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PREFACE
The Pocket Guide to Chemical Hazards presents information taken from the NIOSH/OSHA

OccupationalHealth Guidelines forChemicalHazards,from National InstituteforOccupational Safety
and Health (NIOSH) criteria documents and Current Intelligence Bulletins, and from recognized
references in the fields of industrial hygiene, occupational medicine, toxicology, and analytical chemis-
try. The information is presented in tabular form to provide a quick, convenient source of information on
general industrial hygiene and medical monitoring practices. The information in the Pocket Guide
includes chemical structures or formulas, identification codes, synonyms, exposure limits, chemical
and physical properties, incompatibilities and reactivities, measurement methods, respirator selec-
tions, signs and symptoms of exposure, and procedures for emergency treatment.

The information assembled in the original 1978 printing of the Pocket Guide was the result of the
Standards Completion Program, a joint effort by NIOSH and the Department of Labor to develop
supplemental requirements for the approximately 380 workplace environmental exposure standards
adopted by the Occupational Safety and Health Administration (OSHA) in 1971.

This revision of the PocketGuideincludes current exposure limits, updated sampling and analyti-
cal methods, new respirator selections for chemicals with revised exposure limits, flammability/
combustibility ratings, and specific gravities.
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1. INTRODUCTION
The NIOSH Pocket Guide to Chemical Hazards s in-

tended as asourceof general industrial hygiene information for
workers, employers, and occupational health professionals.
The Pocket Guide does not contain an analysis of all pertinent
data; rather, it presents key Information and data in abbreviated
tabular form for 398 chemicals or substance groupings (e.g.,
cyanides, fluorides, manganese compounds, etc.) that are
found in the work environment and that have existing Occupa-
tional Safety and Health Administration (OSHA) regulations.
The industrial hygiene information found in the Pocket Guide
should help users recognize and control occupational chemical
hazards. The chemicals contained in this revision are sub-
stances previously listed in the OSHA Z-1, Z-2, and Z-3 Tables
(many of which now have revised permissible exposure limits
[PELs]). Additional substances thatwere included as partofthe
new OSHA Z-1-A Table on January 19, 1989, will be incorpo-
rated Into the next edition of the Pocket Guide.

Background

In 1974, the National Institute for Occupational Safety and
Health (NIOSH) (which is responsible for recommending health

andsafetystandards)joined OSHA (whose jurisdictions include
promulgation and enforcement activities) In developing a series
of complete occupational health standards for substances with
existing PELs. This joint effort was labeled the Standards Com-
pletion Program and involved the cooperative efforts of several
contractors and personnel from various divisions within NIOSH
and OSHA. The Standards Completion Program developed
380 substance-specific draft standards with supporting docu-
mentation that contained technical information and recommen-
dations needed for the promulgation of new occupational
health regulations. The Pocket Guide was developed to make
the technical nformation in those draft standards more conve-
niently available to workers, employers, and occupational
health professionals. The Pocket Guide is updated periodically
to reflect new data regarding the toxicity of various substances
and any changes in exposure standards or recommendations.

Data Collection and Application

The data collected for this revision were derived from a
variety of sources, Including NIOSH criteria documents and
Current Intelligence Bulletins (CIBs), and recognized refer-
ences In the fields of industrial hygiene, occupational medicine,
toxicology, and analytical chemistry.
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II. NIOSH RECOMMENDATIONS
Acting under the authority of the Occupational Safety and

Health Act of 1970 (Public Law 91-596), NIOSH develops and
periodically revises recommended exposure limits (RELs) for
hazardous substances or conditions in the workplace. NIOSH
also recommends appropriate preventive measures to reduce
or eliminate the adverse health and safety effects of these
hazards. To formulate these recommendations, NIOSH evalu-
ates all known and available medical, biological, engineering,
chemical, trade, and other information relevant to the hazard.
These recommendations are then published and transmitted to
OSHA and the Mine Safety and Health Administration (MSHA)
for use in promulgating legal standards.

NIOSH recommendations are published in a variety of
documents. Criteria documents recommend workplace expo-
sure limits and appropriate preventive measures to reduce or
eliminate adverse health effects and accidental injuries.

ClBs are issued to disseminate new scientific information
about occupational hazards. A CIB may draw attention to a for-

merly unrecognized hazard, report new data on a known haz-
ard, or present information on hazard control.

Special Hazard Reviews, Occupational Hazard Assess-
ments, and Technical Guidelines support and complement the
other standards development activities of the Institute. Their
purpose is to assess the safety and health problems associ-
ated with a given agent or hazard (e.g., the potential for injury or
for carcinogenic, mutagenic, or teratogenic effects) and to rec-
ommend appropriate control and surveillance methods. Al-
though these documents are not intended to supplant the more
comprehensive criteria documents, they are prepared to assist
OSHA and MSHA in the formulation of regulations.

In addition to these publications, NIOSH periodically pre-
sents testimony before various Congressional committees and
at OSHA and MSHA rulemaking hearings.

A complete list of occupational safety and health issues for
which NIOSH has formal policies (e.g., recommendations for
occupational exposure to chemical and physical hazards, engi-
neering controls, work practices, safety considerations, etc.) is
scheduled for publication in 1990.
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II. HOW TO USE THIS POCKET GUIDE
The Pocket Guide has been designed to provide chemical-

specific data to supplement general industrial hygiene knowl-
edge. To maximize the amount of data provided in this limited
space, abbreviations and codes have been used extensively.
These abbreviations and codes, which have been designed to
permit rapid comprehension by the regular user, are discussed
for each column in the following subsections.

Chemical Name and Structure/Formula, CAS and RTECS
Numbers, and DOT ID and Guide Numbers

Chemical Name and Structure/Formula. - The chem-
ical name found in the OSHA General Industry Air Con-
taminants Standard (29 CFR' 1910.1000) is listed first. The
chemical structure or formula Is also provided; carbon-carbon
double bonds (-C=C-) have been indicated where applicable. A
page Index for selected synonyms and trade names Is Included
at the back of the Pocket Guide to help the user locate a specif ic
substance.

CAS and RTECS Numbers. - Below the chemical struc-
ture/formula is the Chemical Abstracts Service (CAS) registry

*Code of Federal Regulations.

number. This number, in the format xxx-xx-x, is unique for each
chemical and allows efficient searching on computerized data
bases. A page index for all CAS registry numbers listed is
included at the back of the Pocket Guideto help the user locate
a specific substance.

Immediately below the CAS number Is the NIOSHRegistry
of Toxic Effects of Chemical Substances (RTECS) number, in
the format ABxxxxxxx. RTECS may be useful for obtaining
additional toxicologic information on a specific substance.

DOT ID and Guide Number.-Under the RTECS number
are the U.S. Department of Transportation (DOT) identification
number and the corresponding guide number. Their format is
xxxx xx. The Identification number (xxxx) Indicates that the
chemical is regulated by DOT. The Guide number (xx) refers to
actions to be taken to stabilize an emergency situation; this
information can be found in the DOT 1987 Emergency Re-
sponse Guidebook, DOT P 5800.4 (Office of Hazardous Mate-
rials Transportation [DHM-51], Research and Special Pro-
grams Administration, U.S. Department of Transportation, 400
Seventh Street S.W., Washington, D.C. 20590).

Synonyms, Trade Names, and ConversIon Factors

Common synonyms and trade names are listed alphabet-
ically for each chemical. Factors for the conversion of ppm
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(parts per million parts of air) to mg/M3 (milligrams per cubic
meter of air) at 680F and 1 atmosphere are listed for all liquids
and gases.

Exposure Limits

The NIOSH RELs are listed first in this column. Unless
noted otherwise, RELs are time-weighted average (TWA) con-
centrations for up to a 1 0-hour workday during a 40-hour work-
week. A short-term exposure limit (STEL) is designated by
"ST" preceding the value; unless noted otherwise, the STEL is
a 1 5-minute TWA exposure that should not be exceeded at any
time during a workday. A ceiling REL is designated by "C"
preceding the value; unless noted otherwise, the ceiling value
should not be exceeded at any time. Any substance that
NIOSH considers to be an occupational carcinogen is desig-
nated by the notation "Ca" (see Appendix A, which contains a
brief discussion of occupational carcinogens).

The OSHA permissible exposure limits (PELs), as found in
Tables Z- 1 -A or Z-2 of the OSHA General Industry Air Contami-
nants Standard (29 CFR 1910.1000), are listed next. Unless
noted otherwise, PELs are TWA concentrations that must not
be exceeded during any 8-hour work shift of a 40-hour work-
week. A STEL is designated by "ST" preceding the value and is
measured over a 15-minute period unless noted otherwise.

OSHA ceiling concentrations (designated by "C" preceding the
value) must not be exceeded during any part of the workday; if
instantaneous monitoring is not feasible, the ceiling must be
assessed as a 1 5-minute TWA exposure. In addition, beryllium,
ethylene dibromide, and methylene chloride (from Table Z-2)
have PEL ceiling values that must not be exceeded except for a
maximum peak over a specified period. Appendix B contains a
brief discussion of carcinogens regulated by OSHA.

The American Conference of Govemmental Industrial Hy-
gienists (ACGIH) Threshold Limit Values (TLVs) are also listed
when they are more restrictive than the OSHA PEL or NIOSH
REL. Unless noted otherwise, TLVs are 8-hour TWA concen-
trations. Ceiling concentrations (which should not be exceeded
at any time) are designated by "C". A STEL is designated by
"ST" and is measured overa 15-minute period. Where applica-
ble, the ACGIH Al (confirmed human carcinogen) and A2 (sus-
pected human carcinogen) designations for individual chemi-
cals are included. The ACGIH TLVs for 1989-1990 were used
for this printing of the Pocket Guide.

Concentrations are given in ppm, mg/M3 , or fibers per
cubic centimeter (fibers/cm3). The "skin]" designation indi-
cates the potential fordermal absorption; skin exposure should
be prevented as necessary through the use of good work prac-
tices and gloves, coveralls, goggles, and other appropriate
equipment. Appendix C contains more detailed discussions of



the specific exposure limits for asbestos, the various chromium
compounds, coal tar pitch volatiles, and cotton dust. Appendix
D contains a brief discussion of substances with no established
RELs.

