathing apparatus, Cool fire axposed tanks

with water.
HEALTH HAZARD DATA
Heatth Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLY/TWA (ppm)
2, 1.1 above 10 100 50

General-—Imitation; narcotic.

Symptoms—Liquid—akin iritation, blistering. Vapor—eye and nasal imitation,

Short Exposure Tolerance—400 ppm for 5 minutes.

Exposure Procedurss—Vapor—remave victim to fresh air; if breathing stops, apply artificial respiration. Skin or
eya conlact—remove contaminated clothing and gently wash affected areas with water,

REACTIVITY DATA
Stability—-May polymerize it exposed to heat and uninhibited. Can react with oxidizing materials.

Compatibility—~Material: Usual materials of construction are suitable.

Cargo; Group 13 of compatibility chart.

e
SPILL OR LEAK PROCEDURE

Waar rubber gloves, face shield, protective clothing, Have all-purpose canister mack available. Avoid contact
with liquid. Secura ignition sources.

If a spill occurs, call the National Response Center, S00-424-8802,
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o-XYLENE

Synonyms=-- Benzene, dimethyl-; 1,2-Dimethyl benzene; United Nations Number...............cc.c...,r,. 1307
Orthoxylene; ortho-Xylene; Xylol

CHRIS Code ...ooooeoer e eremrivnrenriorerinpnn, XD
Formyla—CsHd{CHs)z
Boiling Point ..................., — 144°C ___202°F
Appearance-Odor-~Colorless liquid; benzsne-like ——C __  °F
aromatic odor Freezing Point....................... —=29'C ___13F
Specific Gravity—0.89 - —_"C ____°F
) Vapor Pressure 20°C (68°F) (mmHg) . =
Chemical Family—Aromatic hydrocarbons R,r:v.po, Pressure (p‘i,)_“__,_______”
Vapor Pressure 46°C {115°F) (psia)}
Pollution Category--USEPA __C__ IMO __C" Vapor Denslty (Alr = 1.0)

Applicable Bulk Reg. 46 CFR Subchapter ... ..D. O Solubility in Water.....

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liquid
Electrical Group—0D

Generasl—Moderale fire hazard, whan exposed to heat or flame. Flashback along vapor trail may occur. Vapor
may explode it ignited in an enclesed area.

-]
1.1t0 7.0%
867

Flash Point {°F)

Flammable Limits.

Autoignition Temp. 'F) .

Extinguishing Agents... CQ;, dry chemical, foam, water fog

Special Fire Pmcedurel Water may be ineffective but water should be used to keep fire-exposed
containers cool. If a leak or BpI" has not ignited, use water spray to disperse the vapors and te protect
personnel attempting to stop a leak. Water spray may be used to flush spilis away from exposuras.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1, 2 0.05 100 100

General—Vapor inhalation harmtul. Liguid irritating.

Symptoms—Hoadache, dizziness. staggering, nausea, and drowsiness,

Short Exposure Tolerance—Narcosis in animals begins with inhalations of 2300-3500 ppm. Instances of
unconscicusnass in humans from severe exposures have been described, but the specific concentrations
weare unknown.

Exposure Procedures—Vapor—remove victim to frash air; if breathing stops, apply artificial respiration. Skin or
eye contact—remove contaminated ¢lothing and flush affected areas with water for t5 minutes. Get medical
advice or attention.

REACTIVITY DATA
Stability—S$table

Compatibility—Material: Most materials of construction are satisfactory. Rubber will swell and sotten after
prolonged exposure.

Cargo: Group 32 of compatibility chart

SPILI OR LEAK PROCEDURE

Wear polyethylene gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid
contact with liquid. Secure ignition squrces.

1f o spill occurs, call the National Response Center, R00-424-5802,

Remarks: " Pollution Category C oil-like, 33 CFR 151.49.
** Vapor Prassure: 10 mmMg at 32.1°C.

309




m-XYLENE

Synonyms— Benzene, dimethyl; 1,3-Dimethyl benzena; United Nations Number............ccoo.poorsv o, 1307
Metaxylens; mata-Xylene, Xylot

CHRIS Code .......ooovvvvevrererace e renrenr. — XM
Formula—CsH.(CHs),
Boiling Point............c......,... ___138°C ___ 282°F
Appearance-Odor—Coloriess liquid; benzene-like _C ____°F
aromatic odor Freezing Point ~47°C __—§3'F
Specitic Gravity—0.87 - ¢ ____'F
Vaper Pressure 20°C (68'F) (mmHg) . =
Chemical Family—Aromatic hydrocarbons de:rv.mr p':é.“" (pals....... '. w _ 034

. Vapor Pressure 46°C (115"'F) (pai
Pollution Category—USEPA _ C  IMO .8 Vapor Density (Air = 1.0).

Applicable Bulk Reg. 46 CFR Subchapter ..., _D. O Solubility in Water ..

FIRE & EXPLOSION HAZARD DATA
Grade—C: Flammable liquid
Electrical Group—D

General—Dangerous fire hazard and moderate explosion hazard when exposed to heat or flame. Flashback
along vapor trail may ocour. Vapor may explode if ignited in an enclosed area.

Flash Point ("F).....

Flammable Limits ..

Autoignition Temp, (‘F)

Extinguishing Agents... Feam, CO;, dry chemical

Special Fire Proeedures Water may be ineffective but water should be used to keep fire-exposed
containers cool. If a leak or splll has not ignited, use water spray to disperse the vapor and to protect
personnel attempling to stop a leak. Water spray may be used to flush spills away.

e T
L1 te 7.0%
982

HEALTH HAZARD DATA
Health Hazard Ratings Odor Thresbold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1,1,2 0.05 100 100

General—Vapor inhalation has moderate systemic effect resulting in possible loss of consciousness.

Symptems—Headache, confusion, nausea, dizziness, Dermatitis may result from repeated skin exposure.

Short Exposure Tolerance—Narcosis in animals begins with inhalations of 2300-3500 ppm. instances of
uNCoNsciousness in humans from savers exposures has bean dascribed, but the specific concentrations
were unknown. 300 pprm is the suggested short term inhalation limit.

Exposure Procedures—Aemove from exposure; remove comaminated clothing, cleanse skin, and eyes. Artificial
respiration shouid be started immediately if breathing has stopped.

REACTIVITY DATA
Stability—Stable.

Compartibility—Material: Sottens rubber; not corrosive to most metals.

Cargo; Group 32 of compatibility char.

SPILL OR LEAK PROCEDURE

Waar polyethylens gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid
comtact with liquid. Secure ignition sources. Wash up with water.

Ef a spill occurs, call the National Response Center, $00-424-8802.

Remarks: * Pollution Category C oil-like, 33 CFR 151.49.
** Vapor Pressure: 10 mmHg at 28.3°C.
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p-XYLENE

Synonyms— Banzene, dimathyl-; 1,4-Dimethyl benzens; United Nations Number..............cocoooeveinnenne 1307
Paraxylene; para-Xylene; Xylol

Formule-—CoH, (CHs)z
Boiling Point ...
Appearance-Odor—Caolorless liquid; benzene-like
aromatic odor Freczing Polnt.
Specific Gravity—0.86

Vapor Pressure 20°C (68°F) (mmH;
Chemical Family—Aromatic hydrocarbons a:f:'v..ur Ke_.m ((prh)(m‘)

Vapor Pressure 46°C (115'F) (psin)

Pollution Category—USEPA __C  IMO _C°
Applicable Bulk Reg. 46 CFR Subchapter ..... ..

FIRE & EXPLOSION HAZARD DATA
Grade—D: Combustible liguid
Electrical Group—D

General—Moderate fire hazard, when exposed to heat or flama

Flask Point CF)..... . B1
Flammable Limits.. 1110 7.0%
Autoignition Temp. C'F) .. 870

Extinguishing Agents.... . GOy, dry chemical foam, water fog

Special Fire Procedures .. Water may be ineffactive but water should be used to kesp fire-exposed
containers cool. If a leak or spill has not ignited, use water spray to disperse the vapors and to protect men
attempting to stop a leak. Water spray may be used 1o flush spills away from exposures.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
1.1, 2 0.0 100 100

General—\Vapor inbalation harmful.

Symptoms—Headache, dizziness, nausea.