IDLH

Immediately dangerous to life or health concentrations
(IDLHs) represent the maximum concentration from which, In
the event of respirator failure, one could escape within 30
minutes without a respirator and without experiencing any
escape-impairing (e.g., severe eye irritation) or irreversible
health effects. These values were determined during the
Standards Completion Program only forthe purpose of respira-
tor selection. The notation "Ca" appears in this column for all
substances that NIOSH considers to be potential human car-
cinogens (NIOSH recommends the most protective respirators
for exposure to these substances). However, the IDLHs that
were originally determined In the Standards Completion Pro-
gram are shown In brackets following the "Ca" designation
(note: carcinogenic effects were not considered in the Stand-
ards Completion Program). "Unknown" indicates that because
of a lack of data, no ILH could be determined. "LEL" Indicates
that the IDLH is based on the lower explosive limit. "N.E."
indicates that no evidence could be found for the existence of
an IDLH.

Physical Description
This column provides a brief description of the appearance

and odor of each substance. Notations are made as to whether
a substance can be shipped as a liquefied compressed gas or
whether it has major use as a pesticide.

Chemical and Physical Properties
The following abbreviations are used for the chemical and

physical properties given for each substance. NA" indicates
that a property is not applicable, and a question mark (?) indi-
cates that it is unknown.
MW .Molecular weight
BP .Boiling point at I atmosphere, OF
Sol .Solubility in water at 681F', % by weight

(i.e., g/100 ml)
FI.P. Flash point, closed cup (unless anno-

tated "(oc)" for open cup), OF
IP** .. Ionization potential, eV (electron volts)
VP .Vapor pressure at 68"F', mm Hg; "ap-

prox" Indicates approximately
MLT .Melting point for solids, OF
FRZ .Freezing point for liquids and gases, OF
UEL .Upper explosive limit In air, % by volume

(at room temperature*)

See footnotes at end of table.
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LEL . Lower explosive limit in air, % by volume
(at room temperature*)

Sp.Gr . Specific gravity at 681F' referenced to
water at 39.20F(40C)

'f noted after a specific entry, these properties may be reported at other
temperatures.
"Ionization potentials are given as a guideline for the selection of photo-
ionization detector lamps used in direct-reading instruments.

When possible, the flammability of a substance was deter-
mined and listed below the specific gravity. The following
OSHA criteria (29 CFR 1910.106) were used to classify flam-
mable or combustible liquids:

Class IA flammable liquid ......... FI.P below 730F and
BP below 1 00F.

Class B flammable liquid ......... FI.P below 73SF and
BP at or above 1 00F.

Class IC flammable liquid ......... FL.P at or above 73°F
and below 1001F.

Class 11 combustible liquid ........ FI.P at or above 1000 F
and below 1 400F.

Class IIIA combustible liquid ...... FI.P at or above 1400 F
and below 200F

Class IIIB combustible liquid ...... FI.P at or above 200'F.

Incompatibilitles and Reactivitles

This column lists important hazardous incompatibilities or
reactivities of each substance.

Measurement Method

This column provides a brief, key word description of the
suggested sampling and analysis method. Each description
comprises four components:
(1) collection method, (2) sample work-up, (3) analytical
method, and (4) method number. The method number is from
the 2nd or 3rd edition (i.e., 11 or 111) of the NIOSH Manual of
AnalyticalMethods (DHHS (NIOSHI Publication No. 84-100). If
the 2nd edition is cited, this fact is noted along with the appro-
priatevolume number(e.g., 11(4)1. Ina numberof instances, the
table cites the 1985 OSHA Analytical Methods Manual and
applicable method number (e.g., OSHA [#211). "None avail-
able" indicates that no method has been developed by NIOSH
or OSHA. The codes listed are explained in Table 1. Table 2
presents ordering information for the measurement methods
cited.

Personal Protection and Sanitation

This column presents a summary of recommended prac-
tices for each toxic substance. These recommendations sup-



plement general work practices (e.g., no eating, drinking, or
smoking where chemicals are used). Table 3 explains the
codes used. Each category is described as follows:
CLOTHING: Describes conditions that require chemical

protective clothing.
GOGGLES: Describes conditions that require eye protec-

tion.
WASH: Tells when workers should dean the spilled

chemical from the body (in addition to normal
washing before eating, smoking, etc.).

CHANGE: Tells when routine changes of clothing are ad-
visable.

REMOVE: Advises workers when to remove clothing that
has been accidentally contaminated.

PROVIDE: Recommends the availability of eyewash and
quick drench equipment.

Recommendations for Respirator Selection
This column provides a condensed table of allowable res-

pirator use. Each line lists in ppm or mg/m3 a maximum concen-
tration for use (commonly referred to as MUC, maximum use
concentration) or condition (i.e., emergency or planned entry
Into unknown concentrations or IDLH conditions [designated
by the symbol §1, or escape from suddenly occurring respira-

tory hazards) followed by a series of codes representing
classes of respirators. Individual respirator codes are sepa-
rated by diagonal marks (. For each MUC, the table lists only
those respirators that possess the minimum required protec-
tion factor and other use restrictions based on the NIOSH Res-
pirator Decision Logic (DHHS NIOSHI Publication No.
87-108). All recommended respirators of a given class can be
used at any concentration equal to or less than the MUC listed
for that class.

The recommendations for respirator selection for each
substance are based on the most restrictive occupational ex-
posure limit found among the NIOSH REL, the OSHA PEL, and
the ACGIH TLV.

In the Pocket Guide, single-use respirators refer only to
disposable respirators that have been tested under the provi-
sions of 30 CFR 11.140-5 and that have an established protec-
ton factor of 5. To determine whether certain single-use respi-
rators can be used for other applications, including those that
require a higher protection factor, consult the NIOSH Certified
Equipment List (DHHS NIOSHI Publication No. 89-105). If a
higher protection factor is required, the wearer must first be
properly fitted with a respirator using eitheraquantitative fittest
or the "improved" qualitative fit test, as accepted In the OSHA
lead standard (29 CFR 1910.1025).

All respirators selected must be approved by NIOSH
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and MSHA under the provisions of 30 CFR 11. Since an air-
purifying respirator must be specifically approved by NIOSH
and MSHA for use with pesticides, pesticides are not identified
as such in the respirator selection tables.

In addition, a complete respiratory protection program
must be implemented and must fulfill all requirements of 29
CFR 1910.134. Ata minimum, a respiratory protection program
should include regular training, fit-testing, periodic environ-
mental monitoring, maintenance, inspection, cleaning, and
storage. Selection of a specific respirator within a given class of
recommended respirators depends on the particular situation;
this choice should be made only by a knowledgeable person.
REMEMBER: air-purifying respirators will not protect users
against oxygen-deficient atmospheres, and they are not to be
used in IDLH conditions. The only respirators recommended
for fire fighting are self-contained breathing apparatuses that
have full facepieces and are operated in a pressure-demand or
other positive-pressure modes. Additional information on the
selection and use of respirators can be found in the NIOSH
Respirator Decision Logic and the NIOSH Guide to Industrial
Respiratory Protection (DHHS [NIOSHI Publication No.
87-116).

Codes for the various categories of respirators are defined
in Table 4. In addition, the assigned protection factor {APF) is
indicated for each respirator class.

Route of Health Hazard

This column lists the toxicologically important routes of
entry for each substance, abbreviated as follows:

Inh .Inhalation
Abs .Skin absorption
Ing .Ingestion
Con .Skin and/or eye contact

Symptoms

This column lists the potential symptoms of exposure.
Their abbreviations are defined in Table 5.

First Aid

This column lists first aid procedures for eye and skin
contact, inhalation, and ingestion of the toxic substance. Ab-
breviations are defined in Table 6.

Target Organs

This column lists the organs that are affected by exposure
to each substance. Abbreviations are defined in Table 5.



Table 1. - Codes for measurement methods
Code

Collection method:'
Ambersorb
Bag
Bub
Carbo-B
Char
Char (low-Ni)

Char (pet)
Chrom
Dry tube
Filter
Florisil
G-chrom P
Hydrar
Imp
Mol-sieve
Porapak
Si gel
Tenax GC
T-Sorb
Vertical elut
XAD

Method/reagent Code Method/reagent

I Sample work-up:
Ambersorb 0 XE-347 tube
Gas collection bag
Bubbler
Carbosieve* B tube
Charcoal tube
Charcoal tube

(low nickel content)
Charcoal tube (petroleum-based)
Chromosorb tube
Drying tube
Particulate filter
FlorsiI0 tube
Gas-chrom PS tube
Hydrars sorbent tube
Impinger
Molecular sieve tube
PorapakO tube
Silica gel tube
Tenaxs GC tube
Thermosorb0 tube
Vertical elutriator
XADD tube

CCI 4
CFC-1 13

CHCI3
CH2CI2
CH3CN
CH 3COOH
CS2
DMF
FeCI3
HCI
HCOOH
HNO3
H202
HPLC

H2SO4
KOH
LTA
Na2CO3
NaHCO3

Carbon tetrachloride
1.1 ,2-Trichloro-1,2,2-

trifluoroethane
Chloroform
Methylene chloride
Acetonitrile
Acetic acid
Carbon disulfide
Dimethylformamide
Ferric chloride
Hydrochloric acid
Formic acid
Nitric acid
Hydrogen peroxide
High-pressure liquid
chromatography
Sulfuric acid
Potassium hydroxide
Low-temperature ashing
Sodium carbonate
Sodium bicarbonate

(Continued)
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in the chemical listing, an asterisk following an adsorbent tube code (e.g., Char', Si gel*, XAD-2', etc.) indicates that a special
coating must be added. The figure `2" in parentheses following a collection device (e.g., Filter(2). Imp(2), Char(2), etc.) indicates that
two are used in serles.



Table 1. - Codes for measurement methods (Continued)
Code Method/reagent Code Method/reagent

Sample work-up GC/PID GC with photoionization detection
(continued): GC/TEA GC with thermal energy analyzer
NaOH Sodium hydroxide detection
NH4OH Ammonium hydroxide Grav Gravimetric
Pho-acid Phosphomolybdic acid HGA Flameless atomic absorption
Thermal desorp Thermal desorption apparatus with a high-temperature
THF Tetrahydrofuran graphite analyzer

HPLC/FLD High-pressure liquid chromatog-
Analytical method: raphy with fluorescence

AA Atomic absorption spectrometry detection
ECA Electrochemical analysis HPLC/UVD High-pressure liquid chromatog-
GC Gas chromatography raphy with ultraviolet detection
GC/AlkFID GC with alkaline flame ionization IC Ion chromatography

detection ICP Inductively coupled plasma
GC/ECD GC with electron capture IR Infrared spectrometry

detection ISE Ion-specific electrode
GC/EConD GC with electrolytic conductivity PCM Phase contrast microscopy

detection PES Plasma emission spectroscopy
GC/FID GC with flame ionization detection PLR Polarography
GC/FPD GC with flame photometric Titrate Titration

detection for sulfur, nitrogen, Vis Visible spectrophotometry
or phosphorus XRF X-ray fluorescence spectrometry

GC/NPD GC with nitrogen/phosphorus XRD X-ray diffraction spectrometry
detection



Table 2.- Ordering Information for measurement methods
Manual Publication No. Ordering No. Manual Publication No. Ordering No.

NIOSH Manual of Supplement to
Analytical Methods, 3rd edition NIOSH 85-117 PB-86-116-266
2nd edition:

Vol. I NIOSH 77-157-A PB-274-845 2nd supplement
Vol. ll NIOSH 77-157-B PB-276-624 to 3rd edition NIOSH 87-117 PB-88-204-722
Vol. iII NIOSH 77-157-C PB-276-838
Vol. IV NIOSH 78-175 PB-83-105-437 3rd supplement
Vol. V NIOSH 79-141 PB-83-105-445 to 3rd edition NIOSH 89-127 PB-90-162-470
Vol. VI NIOSH 80-125 PB-82-157-728
Vol. Vil NIOSH 82-100 PB-83-105-452 OSHA Analytical

Methods Manual, 4540' 4541
NIOSH Manual of 1985 edition - (fiche)'

Analytical Methods,
3rd edition NIOSH 84-100 PB-85-179-018

*Denotes ordering number of the American Conference of Governmental Industrial Hygienists (ACGIH). 6500 Glenway Ave., Building D-7. Cincinnati,
OH 45211 (513-661-7881). All otherordering numbers are forthe National Technical Information Service (NTIS), Springfield, VA 22161 (703-487-4650).
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Table 3.- Personal protection and sanitation codes

Code Definition

CLOTHING .........................
Any poss liq/Repeat vap ...........
Any poss .........................

Any poss wet .......................
Any poss >x%/IRepeat ye. ..........

Any poss pH <x/Repeat pH >x.

Prevent skin freezing ..............
Prevent contam or freezing .........
Prevent wet or freezing ............
Repeat ...........................
Reason prob ......................

GOGGLES .........................
Any poss .........................
Any poss >xY.I

Reason prob <y%/ ...............

Any poss molt
Reason prob liq-sol ..............

Wear appropriate equipment to prevent:
Any possibility of liquid contact and repeated or prolonged vapor contact with skin
Any possibility of skin contact
Any possibility that skin will become wet with contaminant
Any possibility of skin contact with liquids containing >x% of contaminant and repeated
or prolonged skin contact with liquids containing y%
Any possibility of skin contact with solutions having a pH <x and repeated or prolonged
skin contact with solutions having a pH >x
Self explanatory
Contamination or freezing of skin
Wetting or freezing of skin
Repeated or prolonged skin contact
Reasonable probability of skin contact

Wear eye protection to prevent:
Any possibility of eye contact

Any possibility of eye contact with liquids containing >x% of contaminant and reason-
able probability of eye contact with liquid containing <y%

Any possibility of eye contact with substance in a molten form and reasonable proba-
bility of eye contact with a liquid or solid containing the substance
Any possibility that substance xxx will contact the eyes

(Continued)
Any poss (xxx) ....................



Table 3.- Personal protection and sanitation codes (Continued)

Code Definition

GOGGLES (Continued)
Reason prob ......................
Repeat ...........................

WASH .............................
Daily .............................
Daily (reason prob) ................

Immed contam ....................
Immed contam >x%

Prompt contam y% ..............

Immed contam >xO/
Prompt wet y% ..................

Immed contami/daily ...............
Immed contam pH <x/

Prompt wet pH >x ...............

Immed wet .......................
Immed wet/Prompt contam .........
Immed wet/Prompt contami/daily

Reasonable probability of eye contact
Repeated or prolonged eye contact

Workers should wash:
At the end of each work shift
At the end of each work shift when there is reasonable probability of contact with the
contaminant
Immediately when skin becomes contaminated

Immediately when skin is contaminated with liquids containing >x% contaminant and
promptly when skin Is contaminated with y%

Immediately when skin is contaminated with liquids containing >x% contaminant and
promptly when skin becomes wet with yO
Immediately when skin becomes contaminated and at the end of each work shift

Immediately when skin becomes contaminated with liquid of pH <x and promptly when
skin becomes wet with liquid of pH >x
Immediately when skin becomes wet
Immediately when skin becomes wet and promptly when skin becomes contaminated
Immediately when skin becomes wet, promptly when skin becomes contaminated, and
at the end of each work shift

(Continued)
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Table 3.- Personal protection and sanitation codes (Continued)
Code Definition

WASH (Continued)
Prompt contam .................... Promptly when skin becomes contaminated
Prompt contam/daily ............... Promptly when skin becomes contaminated and at the end of each work shift
Prompt wash soap ................. Promptly wash with soap when skin becomes contaminated
Prompt wet ....................... Promptly when skin becomes wet

CHANGE ........................ Work clothing should be changed daily:
After work if any poss contam ....... If there is any possibility that the clothing may be contaminated
After work if reason prob contam . ... It it is reasonably probable that the clothing may be contaminated

REMOVE ........................ Remove clothing:
Immed contam .................... Immediately if it becomes contaminated
Immed wet ....................... Immediately if it becomes wet
Immed wet (flamm) ................ Immediately it it becomes wet (to avoid flammability hazard)
Immed wet/immed

non-imperv contam .............. Immediately if it becomes wet or if it is non-impervious clothing that becomes
contaminated

Immed non-imperv contain ......... Immediately it it is non-impervious clothing that becomes contaminated
Immed non-imperv contam >xt

Prompt non-imperv contam y% ... Immediately if it is non-impervious clothing that becomes contaminated with liquids
containing >x% of contaminant and promptly if clothing is contaminated with y%

(Continued)



Table 3.- Personal protection and sanitation codes (Continued)
Code Definition

REMOVE (Continued)
Immed non-imperv wett

prompt non-imperv contam.

Prompt non-imperv contam .........
Prompt non-imperv wet ............

PROVIDE ..........................
Eyewash .........................
Quick drench .....................
Eyewash (xxx) ....................
Eyewash x% .....................

OTHER CODES
Liq ...............................
Molt ..............................
NA . .............................
Sol .............................
Soln .............................
Vap ..............................

Immediately it it is non-impervious clothing that becomes wet and promptly if it is non-
Impervious clothing that becomes contaminated
Promptly if it Is non-impervious dothing that becomes contaminated
Promptly if it is non-impervious clothing that becomes wet

The following equipment should be available:
Self-explanatory
Self -explanatory
Eyewash if substance xxx is present
Eyewash if liquids containing >x% of contaminant are present

Liquid
Molten
No recommendation applies in this category
Solid
Solution containing the contaminant
Vapor

15



Table 4. - Symbols, code components, and codes used for respirator selection

Item Definition

Symbol:
V.................
§................................
£................................

................................

A ................................

C ..... .......................
t ................................
APF .............................

Code component:
CCR .............................
D ................................
F ................................
Fu .......................
GMF .............................

M ................................
PAPR ............................
SA ...............................
SCBA ............................
AG ..............................
CF ...............................

At any detectable concentration
Emergency or planned entry into unknown concentrations or IDLH conditions
Substance causes eye irritation or damage; eye protection needed
Substancxe reported to cause eye irritation or damage; may require eye protection
If not present as a tume
Only nonoxidizable sorbents are allowed (not charcoal)
End of service life indicator (ESLI) required
Assigned protection factor

Chemical cartridge respirator
Dust respirator (it an independent code); or a dust filter
Full facepiece
Fume filter
Air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister
Mist filter
Powered, air-purifying respirator
Supplied-air respirator
Self-contained breathing apparatus
Acid gas cartridge or canister
Continuous flow mode

(Continued) L
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Table 4.- Symbols, code components, and codes used for respirator selection (Continued)
hem Definition

Code component (continued):
HiE ........ ........... Air-purifying respirator with a high-efficiency particulate filter (if an independent code);

or a high-efficiency particulate filter
HiEF ......... .......... Air-purifying. full-facepiece respirator with a high-efficiency particulate filter
OV ........ ........... Organic vapor cartridge or canister
PDPP ........... ........ Pressure-demand or other positive-pressure mode
S ....... ............ Chemical cartridge or canister providing protection against the compound of concern
T ....... ............ Tight-fitting facepiece
XS ....... ............ Except single-use respirator
XS a............... Except single-use and quarter-mask respirator 17

Code:
CCRFAGHiE (APF - 50) ........... Any chemical cartridge respirator with a full facepiece and acid gas cartridge(s) in com-

bination with a high-efficiency particulate filter
CCRFOV (APF - 50) .............. Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s)
CCRFOVDMFu (APF . 50) ......... Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in

combination with a dust, mist, and fume filter
CCRFOVHiE (APF . 50) ........... Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in

combination with a high-efficiency particulate filter
CCRFS (APF - 50) ................ Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protec-

tion against the compound of concern
CCRFSHiE (APF . 50) ............. Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protec-

tion against the compound of concern and having a high-efficiency particulate filter
(Continued)