Short Exposure Tolerance—Narcosis in animats bagins with inhalation ot 2300-3500 ppm. Instances of
unconsciousness in humans from severe exposures have been described, but the specific concentrations
were unknown.

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

REACTIVITY DATA
Stability—Stable.

Compatibility—Material; Most materials of construction are suitable. Rubber exposed to xylene will swell, soften
and eventually deteriorate.

Cargo: Group 32 of compatibility chart.

SPILL OR LEAK PROCEDURE

Wear polysthylena gloves, face shield, protective clothing. Have all-purpose canister mask available. Avoid
contact with Tiquid. Secure ignition sources.

If & wpill occurs, call the National Response Center, B00-424-5802.

Remarks: * Pollution Category C oil-like, 33 CFR 161.49.
** Vapor Pragsure: 10 mmHg at 28.3°C.
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ZINC DIALKYLDITHIOPHOSPHATE

Synonyms~— Zing dinexyldithiophosphate; Zinc Unlited Nations Number.............ooiiien. 5
dihexylphosphorodithioate
CHRIS Code......ccooooovrvevrvcrvereeseserres o, —BRE
Formuls—Indefinite
Holling Point ...................Recompoges'C _ _ °F
Appearance-Odor—Light yellow liquid; sweet odor —_'C __°F
Freezing Point................Pouw point 18'C __ °F
Specific Gravity—1.10 ta 1.12 at 20°C {liquid); 1.6 at C _____°F
20°C (solid) Vapor Pr "C (68°
0 ) por Preasure 20°C (68°F) (mmHg) —Low
Chemical Family—Unassigned Reid Vapor Pressure (psia)............ _Llow

Vapor Preasure 46°C (115°F) (psia)
Pollution Category—USEPA IMO __A Vapor Density (Air = 1.0
Applicable Bulk Reg. 46 CFR Subchapter ........ -RQ Solubility in Water ...........

FIRE & EXPLOSION HAZARD DATA
Grade—D or E: Combustibte liquid
Electrical Group—NA.

General—Hydrogen sulfide vapors may be evolved if the material is heated in excess of 150°F.

Flagh Peint ('F).. . ~150
Flammable Limits . Unavailable
Autoignition Temp. { . Unavailable

Extinguishing Agents..
Special Fire Procedures

. Dry chemical, CO.
. Fire fighters should be equipped with self-contained breathing apparatus.

HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)}
Unavailabte 0.7 10 ppm (H:5) 10 ppm (H,5}
General—Irritating on prolonged contact with the skin; severe swelling and destruction of tissue may result in a
few hours. Thare is no inhalation hazard at room temperature. Skin penetration is high, but there is no
hazard.
Symptoms—Red, swollen skin; coughing.

Short Exposure Tolerance—Skin penetration at toxic levels—3.16 milliliters per 1000 grams of bady weight; no
iliness in & hour exposure. Minimum concentration found fatal after one hour exposure—600 ppm {H:S).

Ezposure Procedures—\inavailable.

REACTIVITY DATA
Stability-—Antioxidant, may decompose with evolution of H,S if heatad about 150°F, Contamination by acid may
set up conditions for evelution of H,S. Contamination by water effects stability.

Compatibility—Muterial: No corosive or destructive effect on steel, wood or cloth. Normal materials may be
usad; may soften natural rubber and some paints.

Cargo: Group 34 of compatibility chart,

SPILL OR LEAK PROCEDURE

Rubber protectiva clothing, self-contained breathing apparatus, etc. Cover with soda ash. Clean up and
neutraiize with diluted hydrochloric acid and wash with excess water.

If a spill occurs, call the National Response Center, B00—424-8802,

Remarks: ¥ 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 2 numeri-
cal prefix was ignored in alphabetizing.