Table 4. - Symbols, code components, and codes used for respirator selection (Continued)
Item Definition

Code (continued):
CCROV (APF = 10) ................ Any chemical cartridge respirator with organic vapor cartridge(s)
CCROVAG (APF = 10) ............. Any chemical cartridge respirator with organic vapor and acid gas cartridge(s)
CCROVDM (APF = ) ............. Any chemical cartridge respirator with organic vapor cartridge(s) in combination with a

dust and mist filter
CCROVDMFu (APF = 10) .......... Any chemical cartridge respirator with organic vapor cartridge(s) in combination with a

dust, mist, and fume filter
CROVHiE (APF = 10) .............. Any chemical cartridge respirator with organic vapor cartridge(s) in combination with a

high-efficiency particulate filter
CCRS (APF = 10) ................. Any chemical cartridge respirator with cartridge(s) providing protection against the com-

pound of concern
D (APF = 5) ................... Any dust respirator
DM (APF = 5) ................... Any dust and mist respirator
DMF (APF = 10) ................... Any dust and mist respirator with a full facepiece
DMFu (APF = 10) ................. Any dust, mist, and fume respirator
DMXSO (APF = 10) ................ Any dust and mist respirator except single-use and quarter-mask respirators
DXSO (APF = 10) ................. Any dust respirator except single-use and quarter-mask respirators
GMFAG (APF = 50) ................ Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-

mounted acid gas canister
GMFAGHiE (APF = 50) ............ Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-

mounted acid gas canister having a high-efficiency particulate filter
GMFOV (APF = 50) ................ Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-

mounted organic vapor canister
(Continued)



Table 4.- Symbols, code components, and codes used for respirator selection (Continued)
Item Definition

Code (continued):
GMFOVAG (APF = 50) .............

GMFOVAGHiE (APF = 50).

GMFOVDMFu (APF 50) ..........

GMFOVHiE (APF = 50) ............

GMFS (APF = 50) .................

GMFSHiE (APF = 50) ..............

HiE (APF = 10) ....................
HiEF (APF 50) ..................
PAPRAG (APF = 25) ...............
PAPRAGHiE (APF = 25) ...........

PAPRD (APF = 25) ................
PAPRDM (APF 25) ..............
PAPRDMFu (APF = 25) ............

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor and acid gas canister
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor and acid gas canister having a high efficiency particulate filter
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister in combination with a dust, mist, and fume filter
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister having a high-efficiency particulate filter
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern and having a
high-efficiency particulate filter
Any air-purifying respirator with a high-efficiency particulate filter
Any air-purifying, full-facepiece respirator with a high-efficiency particulate filter
Any powered, air-purifying respirator with acid gas cartridge(s)
Any powered, air-purifying respirator with acid gas cartridge(s) in combination with a
high-efficiency particulate filter
Any powered, air-purifying respirator with a dust filter
Any powered, air-purifying respirator with a dust and mist filter
Any powered, airpurifying respirator with a dust, mist, and fume filter

(Continued)
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Table 4. - Symbols, code components, and codes used for respirator selection (Continued)
Item Definition

Code (continued):
PAPRHiE (APF = 25) .............. Any powered, air-purifying respirator with a high-efficiency particulate filter
PAPROV (APF = 25) ............... Any powered, air-purifying respirator with organic vapor cartridge(s)
PAPROVAG (APF =2) ............ Any powered, air-purifying respirator with organic vapor and acid gas cartridge(s)
PAPROVDM (APF = 25) ............ Any powered, air-purifying respirator with organic vapor cartridge(s) in combination with

a dust and mist filter
PAPROVDMFu (APF = 25) ......... Any powered, air-purifying respirator with organic vapor cartridge(s) in combination with

a dust, mist, and fume filter
PAPRS (APF = 25) ................ Any powered, air-purifying respirator with cartridge(s) providing protection against the

compound of concern
PAPRTHiE (APF = 50) ............. Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency

particulate filter
PAPRTOV (APF = 50) .............. Any powered, air-purifying respirator with a tight-fitting facepiece and organic vapor

cartridge(s)
PAPRTOVHiE (APF = 50) .......... Any powered, air-purifying respirator with a tight-fitting facepiece and organic vapor

cartridge(s) in combination with a high-efficiency particulate filter
PAPRTS (APF = 50) ............... Any powered, air-purifying respirator with a tight-fitting facepiece and cartridge(s) pro-

viding protection against the compound of concern
SA (APF = 10) ................... Any supplied-air respirator
SA:CF (APF = 25) ................. Any supplied-air respirator operated in a continuous-flow mode
SAF (APF = 50) ................... Any supplied-air respirator with a full facepiece
SAF:PD,PP (APF = 2000) .......... Any supplied-air respirator that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode
(Continued)



Table 4. - Symbols, code components, and codes used for respirator selection (Continued)
Item Definition

Code (continued):
SAF:PD,PP ASCBA

(APF = 10,000) .................. Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained
breathing apparatus operated in pressure-demand or other positive-pressure mode

SA:PD,PP (APF = 1000) ........... Any supplied-air rspirator operated in a pressure-demand or other positive-pressure
mode

SAT:CF (APF = 50) ................ Any supplied-air respirator that has a tight-fitting facepiece and is operated in a
continuous-flow mode

SCBA (APF 10) ................. Any self-contained breathing apparatus
SCBAE ...................... Any appropriate escape-type, self-contained breathing apparatus 21
SCBAF (APF . 50) ................ Any self-contained breathing apparatus with a full facepiece
SCBAF:PD,PP (APF = 10,000) ...... Any self-contained breathing apparatus that has a full facepiece and Is operated in a

pressure-demand or other positive-pressure mode



Table 5.- Abbreviations for symptoms of exposure and target organs
Abbreviation Symptom/organ Abbreviation Symptom/organ

22

abdom .................
album ..................
anes ..................
anor ..................
anos ...................
appre ..................
arrhy ...................
asphy .................
BP .....................
breath ..................
bron ...................
broncopneu ..........
bronspas ...............
BUN ...................
[carcl ..................
card ...................
chol ....................
cirr .....................
CNS ...................
conf ....................
conj ....................
constip .................
constric ................

Abdominal
Albuminuria
Anesthesia
Anorexia
Anosmia
Apprehension
Arrhythmias
Asphyxia
Blood pressure
Breathing
Bronchitis
Bronchopneumonia
Bronchospasm
Blood urea nitrogen
Carcinogen
Cardiac
Cholinesterase
Cirrhosis
Central nervous system
Confusion
Conjunctivitis
Constipation
Constriction

convuls ................
CVS ...................
cyan ...................
depres .................
derm ...................
diarr ...................
dist ....................
dizz ....................
drow ...................
dysp ...................
emphy .................
eosin ...................
epis ....................
equi ....................
eryt ....................
euph ...................
fail .....................
fasc ....................
FEV ...................
fib .....................
fibrl ....................
ftg .....................
func ....................

Convulsions
Cardiovascular system
Cyanosis
Depressantdepression
Dermatitis
Diarrhea
Disturbance
Dizziness
Drowsiness
Dyspnea
Emphysema
Eosinophilia
Epistaxis
Equilibrium
Erythema
Euphoria
Failure
Fasiculation
Forced expiratory volume
Fibrosis
Fibrillation
Fatigue
Function

(Continued)



Table 5.- Abbreviations for symptoms of exposure and target organs (Continued)
Abbreviation Symptom/organ I Abbreviation Symptom/organ

GI .....................
gidd ....................
halu ....................
head ...................
hemato .................
hemog .................
hemorr .................
hypox ..................
incr ....................
ict .....................
inco ....................
inflamm ................
inj .....................
insom ..................
irreg ...................
irrit .....................
irnity .........
jaun ....................
kera ...................
lac .....................
lar .....................
lass ....................
Ieucyt ..................

Gastrointestinal
Giddiness
Hallucinations
Headache
Hematopoietic
Hemoglobinuria
Hemorrhage
Hypoxemia
Increase(d)
Icterus
Incoordination
Inflammation
Injury
Insomnia
Irregular
Irritation
Irritability
Jaundice
Keratitis
Lacrimation
Laryngeal
Lassitude
Leukocytosis

leupen .................
li-head .................
Iow-wgt ................
mal ....................
malnut .................
monocy ................
muc memb .............
musc ...................
narco ..................
nau ....................
nec ....................
neph ...................
ner ....................
numb ..................
opac ...................
palp ....................
para ...................
pares ..................
perf r....
peri neur ...............
periorb .................
phar ...................
photo ..................

Leukopenia
Lightheadedness
Weight loss
Malaise
Malnutrition
Monocytosis
Mucous membrane
Muscle
Narcosis
Nausea
Necrosis
Nephritis
Nervousness
Numbness
Opacity
Palpitations
Paralysis
Paresthesia
Perforation
Peripheral neuropathy
Periorbital
Pharyngeal
Photophobia

(Continued)
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Table 5.- Abbreviations for symptoms of exposure and target organs (Continued)
Abbreviation Symptom/organ Abbreviation Symptom/organ

pig .... Pigmentation subs ...... Substernal
pneu .... Pneumonia sweat ...... Sweating
pneuitis .... Pneumonitis swell ...... Swelling
PNS .... Peripheral nervous system sys.................... System
polyneur .... Polyneuropathy tacar ...... Tachycardia
Prot.................... Proteinuria tend................... Tenderness
pulm .... Pulmonary trachbronc ...... Tracheobronchitis
RBC .... Red blood cell venf.................. Vib.entricular fibrillation
resp .... Respiratory verti.................... Vertigo
retster.................. Retrosternal vesic ...... Vesiculation
rhin .... Rhinorrhea vis dist ...... Visual disturbance
salv.................... Salivation vomit ...... Vomiting
sens .... Sensitization weak.............. .... Weakness
sez .... Seizure wheez.................. Wheezing
som................... Somnolence



Table 6.- Codes for first ald data
Code Definition Code Definition

Eye: I Medical attention ... Self-explanatory
Irr immed ..........

Irr immed (5 min)..

Irr prompt .........

If this chemical contacts the eyes,
immediately wash the eyes with
large amounts of water, occasionally
lifting the lower and upper lids. Get
medical attention immediately. Con-
tact lenses should not be worn when
working with this chemical.
If this chemical contacts the eyes,
immediately wash the eyes with
large amounts of water and continue
flushing for 15 minutes, occasionally
lifting the lower and upper lids. Get
medical attention Immediately. Con-
tact lenses should not be worn when
working with this chemical.
If this chemical contacts the eyes,
promptly wash the eyes with large
amounts of water, occasionally lifting
the lower and upper lids. Get medical
attention if any discomfort continues.
Contact lenses should not be worn
when working with this chemical.

Skin:
Dust off solid;

water flush ......

Medical attention
for frostbite ......

Molten flush immed/
sol-liq soap
wash prompt ....

If this solid chemical contacts the
skin, dust It off immediately and then
flush the contaminated skin with
water. If this chemical or liquids con-
taining this chemical penetrate the
clothing, promptly remove the
clothing and flush the skin with water.
Get medical attention immediately. 25

If this chemical contacts the skin or
mouth, stop the exposure imme-
diately. If frostbite has occurred, get
medical attention.

If this molten chemical contacts the
skin, immediately flush the skin with
large amounts of water. Get medical
attention immediately. If this chemi-

(Continued)



Table 6.- Codes for first aid data (Continued)
Code Definition Code Definition

Skin (continued): I move the clothing and flush the skin
cal (or liquids containing this chemi-
cal) contacts the skin, promptly wash
the contaminated skin with soap and
water. If this chemical or liquids con-
taining this chemical penetrate the
clothing, immediately remove the
clothing and wash the skin with soap
and water. If irritation persists after
washing, get medical attention.

Soap flush
immed .... . If this chemical contacts the skin, im-

mediately flush the contaminated
skin with soap and water. If this
chemical penetrates the clothing,
immediately remove the clothing
and flush the skin with water. If irrita-
tion persists after washing, get
medical attention.

Soap flush prompt .. If this chemical contacts the skin,
promptly flush the contaminated skin
with soap and water. If this chemical
penetrates the clothing, promptly re-

with water. If irritation persists after
washing, get medical attention.

Soap promptlmolten
flush immed ...... If this solid chemical or a liquid con-

taining this chemical contacts the
skin, promptly wash the contami-
nated skin with soap and water. If ir-
ritation persists after washing, get
medical attention. If this molten
chemical contacts the skin or nonim-
pervious clothing, immediately flush
the affected area with large amounts
of water to remove heat. Get medi-
cal attention immediately.

Soap wash ......... If this chemical contacts the skin,
wash the contaminated skin with
soap and water.

Soap wash
immed . If this chemical contacts the skin, im-

mediately wash the contaminated
skin with soap and water. If this
chemical penetrates the clothing,

(Continued)



Table 6. - Codes for first aid data (Continued)
Code Definition I Code Definition

Skin (continued):

Soap wash
prompt ..........

Water flush ........

Water flush
immed ..........

immediately remove the clothing,
wash the skin with soap and water,
and get medical attention promptly.

If this chemical contacts the skin,
promptly wash the contaminated
skin with soap and water. If this
chemical penetrates the clothing,
promptly remove the clothing and
wash the skin with soap and water.
Get medical attention promptly.
If this chemical contacts the skin,
flush the contaminated skin with wa-
ter. Where there is evidence of skin
irritation, get medical attention.

If this chemical contacts the skin, im-
mediately flush the contaminated
skin with water. If this chemical pen-
etrates the clothing, immediately re-
move the clothing and flush the skin
with water. Get medical attention
promptly.

Water flush
prompt ..........

Water wash
immed ..........

Water wash
prompt ..........

If this chemical contacts the skin,
flush the contaminated skin with
water promptly. If this chemical pen-
etrates the clothing, immediately re-
move the clothing and flush the skin
with water promptly. If irritation per-
sists after washing, get medical
attention.

If this chemical contacts the skin, im-
mediately wash the contaminated
skin with water. If this chemical pen-
etrates the clothing, Immediately re-
move the clothing and wash the skin
with water. If symptoms occur after
washing, get medical attention
immediately.

If this chemical contacts the skin,
promptly wash the contaminated
skin with water. If this chemical pen-
etrates the clothing, promptly re-
move the clothing and wash the skin

(Continued)
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Table 6.- Codes for first aid data (Continued)
Code Definition Code Definition

Skin (continued): Fresh air;
with water. If irritation persists after 100%02 .... I.... t a person breathes large amounts
washing, get medical attention. of this chemical, move the exposed

Breath: person to fresh air at once. If breath-
Resp support ...... If a person breathes large amounts ing has stopped, perform artificial

of this chemical, move the exposed respiration. When breathing is diffi-
person to fresh air at once. If breath- cult, properly trained personnel may
ing has stopped, perform mouth-to- assist the affected person by ad-
mouth resuscitation. Keep the ministering 100% oxygen. Keep the
affected person warm and at rest. affected person warm and at rest.
Get medical attention as soon as Get medical attention as soon as
possible. possible.

Fresh air .... If a person breathes large amounts Swallow:
of this chemical, move the exposed Medical
person to fresh air at once. Other attention immed .. If this chemical has been swallowed,
measures are usually unnecessary. get medical attention immediately.
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Chemical name, Synonyme, Exposure IDLH Physical Chemical and physical Incompatibilitias Measurement
structure/formula, trade names, Ilmita description properties and method

CAS and RTECS Noe., end conversion (TWA reactivitles (Se Table 1)
and DOT ID and factors unlae noted MW, BP, SOL

guide Not otherwise) FlO, IPSp.Gr, VP, FRZ
famma ty UEL, LEL

Acetaldehyde Acetic aldehyde. NIOSH Ca Colorless liquid MW: 44.1 VP: 740 mm Strong oxidizers, XAD-2-;
Ethanal, Ca 110,000 orgas(above BP: 69F FRZ: -190°F adds, bases, Toluene;

CHCHO Ethyl aldehyde See Appendix A ppm] 69°F) with a Sol: Miscible UEL: 60% alcohols, ammonia & GCFID;
pungent, fruity Fl.P: -36°F LEL: 4.0% amines, phenols, It

75-07-0 OSHA odor. IP: 10.22 eV ketones, HCN, H2S 1#2538
AB1 925000 100 ppm (Note: Prolonged contact with air

80 mg/m 3) may cause ormation of peroxides
(S20 ppm that may explode and burst con-
(270 mgtm'l Sp.Gr: 0.79 ................... tainers; easily undergoes

1089 26 , ppm -1.83 mgtm3 Class IA Flammable Liquid polymerization.]

Acetic acid Acetic acid (aqueous), NIOSH 1000 ppm Colorless liquid MW: 60.1 VP: 11 mm Strong oxidizers Char;
Ethanoic ad, 10 ppm or crystals with BP: 244'F FRZ: 62°F (especially chromic HCOOH;

CH3COOH Glacial acetic acid (pure (25 mgm 3 ) a sour, vinegar- Sol: Miscible UEL(200°F): acid, sodium peroxide GC/FID;
compound), sT 15 ppm like odor. Fl.P: 102°F 19.9% & nitric acid), III

64-19-7 Methanecarboxlyic acid (37 mg/M) [Note: Pure com- IP: 10.66 eV LEL: 4.0% strong caustics [#16031
AFt225000 pound is a solid [Note: Corrosive to30 [Note: Can be found in OSHA below 62F. Often metals.]
1842 29 (soln) concentrations of 5-8% 10 ppm used in an
2790 60 (10-80% acid) in vinegar.] (25 mg/m3) aqueous Sp.Gr: 1.05
2789 29 80% acid) 1 ppm - 2.50 mg/m' solution.) Class It Combustible Liquid

Acetic anhydride Acetic acid anhydride, NIOSH/OSHA 1000 ppm Colorless liquid MW: 102.1 VP: 4 mm Water, alcohols, Bub;
Acetic oxide, C 5 ppm with a strong. BP: 282F FRZ: -99°F strong oxidizers Reagent:

(C-,CO)2O Acetyl oxide, (20 mg/m') pungent, vinegar- Sol: 12% UEL: 10.3% (especially chromic Vis;
Ethanoic anhydride like odor. F.P: 120°F LEL: 2.7% acid). amines, III

108-24-7 IP: 10.00 eV strong caustics [#3506]
AK1925000 [Note: Corrosive to

iron, steel & other
metals. Reacts with

Sp.Gr: 1.08 watersto form acetic
1715 39 1 ppm 4.24 mg/rn3 Class 11 Combustible Liquid acidJI

Acetone Dimettyl ketone, NIOSH 20,000 Colorless liquid MW: 58.1 VP: 180 mm Oxidizers, acids Char:
Ketone propane, 250 ppm ppm with a fragrant. BP: 133°F FRZ: -140°F CS,:

CH 3COCH, 2-Propanone (590 mgrm3) mint-like odor. Sol: Miscible UEL: 13% GC7FI:
Ft.P: 0F LEL: 2.5% III

67-64-1 OSHA [Note: Entorcement of the OSHA IP: 9.69 eV (#1300,
AL3150000 750 ppm TWA for 'doffers- in the cellulose Ketones I

D1800 m/m) acetate iber industry was
VT 1000 ppm stayed on 9/5t89 until 9/1/90
(2400 mg/M 3) further, the OSHA STEL does Sp.Gr: 0.79

1090 26 1 ppm - 2.42 mg/Wr' NOT apply to that industry.] Class I Flammable Liquid



RecommendatlonsH
Personal protection lor respirator Health hazard

and sanitation selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First old Target organs

(See Table 4) (See Table 6) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH Inh Eye, nose, throat iit; Eye: In immed Rasp sys. skin,
Gog ls Any poss V: SCBAF:PDPP/SAF:PDPP:ASCBA Ing conj; cough; CNS depres Skin: Water lush prompt kidneys
Was: Prompt wet Escape: GMFOV/SCBAE eye, skin bums; dorm; Breath: Reap support
Change: N.R. delayed pulm edema [car] Swallow: Medkialttention
Remove: Immed wet (flamm) immed
Provide: Eyewash