To Find

p-Acetaldehyde

Acetic acid anhydride
Acetic acid, butyl ester
Acetic acid, iso-butyl ester
Acetic acid, ethenyl ester

Acetic acid, ethyl ester
Acetic acid glacial

Acetic acid, isopropyl ester

Acetic acid, methyl ester

Acetic acid, 1-methylpropyl ester

Acetic acid, n-propyl ester
Acetic acid, sec-butyl ester
Acetic acid, vinyl ester
Acetic aldehyde

Acetic ester

Acetic ether

Acetic oxide

Acetylene tetrachloride
Acetyl oxide

Acroleic acid

Acrylamide monomer
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Look Up

Paraldehyde
Acetic anhydride
n-Butyl acetate
iso-Butyl acetate
Vinyl acetate

Ethyl acetate
Acetic acid
iso-Propyl acetate
Methyl acetate
sec-Butyl acetate

n-Propyl acetate
sec-Butyl acetate
Vinyl acetate
Acetaldehyde
Ethyl acetate

Ethyl acetate

Acetic anhydride
1,1,2,2-Tetrachloroethane
Acetic anhydride
Acrylic acid

Acrylamide solution



To Find

Acrylic acid amide

Acrylic acid, iso-buty] 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

Allyl trichloride
Aminobenzene
1-Aminobutane
2-Aminobutane
2-Aminoisobutane
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Acrylamide 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

Acetaidehyde

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

1-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
1-Amyl alcohol

primary-n-Amyl alcohol
Amyl aldehyde

Amy! 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 Dichloroethane
Azabenzene

Azacyclohelane
Azine

Azotic acid
Azotic acid

Babulum oil
Banana oil
Battery acid
BBP
Benenamine

Benzenamine
Benzene carbinol

Benzene chloride
Benzene, chloro-
Benzene, chioromethyl-

Benzene concentrate

Benzenediamine, ar-methyl-
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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 _
1,1-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, 0-, 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

Methy! 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 resing

1-Butoxy butane
Butoxydiethylene glycol

2-Butoxy ethanol
2-(2-Butoxyethoxy)ethanol
Butyl acetate

Butyl acetate
normal-Buty! 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 aleohol
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-Buty! aldehyde
n-Butyl aldehyde
Butylamine

Butylamine
N-Butyl-1-butanamine
n-Butylcarbinol

Butyl Carbitol

Butyl Cellosolve
Butyl diglycol
Butyl! dioxitol

1-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

Butyi oxitol
n-Butyl-2-propenoate
Butyraidehyde
Butyric acid

Butyric alcohol

Butyric aldehyde

Look Up

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

Camphor tar

Capric alcohol
epsilon-Caprolactam
Carbinol

Carbitol solvent

Carbolic acid
Carbon bisulfide
Carbon bisulphide
Carbon disulphide
Carbon tet

Cellosolve Acetate

Cellosolve Solvent
Chamber acid
Chinese bean oil

Chlorallylene

Chlorate of soda
2-Chlorethanol

Chlorex

Chlorinated hydrochloric ether

Chloroacetic acid, liguid
alpha-Chloroallyl chloride
gamma-Chloroallyl chloride
Chlorobenzol
1-Chlore-2,3-epoxypropane

3-Chloro-1,2-epoxypropane
Chloroethane
2-Chloroethanol
Chloroethene
2-Chloroethyl alcohol

Chloroethylene
Chloroethyl ether
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Naphthalene

n-Decyl alcohol

Caprolactam solution

Methy! alcohol

Diethylene glycol ethyl
ether

Phenol

Carbon disulfide
Carbon disulfide
Carbon disulfide
Carbon tetrachloride

Ethylene glycol ethyl ether
acetate

Ethylene glycol ethyl ether

Sulfuric acid

Soybean oil

Allyl chloride

Sodium chlorate solution
Ethylene chlorohydrin
2,2’-Dichloroethy! ether
1,1-Dichloroethane

Chloroacetic acid
1,3-Dichloropropene
1,3-Dichloropropene
Chlorobenzene
Epichlorohydrin

Epichlorohydrin
Ethyl chloride
Ethylene chlorohydrin
Vinyl chloride
Ethylene chlorohydrin

Vinyl chloride
2,2’-Dichloroethyl ether



To Find

bis(2-Chloroethyl)ether
bis-beta-Chloroethyl ether
Chlorohydric acid

bis(2-Chloroisopropyl)ether
Chloromethane
(Chloromethyl)benzene
Chloromethyloxirane
1-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-Chlorenitrobenzene
2,4-Dichlorophenol
Allyl chloride