Clothing: Any pos 50%IRepeat NIOSH/OSHA Inh Conj, Inc; lit nose, Ee: Inmimmed Reasp sys. skin,
10-49% 250 pprn: SA:CFE/PAPROV t throat; phar edema, chronic Skin: Water flush Immed eyes, teeth

Goggles: Any poss 500 ppm: CCRFOV/SCBAFISAF/ bron; bums eyes, skin; Breath: Reap support
Wash: Immed contain 50%V GMFOVIPAPRTOV kin sens; dental erosion; Swallow Medical attention

Prompt 10-49% 1000 vpm: SAF:PD,PP black skin, hyperkeratosis immed
Change: N.R. g SCiAF:PDPP/SAFPD,PPASCBA
Remove: Immed non imperv Escape: GMFOV/SCBAE

contain >;56%Prompt non-
lmperv contain 10-49%

Provide: Eyewash (5%)IOulck drench (>50%)

Clothing: Reason prob NIOSWOSHA Inh Conj. lac, comeal edema Eye In mined Reasp s
Goggles: Anylposs 125 ppm: SA:CFtIPAPROV t Ing opac, photo; nasal, phar Skin: Water flush Immed eyes, skin
Wash: Immed contain 250 ppm: CCRFOVISCBAFISAF/ Con irit; cough, dysp, bron; Breath: Resp support
Change: N.R. GMFOV/PAPRTOV' skin burns, vesic, sns Swallow: Medical attention
Remove: Inimed non-imperv 1000 ppm: SAF:PD.PP dorm Immed

contain 6SCBAF:PD,PPISAF:PD,PP:ASCBA
Provide: Eyewash, quick drench Escape: GMFOVISCBAE

Clothing: Repeat NIOSH _nh Irnit eyes, nose, throat; Eye: irr inmed Resp sys, skin

31
L

Goggles: Reason prob
Wash: Prompt wet
Change: NR.

I Remove: Immed wet (tlamm)

100O ppm: CCROV-IPAPROVISA/
SCBA

6250 ppm: SA:CP
12,500 ppm: GMFOV/SCSAF/SAF
20,000ppm: SAFPDPP

SCA:FPDPP/SA PD,PP:ASCBA
LEape: GMFOV/SCBAE

Ing head, dizz; dorm
Con

Skin: Soap wash immd
Breath: Resp support
Swallow: Medical attention

immed

Acetone



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibillties Measurement
structure/formula, trade names, I description propertie and method

CA9 and RTECS Nos., and conversion (TWA reactivitisa (See Table 1)
end DOT I and factors unless noted MW, BP, SOL

guide Noe. otherwise) Fl.P, IP p.Gr, VP, FRZ
flemmabillty UEL, LEL

Acelonitrile Cyanomethane. NIOSH 4000 ppm Colorless liqufd MW: 41.1 VP: 73 mm Strong oxidizers Char:
Ethyl nitrile, 20 ppm with an aromatic BP: 179F FRZ: -49°F Benzene;

CH3CN Methyl cyanide (34 mg/m 3 ) odor. Sol: Miscible UEL: 16.0% GC/FID;
Fl.P(oc): 42°F LEL: 3.0% III

75-05-8 OSHA ACGIH IP: 12.20 eV [#1606
AL7700000 40 ppm [skin]

(70 MgIM3)
ST 60 ppm
(105 mg/M3

SpGr: 0.78
1648 28 1 ppm - 1.71 mg/M3

Class IB Flammable Liquid

2-Acetylaminofluorene AAF, NIOSH Ca Tan, crystalline MW: 223.3 VP: ? None reported None
2-AAF. Ca powder. BP:? MLT: 381°F available

C,5H,3 N0 2-Acetaminofluorene, See Appendix A Sol: Insoluble UEL:?
N-Acetyt-2-aminotluorene, FiP:? LEL:?

53-96-3 FAA, OSHAj1910.1014] IP: ?
AB9450000 2-FAA, See Appendix B

2-Fluorenylacetamide

Combustible Solid

Acetylene tetrabromide Symmetrical tetrabromo- NIOSH 10 ppm Pale-yellow liquid MW: 3457 VP: 0.02 mm Strong caustics: Si gel;
ethane; See Appendix D with a pungent BP: 474°F FRZ: 32°F hot iron; reducing THF;

CHBr 2CHBr2 TBE; odor. (Decomposes) UEL: NA metals such as GC/FID;
Tetrabromoacetylene; OSHA [Note: A solid Sol: 0.07% LEL: NA aluminum. magnesium Ill

79-27-6 Tetrabromoethane; I ppm below 320F.1 FlP: NA & zinc (#2003)
K18225000 1,1.2,2-Tetrabromoethane (14 mg/m3) IP: ?

Sp.Gr: 2.97
2504 58 1 ppm -14.37 mg/m 3 Noncombustible Uquid

Acrolein Acraldehyde, NIOSHt/OSHA 5 ppm Colorless or MW: 56.1 VP: 210 mm Oxidizers, acids, XAD-2-;
Acrylaldehyde, 0.1 ppm yellow liquid with BP: 127°F FRZ: -126°F alkalis, ammonia. Toluene;

CH 2 -CHCHO Acrylic aldehyde, (0.25 mgM 3 ) a piercing, Sol: 40% UEL: 31% amines GCINPD;
Allyl aldehyde, ST 0.3 ppm disagreeable odor. F.P: -15°F LEL: 2.8% [Note: Polymerizes 11

107-02-8 Propenal, (0.8 mg/m 3) IP: 10.13 eV readily unless f#2501]
AS1050000 2-Propenal inhibited-usually

with hydroquinone.1

Sp.Gr: 0.84
1092 30 (inhibited) 1 ppm - 2.33 mg/m3 Class IS Flammable Liquid



Recommendations
Personal prot ctlon for respirator Health hazards

and sanitation selecton - maximum
(See Table 3) concentratIon for use (UC) Route Symptoms First aid Target organs

(See Table 4) (See Table ) (Se Table 1) (See Table 5)

Clothing: Repeat NIOSH Inh Asphy; nau, vomit; chest Ee: Irr immed Kidneys,river,
____ Goggles Reason prob 200 ppm: CCROVtSAtSCBA Abs pan; weak; stupor, Sin: Water flush Immed CVSCNS, lungs,

Wash: Immd dcontain 500oppm: SACF/PAPROV Ing convuls; eye Irrit Breath: Reas support skin, eyes
Change N.R. 1000 ppm: GMFOVWSCBAF/SAF/ Con Swallow: Mdical attention
Remove: Immed wet (tlamm) CCRFOV immed
Provide: Oulck drench 4000 ppm: SAF:PD,PP

:SCBAP:PD.PP/SAF:PD,PP:ASCBA
Escape: GMFOVtSCBAE

Clothing: Any poss NIOSH lnh Reduced Iwiction of Eye: Irr immed Liver, bladderGoggs: Any pots : SCBAF:PD.PPtSAF:PD,PPASCBA Abs liver, kidneys bladder. Skin: Soap wash timed kidneys,
Wash Immed contamidaily Escape: HiEF/SCBAE Ing pancreas. [carc] Breath: Rea support pancreas, skin,
Change: After work it any poss Con Swallow: Medical attention ungs

contain Immed
Remove: Immed contain
Provide: Eyewash, quick drench

Clothing: Repeat OSHA Inh Irrit eyes, nose; anor, Eye rr immed Eyes, upperresp
Goggles Reason prob 10 ppm SASCBA Ing nau: severe head; abdom Skin Water lush prompt sys, liver
Wash: Prompt contain I SCBAF:PD,PPtSAF:PD,PPASCBA Con pain; paun; monocy Breath: RAsP support
Change NR. Escape: GMFOV/SCBAE Swallow: M dical attention
Remove Prompt non-imperv Immed

contan

Clothing: Any poss NIOSH/OSHA inh Irrit eyes, skin, muc Eye: Irr inmed Heart, eyes,
Goggles: Any poss 2.5 ppm: SA:CFJ/PAPROV Ing memb; abnormal pulm Skin: Water flush Immed skin, reap sys
Wash: Imim contain 5 ppm: CCRFOVlGMFOVlSCBAFtSAF Con tune- delayed pulm Breath: Resp support
Change: N.R. I SCBAFPDPPtSAFPDPP.ASCBA edema; chronic reap Swallow: Medcal attention
Remove: Immed wet (tamim) Escape: GMFiOV/SCBAE disease ined
Provide: Eyewash, quick drench

Acrolein
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Chemical name, Synonyme, Exflosur, IDLH Physical Chemical and phyhical Incompatiblltle Measurement
struetursttormua, trade names, Iwia t description propert ea and method

CAS and RTECS Nos., and conversion (TWA reactivitles (Sea Table 1)
and DOT ID and factors unless noted IW, BP, SOL

guide No,. otherwise) FI.P, IPSp.Gr, VP, FRZ
tiamma iiity UEL, LEL

Acrylamide Acrylamide monomer, NIOSH Ca White crystalline. MW: 71.1 VP: 0.007 mm Strong oxidizers Filter/
Acrylic amide, Ca [Unknown] odorless solid. BP: 347-572°F MLT: 184°F [Note: May polymerize Si gel;

CH,-CHCONH, Propenamide, See Appendix A (Decomposes) UEL: ? violently upon Methanol;
2-Propenamide 0.03 mg/m3 Soli86'F): 21 6% LEL:? melting.] GC/NPD;

79-06-1 [skin] Fl.P: 280°F OSHA
AS3325000 IP: 7 1#21]

0.03 mg/wi A2 Sp.Gr(86°F): 1.12
[skini Combustible Solid (may also be

2074 5 dissolved in flammable liquids).

Acrylonitrile Acrylonitrile monomer, NIOSH Ca Colorless to pale- MW: 53.1 VP: 83 mm Strong oxidizers, Char;
AN, Ca [500 ppm] yellow liquid with BP: 17111' FRZ: -11611' acids & alkalis; Acetonst

CH2.CHCN Cyanoethylene See Appendix A an unpleasant Sol: 7% UEL: 17% bromine; mines Cs -
Propenentrile, 1 ppm odor. FI.P: 30°F LEL: 3.0% [Note: Unless inhib- GC/FID;

107-13-1 2-Propenenitrile, C 10 ppm [15-min] [Note: Odor can IP: 10.91 eV ited (usually with IlIl
ATS250000 VCN, (skin) only be detected methylhydroquinone) [#1604]

Vinyl cyanide OSHA[1910.1045) ACGIH above the PEL.] may polymerize
2 ppm A2 spontaneously or
C 10 ppm (15-mini Sp.Gr: 0.81 when heated or in presence of

1093 30 (inhibited) I ppm - 2.21 mg/m 3 [skin] Class IB Flammable Liquid strong alkali. Attacks copper.]

Aldrin 1.2.3.4.10,10-Hexachloro- NIOSH Ca Colorless to dark MW: 364.9 VP: 0.00008 mm Concentrated mineral Filter/Bub;
1,4,4a.5,8,8a-hexatydro- Ca [100 brown crystalline BP: Decomposes MLT: 219°F acids, active metals. Isooctane;

C12H$C6 endoexo-1,4:5.8- See Appendix A mgm'] solid with a mild Sol: 0.003% UEL: NA acid catalysts, acid GC/EConO;
dimethanonaphthalene; 0.25 mgtm' chemical odor. FIP: NA LEL: NA oxidizing agents, Ill

309-00-2 HHDN; (skin] [Note: Formerly IP: ? phenol [#5502
102100000 Octalene used as an

OSHA insecticide.]
0.25 mg/m3 Sp.Gr: 1.60
(skin] Noncombustible Solid, but may be

2761 55 dissolved in flammable liquids.

Allyl alcohol AA, NIOSH/OSHA 150 ppm Colorless liquid MW: 58.1 VP: 17 mm Strong oxidizers, Char;
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I
CH2 -CHCHOH

107-1 8-6
BA5075000

Allylk alcohol,
i-Propene-3-ol.
Propenol.
2-Propenol.
Vinyl carbinol

2 ppm
(S5 mg/wi

3
)

ST 4 ppm
0 k m3)

with a pungent
mustard-like odor.

UP: 205°F FRZ: -2001F
Sol: Miacible UEL: 18.0%
Ft.P: 701F LEL: 2.5%
IP: 9.63 eV

acids, carbon
tetrachloride

2-Propanol/
CS;

GC/FIb;
#1 402.

Alcohols
III]

109 28 1 ppm - 2.42 mgms
Sp.Gr: 0i85
Class 113 Flammable Uquid



L Perwnal protrctbn
*ndAn~tn

Recommendatons
for respiretor

.. Inln _1 - iu
Health hazards

t

4

(See Tasble 3) cozntratIon tor u (MUC) Route Symptoms First aid Target organs
(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH Inh Ataxia. numb lmbs,pres Eye: 1f Immed CNS, PNS. skin,
Gogles: Reason prob W: SCBAF:PD.PP/SAF:PDPPASCBA Abs musc weak; absent eep Skin: Water flush mmed eyes
Waih: Immed contan Escape: GMFOVISCBAE Ing tendon reflex; hand Breath: Raep upport
Change: After work It reason Con sweat; fig, lethargy; Swallow: Medical attention

prob contain Irrit eyes, kin; carcl immed
Remove:

Provide:

Immed non-imperv
contain
Quick drench

I Clothing:
I Goggles
*. Wash:

Change:
Remove:

I Provide:

Repeat
Reason prob
Immed wet
N.R.
Immed wet (flamm)
Ouick drench

NIOSH
V: SCBAF:PDPP/SAF:PDPPASCBA
Escape: GMFOV/SCBAE

Inh Asphy: Irrit eyes head;
Abs sneezing, nau, vomit
Ing weak, l-head; skin vesic;
Con scaling derm; caral

EKSe In immed CVS. liver,
Skin: Water wash immed kidneys, CNS
Breath: Rasp support skin, rain
Swallow: Medical attention tumor, lung and

immed bowel cancer
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Clothing
I C. as:W ash .

L- Change:

Remove:
ProVide:

Any poss
Reason prob
Immed contain
After work if any poss
contam
Immed non-imperv contain
Ouick drench

NKOSH
W: SCBAF:PD,PPISAF:PD,PPASCBA
Escape: GMFOVHiE/SCBAE

Inh Head, dizz; nau, vomit. Eye: Irr mined Cancer, CNS,
Abs ml; myoclonic jerks of Sk: Soap wash immed liver, kidneys,
Ing limbs; donic, tonic Breath: Resp support skin
Con convuls; coma; hems, Swallow: Medical attention

azotemia; [carc) Immed

Clothing: Any poss lki/Repeat NIOSWVOSHA Inh Eye irrit tissue damage; Eye: In Immed Eyes, skin, resp
vap ,.25 ppm 50 ppm: SA:CFV/PAPROV Abs Irrit upper resp syse Skin: Water flush Immed Sys

Goggles: Reason prob I ppm: CCRFOV/GMFOV1SCBAF/ Ing skin; pulm edema Breath: Rasp support
Wash: Immed contam SAF/PAPRTOV Swallow: Medical attention
Change: N.R. 150 ppm: SAF:PD,PP Immed
Remove: Immed wet Iflamm) g:SCBAF:PDPPJSAF:PDPPASCBA
Provide: Ouick drench Escap: GMFOV/SCBAE

Allyl alcohol



Chemical name, Synonyms,
atructurl/formua, trade names,

CAS and RTECS Nos., and converson
and DOT ID and factors

guide No.

Expcaure IDLH Phy ical
ilmita description
(TWA

Chemical and physkal
proprortlle

Incompatibilities Measurement
and method

reactivitles (See Table 1)
unless noted MW, 3P, SOL
otherwise) FlP, IP S Gr, VP, FRZ

flammability UEL, LEL

. _

Allyl chloride 3-Chloropropene, NIOSH/OSHA 300 ppm Colorless, brown, MW: 76.5 VP: 295 mm Strong oxidizers, Char;
I-Chloro-2-propene, 1 ppm yellow, or purple BP: 113F MLT -210°F acids, amines, iron Benzene;

CH2-CHCHCI 3-Choropropylene g/pm3) quid with Sol: 0.4% UEL: 11.1% & aluminum chlorides, GCIFID;
ST2 ppm pungent. PI.P: -25'F LEL: 2.9% magnesium, zinc Ill

107-05-1 (6mg/M3 ) unpleasant odor. IP: 10.05eV [#000]
UC7350000

SpGr: 0.94
1100 28 1 pom - 3.1 8 mg/m3 Class IB Flammable Liquid

Allyl glycidyl ether AGE; NIOSH
1-AlIIyloxy-2.3-epoxypropane; 5 ppm

C6H,002 Glycidyl allyl ether; (22 mg/rm3)
[12-Propenyloxy)methyll ST 10 ppm

106-92-3 oxirane (44 mg/m3)
RR0875000 [skin]
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270 ppm Coloress liquid MW: 114.2 VP: 2 mm Strong oxidizers Tenax GC
with a pleasant BP: 309'F FRZ: -l46°F Diethyl
odor. Sot: 14% Iforms glass ether;

FtP: 135
0

F UEL ? GCI/l;
IP: LEL: ? 11(4)

[#S346[

2219 29 1 ppm -4.75 mg/m 3 Sfpom ppm(mgm3) Class t Comuistible Liquid

4-Aminodiphenyl 4-Aminobiphenyl, NIOSH Ca Colorless crystals MW: 169.2 VP(227F): None reported Filter/
p-Aminobiphenyl Ca with a floral BP: 576F 1 mm Si gel;

CH 5CH4NH2 p-Aminodiphenyl See Appendix A odor. Sol: Slight MLT: 127°F 2-Propanol;
iphenylamine, [Note: Turns purple FiP ? UEL: ? GCIFID;

92-67-1 4-Phenylaniline OSHA[1910.1011] on contact with IP: ? LEL:? 11(4)
DU8925000 See Appendix B air.] [P&CAM

0269j
ACGIH SpGr: 1.16
Al Combustible Solid, but must be preheated
[skin] before ignition possible.

2-Aminopyridine alpha-Aminopyridine. NIOSH/OSHA 5 ppm White powder, MW: 94.1 VP: Low Strong oxidizers Tenax GC(2);
alpha-Pyridylamine 0.5 ppm leaflets, or BP: 4110 F MLT: 137F Thermal

NH2C5H4N (2mg/m3 ) crystals witha Sol: >100% UEL ? desorp;
characteristic PIP: 154'F LEL: ? GIC/FPlo

504-29-0 odor. IP: 8.00 V 11(4)
US1575000 #d F1 58

2671 55 1 ppm 3.91 mg/m3 Combustible Solid

K



I Personal protection
*nd sanitation
(See Table 3)

Recommendations
for respirator

selection - maximum
concentration for usa (MUC)

(See Table 4)

Clothing: Repeat
Gogles: Reason prob
Wash: Immed contam
Change: N.R.
Remove: Immed wet (amm)
Provide: Ouick drench

NIOSHtOSHA
25 ppm: SA:CF
50 ppm: SCBAF/SAF
300 :or SAF:PD,PP
g: SCBAF:PDPPISAF:PD.PP:ASCBA
Escape: GMFOVISCBAE

Route Symptoms
(See Table 5)

Inh Irrit eyes, nose, skin;
Abe puim edema;
Ing n animals: liver, kidney
Con damage

Health hazards

First oId Target organs
(Sea Table 5) (See Table 5)

Eye: Irr immed Resp sys, skin,
Skin: Soap wash immed eyes, liver,
Breath: Resp support kidneys
Swallow: Medical attention

immed

Clothing: Reason prob
I Goggles Any poss

_ Wash. Prompt contain
Change N.R.
Remove: Prompt non-imperv

contam
I Provide: Eyewash

NIOSH/OSHA hnh Derm; eye, nose Irrit Eye: Irr immed Resp sys, skin
s5 ppm SA/SCBA/CCROV Abs pulm Irrit edema; narco Skin: Water flush prompt
tp: C/ARVIgBreath: Rea support
250 ppm: GMFOV/SCBAF/SAF/ Con Swallow: Medical attention