Allyl chloride

Allyl chloride
Allyl chloride
Allyl chloride
Epichlorohydrin
Epichlorohydrin

Chlorosulfonic acid

1,1,1-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



To Find

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 Epichlorchydrin

Crude solvent coal tar naphtha
Crystalite

Cumol

Cyanoethane
2-Cyanoethanol
Cyanoethylene
Cyanomethane

2-Cyanopropene

Cychlohexanamine
Cyciohexatriene
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

Methy! 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




To Find

1,3-Cyclopentadiene
1,3-Cyclopentadiene dimer
Cymol

DCEE

D.D, turpentine
DEA

Dead oil
DEAE

Deanol

1-Decancl

decylbenzenesulfonic acid; Un-,
Do-, Tri-, Tetra-, Penta- or
Hexa-

DEG

DEN

Denatured alcohol
Detergent alkylate #2
D-Glucitol

Diacetone
2.4-Diaminotoluene
2,2’-Diaminodiethylamine
1,2-Diaminoethane
1,11-Diamino-3,6,9-
triazaundecane

Diammonium sulfide solution
DIBK

1,2-Dibromoethane
sym-Dibromoethane

Di-n-butylamine

n-Dibutylamine
Di-(n-butyl)amine
Dibutyl ether
Di-n-butyl ether
n-Dibutyl ether
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Dicyclopentadiene
Dicyclopentadiene
p-Cymene

2,2’-Dichloroethyl ether
Turpentine
Diethanolamine
Creosote, coal tar
Diethylethanolamine

Dimethylethanolamine
n-Decyl alcohol
Alkylbenzenesulfonic acid

Diethylene glycol
Diethylamine
Ethyl alcohol
Dodecylbenzene
Sorbitol

Diacetone alcohol
Toluenediamine
Diethylenetriamine
Ethylenediamine
Tetraethlyenepentamine

Ammonium sulfide solution
Diisobutyl ketone
Ethytene dibromide
Ethylene dibromide

Dibutylamine

Dibutylamine
Dibutylamine
n-Butyl ether
n-Butyl ether
n-Butyl ether



To Find

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-
1,4-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’-Dvichloroethyl 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-Diethylethanamine
N,N-Diethylethanolamine
Diethyl ether
Di-(2-ethylhexyl)phthalate

Diethyl-(2-hydroxyethyl)amine
Diethylolamine

Diethy! 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-Dihydroxyethane

Di-beta-hydroxyethoxyethane
Di-(2-hydroxyethyl)amine
2,2’-Dihydroxyethyl ether
2,2’-Dihydroxyisopropyl ether

Diisobutene
Diisobutylene, isomeric comp’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

Diethanclamine
Diethylene glycol
Diisopropanolamine
Dipropylene glycol
Ethylene glycol

Triethylene glycol
Diethanolamine
Diethylene glycol
Dipropylene glycol
Diisobutylene

Diisobutylene

Toluene diisocyanate

Diphenylmethane
diisocyanate



To Find

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-Dimethy] 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

Diisobuty] 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



To Find

4,4 -Diphenylmethane
diisocyanate

Diphenylmethane-4,4’-
dilsocyanate

Diphenyl oxide-diphenyl mixture
Dipropylamine
Dipropylmethane
Dithiocarbonic anhydride
Divinyl

DMA

DMF

DMFA

n-Dodecylbenzene
Dodecylbenzenesulfonic acid
alpha-Dodecylene
Deolcymene

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

Diphenyimethane
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



To Find

Drycleaners safety solvent
Dutch liquid

Dutch oil

Earthnut oil
EB

EDB

EDC

Edible tallow

EE Solvent
Ektasolve DB Solvent

Ektasolve DE Solvent

Ektasolve DM Solvent

Ektasolve EB Solvent
Elayl

Embafume

Engravers acid
Engravers acid

Engravers oil
Engravers oil
EO
1,2-Epoxybutane
Epoxyethane

1,2-Epoxyethane
1,2-Epoxypropane
Erythrene

Essence of mirbane
Ethanal

Ethane carboxylic acid
1,2-Ethanediamine
Ethane, 1,2-dibromo-
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Naphtha: Stoddard solvent
Ethylene dichloride

Ethylene dichloride

Peanut oil
Ethylbenzene
Ethylene dibromide
Ethylene dichloride
Tallow

Ethylene glycol ethyl ether

Diethylene glycol butyl
ether

Diethylene glycol ethyl
ether

Diethylene glycol methyl
ether

Ethylene glycol butyl ether
Ethylene

Methyl bromide

Nitric acid (56 to 68%)
Nitric acid (95%)

Nitric acid (56 to 68%%)
Nitric acid (95%)
Ethylene oxide
1,2-Butylene oxide
Ethylene oxide

Ethylene oxide
Propylene oxide
Butadiene
Nitrobenzene
Acetaldehyde

Propionic acid
Ethylenediamine
Ethylene dibromide




To Find

Ethane, 1,1-dichloro-
Ethane, 1,2-dichloro-

1,2-Ethanediol
1,2-Ethanediol diacetate
Ethanenitrile

Ethane, 1,1’-oxybis-

Ethane, 1,1’-oxybis[2-chloro-

Ethane, pentachloride
Ethane, pentachloro-
Ethane, 1,1,2,2-tetrachloro-
Ethane, 1,1,1-trichloro-
Ethane trichloride

Ethane, 1,1,2-trichloro-
Ethanoic acid
Ethancic anhydride
Ethanol

Ethanol, 2-butoxy-

Ethanol, 2-ethoxy-
Ethanol, 2-ethoxy-, acetate

Ethanol, 2-methoxy-
Ethene

Ethene, chloro-
Ethene, 1,1-dichloro-
Ethene, tetrachloro-

Ethene, trichloro-
Ethenylbenzene

Ether

Ether, bis(2-chloro-1-methylethyl)

Ether cyanatus
Ether, hydrochloric
Ethinyl trichloride

Ethoxyethane

Look Up

1,1-Dichioroethane
Ethylene dichloride

Ethylene glycol
Ethylene glycol diacetate
Acetonitrile

Ethyl ether
2,2’-Dichloroethyl ether

Pentachloroethane
Pentachloroethane
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane

1,1,2-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



To Find

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(2,2,1)-hept-

2-ene
Ethylidene chloride
Ethylidene dichloride

1,1-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-methy! pyridine
Ethyl nitrile
Ethylolamine

Ethyl oxide
5-Ethyl-2-picoline

Ethyl propencate

Ethyl 2-propenoate
2-Ethyl-3-propyl acyraldehyde
Ethyl sulfate
Ethyl-o-toluidine

Look Up

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

1,1-Dichloroethane
1,1-Dichloroethane

1,1-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-Ethyi-3-propylacrolein
Diethyl sulfate
2-Methyl-6-ethylaniline



To Find

Ethyl vinyl ether
Ethoxy diglycol

2-(2-Ethoxyethoxy)ethanol

2-[2-(2-Ethyoxyethoxy)-

ethoxyjethanol
Ethyoxytriethylene glycol
EVE

F 12

Fermentation alcohol
Fermentation buty! alcohol
Fetilizer acid
Flourocarbon 22

Formalin

Formalith

Formic acid, methyl ester
Formic aldehyde solution
Formol

Formylic acid
Formy! trichloride
Freon 12

Freon 22

Fuel oil no. 1

Fuel oil no. 1-D
Fuel oil no. 2-D
Fuel oil no. 6
Fuming sulfuric acid

Fural

2-Furaldehyde
2-Furancarbinol
2-Furancarbonal
2-Furancarboxaldehyde
2,5-Furandione

2
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Vinyl ethyl ether

Diethylene glycol ethyl
ether

Diethylene glycol ethyl
ether

Ethoxy triglycol

Ethoxy triglycol
Vinyl ethy! ether

Dichlorodifluoromethane
Ethyl alcohol

iso-Butyl alcohol
Sulfuric acid
Chlorodifluoromethane

Formaldehyde solutions
Formaldehyde solutions
Methyl formate

Formaldehyde solutions
Formaldehyde solutions

Formic acid

Chloroform
Dichlorodifluoromethane
Chlorodifluoromethane
Kerosene

Diesel oil
Diesel oil
Bunker C
Oleum

Furfural

Furfural

Furfuryl alcohol
Furfural

Furfural

Maleic anhydride




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

Gilycol alcohol

Gilycol 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
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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



To Find

Grain alcohol
Groundnut oil
L-Gulitol
Gum camphor
Gum spirits

Gum turpentine

Halon 122

Hard wax

HEA

Heavy industrial fuel oil
Heavy oil

n-Heptane
n-Heptylethylene
Hepty! hydride
Hexahydroaniline
Hexahydroazepine

Hexahydrobenzene
Hexahydrophenol
Hexamethylene
Hexanaphthene
Hexane

1,2,3,4,5,6-Hexanehexol
Hexanes

1-Hexanol

n-Hexanol

Hexanols

Hexone
sec-Hexyl acetate
Hexyl alcohol
n-Hexyl alcohol
sec-Hexyl alcohol

Hexyl hydride
High-strength hydrogen peroxide
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Ethy! alcohol
Peanut oil
Sorbitol
Campbhor oil
Turpentine

Turpentine

Dichlorodifluoromethane
Paraffin wax
2-Hydroxyethyl acrylate
Bunker C

Creosote, coal tar

Heptane

1-Nonene

Heptane
Cyclohexylamine
Hexamethyleneimine

Cyclohexane
Cyclohexanol
Cyclohexane
Cyclohexane
n-Hexane

Sorbitol
Hexane, iso- or n- isomers
Hexanol
Hexanol
Hexanol

Methyl isobutyl ketone
Methyl amyl acetate
Hexanol

Hexanol

Ethyl butanol

n-Hexane
Hydrogen peroxide



To Find

High temperature coal tar
Hight solvent naphtha
Hioxyl

HaN

Homopiperidine

Hoof oil

Household ammonia
Hydracrylic acid, beta-lactone

Hydracrylonitrile
Hydrochloric ether
Hydrocyanic ether
Hydrogencarboxylic acid
Hydrogen chioride

Hydrogen dioxide
Hydrogen nitrate
Hydrogen nitrate
Hydroperoxide
2-Hydroxethylamine

beta-Hydroxethylamine
Hydroxybenzene
1-Hydroxybutane
2-Hydroxybutane
1-Hydroxy-2-cyanoethane

Hydroxycyclohexane
bis[2-(2-Hydroxyethoxy)-
ethyl]ether
beta-Hydroxyethyl acrylate
bis(Hydroxyethyl)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
Neatsfoot oil
Ammonia solutions
beta-Propiolactone

Ethylene cyanohydrin
Ethyl chioride
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



To Find

N-Hydroxyethyl-1,2-
ethylenediamine
2-Hydroxyethyl 2-propenocate
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

1,1"-Iminodi-2-propanol

Impure camphor
Inedible tallow
IPA

iso-
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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 cyanchydrin

Ethylene cyanohydrin
Ethylene cyanohydrin
iso-Propanolamine
Propanolamine
Cresols

Benzyl alcohol

Diethylethanolamine

Sodium hypochlorite
solution

iso-Butyl alcohol
Kerosene
Diethanolamine
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

Isobutyl alcohol
Isobutylaldehyde
Isobutylamine
mono-Isobutylamine
Isobutyl methyl carbinol

Isobutyl methyl ketone
Isobutyl methyl methanol
Isobutyl-2-propencate
Isobutyraldehyde
Isobutyric aldehyde

Isodecaldehyde, mixed isomers

Isodecyl acrylate
Isodecyl propenoate
Isonitropropane
Isooctanol

Isooctyl alcohol
Isopentane
Isopentyl acetate
Isopropanol
Isopropanclamine

Isopropene cyanide
Isopropenylbenzene
2-1sopropoxypropane
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
1so-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-Propyi alcohol
iso-Propanolamine

Methacrylonitrile
alpha-Methylstyrene
iso-Propyi ether
iso-Propyl acetate
Methyl isobutyl ketone



To Find

Isopropyl alcohol
Isopropylamine

Isopropyl benzene
Isopropylcarbinol

Isopropyl ester of acetic acid

Isopropyl cther
Isopropylideneacetone
4-Isopropyl-1-methyl benzene
Isopropyltoluene

4-Isopropyl toluene

p-Isopropyltcluene
Isotridecanol
Isotridecyl alcohol
Isotron

Isovaleral

Isovaleraldehyde

Isovaleric aldehyde
Isovalerone

Javelle water

Judean pitch

Katchung oil
Kerosine
Ketohexamethylene

2-Ketohexamethylenimine
Ketone propane
beta-keto-Propane

Laurylbenzene
Lead tetraecthyl
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iso-Propyl alcohol
iso-Propylamine
Cumene

iso-Butyl alcohol
iso-Propyl acetate

iso-Propyl ether
Mesityl oxide
p-Cymene
p-Cymene
p-Cymene

p-Cymene
Tridecanol
Tridecanol

Freon
iso-Valeraldehyde

iso-Valeraldehyde
iso-Valeraldehyde
Diisobutyl ketone

Sodium hypochlorite

solution
Asphalt

Peanut oil
Kerosene
Cyclohexanone

Caprolactam solution

Acetone
Acetone

Dodecylbenzene

Motor fuel anti-knock

compounds



To Find

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, 710%
MEK
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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
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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)-
ethoxylethanol

Methyl acetaldehyde

Methylacetic acid

Look Up

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
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Methylacetic anhydride
Methyl! acetylene-allene mixture

beta-Methylacrolein
2-Methylacrylic acid
2-Methyl] acetonitrile

Methylbenzene
Methylbenzol
alpha-Methylbivinyl
cis-Pentadiene-1,3
trans-Pentadiene-1,3

beta-Methylbivinyl
1-Methylbutadiene
2-Methyl-1,3-butadiene
3-Methyl-1,3-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)
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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

Isoprene
iso-Valeraldehyde

iso-Pentane
iso-Amyl acetate
Mesityl oxide
Methyl amyl acetate
Methyl amy! acetate

iso-Amyl acetate

iso-Valeraldehyde

Ethyl alcohol

Diethylene glycol methyl
ether

Ethylene glycol methyl
ether
1,1,1-Trichloroethane
Acetonitrile
Dichloromethane
Diphenylmethane
diisocyanate
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Methylene bis-phenylisocyanate

Methylene chloride
Methylene dichloride
Methylene oxide

Methylethene
Methylethyl aniline
{1-Methylethyl)benzene
Methyl ethyl carbinol
Methylethylene

Methylethylmethane
N-(1-Methylethyl)-2-propanamine
6-Methyl-1-heptanol

Methyl hydride

Methy] hydroxide

- Methylisoamyl acetate
Methyl isobutenyl ketone
Methy! iso-butyl carbinol
Methylisopropylbenzene
1-Methyl-4-isopropylbenzene

Methyl methacrylate monomer,
inh.

N-Methyimethanamine

N-Methyl methanamine, 40%

N-Methyl methanamine, 50%

Methylmethane

Methyl methanoate

Methyl alpha-methacrylate
Methyl-2-methyl propenoate
2-Methyl nitrobenzene

Methyloxirane
Methyl oxitol

k2 7]
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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



Teo 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-petancl-4-one

Methylphenol (2-, 3- or 4-)
1-Methyl-1-phenylethylene
2-Methyipropanal
2-Methyl-2-propanamine
2-Methyl-1-propanol

2-Methyl-2-propanol
2-Methylpropenic acid
Methyl propenocate
Methyl 2-propenoate
2-Methylpropenoic acid

2-Methylpropenoic acid
1-Methylpropylacetate
2-Methylpropyl acetate
2-Methyl-1-propyl acetate
2-Methy!-1-propyl acrylate

1-Methyl propylamine
2-Methylpropylamine
N-(2-Methyl propyl)amine
N,N-bis(2-Methylpropyl)amine
Methyl propyl benzene

beta-Methylpropy! 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
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Methylamy] alcohol
Methyl isobutyl ketone
Crude oil

Asphalt

Naphtha: Stoddard solvent
iso-Propanolamine

2-Ethyl hexyl nitrate
Methyl bromide
n-Butylamine

Chloroacetic acid
Chlorobenzene
Chlorcdifluoromethane
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
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Naphthaline _
Naphtha, petroleum
Naphthene

Natural gas

NBA

Necatorina

Neolid
2,2°,2-Nitrilotriethanol

Nitrobenzol
o-Nitrochlorobenzene
2-Nitrophenol
2-