CCRFOV/SAT.CF immed
270 m: SAFPD,PP
6SCBApF:PDPPISAFPD,PPASCBA

Ecape GMFOVlSCBAE
37

Clothing: Any poss NIOSH hnh Head. dlzz lthargy Eye: lrr mied Bladder, akin
Goggles: Any poss V: SCBAF:PDPPISAF:PD,PPASCBA Abs dyap; ataxi, weark; Skin: Soap wash immed
Wash: Immeedcontam/daily Escape: HIEF/SCBAE Ing methemoglobinemia; Breath: Resp support
Change: After work if any pose Con urinary burning; acute Swallow: Medical attention

conta m hemorrhagic cystitis; immed
Remove: lInmed conrtain [cardl
Provide: Eyewash, quick drench

Clothing: Reason prob NIOSH/OSHA Inh Head, dizz; excitement; Eye: Inn imned CNS. rasp sys
Goggles: Reason prob 5 ppm: SA/SCBA Abs nau; high BP; reasp Skin: Water flush ied
Wash: Immed contan : SCBAF:PD.PP/SAF:PDPP:ASCBA Ing distress; weak; convuls; Breath: Rea support
Change: After work i reason Escape: GMFOVHiE[SCBAE Con stupor Swallow: Medical attention

Drob contarn mmed
Remove: Imied non-imperv contarn
Provide: Quick drench

2-Aminopyridine



Chemical name, Synonyms. Exposure IDLH Physical Chemical and physlcal Incompatibilities MJeaurement
structurettormula, trade names, limits description properties and method

CAS and RTECS Mo, and conversio (TWA reactivtles (See Tabte 1)
and DOT ID and factors unless noted MW 8P SOL

guide Nos. otherwise) Fl.P IP'Sp.Gr VP FRZ
fiommabi ty UEL LEL

Ammonia Anhydrous ammonia. NIOSH 500 ppm Colorless gas with MW: 17.0 VP: >1 am Strong oxidizers. Passive
Aqua ammonia. 25 ppm a pungent. suffo- BP: -28°F FRZ: -108 F acids halogens, sampler;

NH3 Aqueous ammonia 18mg/m3) cating odor. Sol: 34% UEL: 28% salts of silver & none;
ST 35 ppm INote: Often used FI.P: NA (Gas) LEL: 15% zinc IC;

7664-41-7 (27 mg/m') in an aqueous IP: 10.18 eV [Note: Corrosive o III
B00875000 solution. Easily copper & galvanized [1167011

OSHA liquefied under surfaces.]
2672 60 12-44% soln) ST 35 ppm pressure.]
2073 15 44% soln) (27 mg/m3)
1005 15 anhydrous) 1 ppm -0.71 mg/m3 Combustible Gas, but difficult to burn.

Ammonium sulfamate Ammates herbicide. NIOSH/OSHA 5000 Colorless to white MW: 114.1 VP: Low Acids, hot water Filter:
Ammonium aminosulfonate. 10 minm3

ng/m3 crstalline, BP: 320°F MLT: 268'F [Note: Elevated Water;
NHS03NH2 Monoammonium sat of (10tal) odorless solid. (Decomposes) UEL: NA temperatures cause IC;

sulfamic acid. 5 mg/m3 [herbicide] Sol: 200% LEL: NA a highly exothermic Il(S)
7773-06-0 Sultamate (reSp) FIP: NA reaction with [11S3481
W06125000 IP: ? water.1
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9089 31 Noncombustible Solid

n-Amyl acetate Amyl acetic ester. NIOSH/OSHA 4000 ppm Colorless liquid MW: 130.2 VP(77F): Nitrates; strong Char:
Amyl acetic ether 100 ppm with a persistent BP: 3011F 5 mm oxidizers, alkalis & CS2;

CH3COO(CH 2 1,CH3 1-Pentanol acetate, (525 mgtm3) banana-like odor. Sol: 0.2% FRZ: -95°F acids GC/FID;
Pentyl ester of acetic FI.P: 77°F UEL: 7.5% III

628-63-7 acid. aP? LEL: 1.1% [#1450,
AJ1925000 Primary amyl acetate Eaters )

Sp.Gr: 0.88
1104 26 t ppm - 5.41 mg/m 3 Class IC Flammable Liquid

sec-Amyl acetate 1-Methylbutyl acetate NIOSH/OSHA 9000 ppm Colorless liquid MW: 130.2 VP: 7 mm Nitrates: strong Char;
2-Pentanl acetate, 125 ppm with a mild odor. BP: 249°F FRZ: 148°F oxidizers, alkalis CS2:

CH3COOCH(CH3 )C3H, 2-Pentyl ester of acetic (650 mg/m3) Sol: SIht UEL: ? acids GsiFID;
acid Fl.P: 8-F LEL: ? III

626-38-0 IP: ? [#I 450
AJ2100000 Esters ]

Sp.Gr: 0.87
1104 26 1 ppm - 5.41 mg/m3 Class IC Flammable Liquid



I Personal protection
*nd sanitation

(See Table )

Recommendations
for respirator

selection - maximum
concentrstion or use (MUC)

(See Table 4)
Route Symptoms

(SeI Table 5)

Health hazards

First aid
(See Table 6)

Torget organs
(See Table 5)

Clothing:

Goggls:Wash

Change:
Remove:

Provide:

An poss 10Repeat
10# t

Any poss
Immed contam > O#
Prompt wet *10%
N.R.
Immed non-imperv A10%/
Prompt non-imperv contam 10%
Eyewash 10%. quick drench 10%

NIOSH
250 ppm: CCRS A/SCBA
500 ppm: PAPRS/SCBAF/SAF/

GMFS/CCRFSISA.CF'
SCBAFPD,PP/SAF:PD.Pi ASCBA
Ecepe GMFSISCBAE

Inh Eye, nose, throat Irrit;
Ing dyap, bronspas, chest
Con pain; pulm edema: pink

frothy sputum; skin bums,
vesic

EyeSkb.
Breath:
Swallow:

In Immed Reasp sys, eyes
Water Mlush kmed
Rasp support
Medical attention
Immed

Clothing
Gog es:

_ Wesh
Change:
Remove

N.R.
N.R.
NR
NR.
N.R.

NIOSHIOSHA
50 mgfl 3: OM
100 mg/m3: DMXSQCSA
250 mgm/: PAPRDWSA:CF
500 mim3: HiEFtPAPRTHiE/

SAT:CF/SCBAFISAF
5000 rn/M3: SA:PD.PP

SCBAFPD,PP/SAF:PD,PPASCBA
lacSpe: HiEF/SCBAE

Inh Irrit eyes, nose, throat;
Ing cough, difficult breath
Con

E * If Immed Upper rap sys.
S~Kin: Soap wash prompt eyes
Breath: Rasp support
Swallow: Medical antention

Immed
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Clothing
Goggles

I Wash:
Change
Remove:

Repeat
Reason prob
Pronpt Iwet
N.R.
mined wet (lamm)

NIOSIPOSHA Inh Irrit eyes, nose; narco; Ep:
1 000 ppm: PAPROVI/CCROV/SAI Ing dermnin

SCBA Con Breath:
2500 ppm: SACF' Swallow:
4000 ppm:GM FOVSCBAF/SAF

SCBAF PD,PPSAF PD,PPASCBA
Lcaps GMFOVISCBAE

In immed Eyes, skin, reasp
Water lush prompt ys
Rasp support
Medical attention
Inmed

Clothing
Goggles

I Wash:
I Change
b Remove:

Repeat
Reason prob
Prompt wet

Immed wet (tlamm)

NIOSHtOSHA
000 ppm: PAPROVICCROV

1250 ppm: SA)SCBA
3125 ppm: SA:CF
6250 ppm: GMFOV/SCBAF/SAF
9000 opm SAF:PD,PP

Maps GMFOVISCBAE

Inh Init eyes, nose; narco:
Ing dorm
Con

Eve:Skin
Breath:
Swallow:

Ir knmed Reasp sys, eyes.
Water flush prompt skin
Re support
Medical attention
Immed

sec-Anyl acetate



Chemical1 name, Synonyms, Exposur IDLH Physial Chemical and physical Incompatibililtes Meaurement
structuretformula, trade names, limits desciptilon properties and method

CAS and RTECS No*., and conversion (TWA teactivitle (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL

guide No. otherwise) Fl.i, IP Sp.Gr. VP, FRZ
ilammabtltty UEL, LEL

Aniline and homologs Aminobenzene, NIOSH Ca Colorless to brown MW: 93.1 VP: 0.6 mm Strong oxidizers, Si get;
Aniline oil. Ca 1100 ppm] oily liquid with BP: 363°F FRZ: 21°F strong acids, Ethanol;

CH 5NH2 Benenamine. See Appendix A an aromatic amine- Sol: 4% UEL: 1% toluene diisocyanate GCIFID;
Phenylamine 2 ppm like odor. FIR: 1 581F LEL: 1.3% III

62-53-3 18 mo/rn
3
) Note: A solid IP: 7.70 eV 12002,

BW6650000 kSki below 21°F] Aromatic
8SHA ~~~~~~~~~~~~~~~~~~~~~~~~Aineal

2 ppmn
(8 mg/m) Sp.Gr: 102

1547 57 1 ppm - 3.87 mg/mr3 skinj Class IIA Combustible Liquid

Anisidine (a-, p- o: ortho-Aminoanisole, NIOSH Ca a: Red or yellow MW: 123.2 VP: <0.11 Strong oxidizers XAD-2:
isomersl 2-Anisidine, Ca [50 mgrn 3] oily liqudwith BP: 4371475°F <0.1 mm Methanol;

o-Methoxyaniline See Appendix A an amine-like Sol: Insoluble/ FRZIMLT: HPLCJUVD;
NH 2CH4OCH, p: para-Aminoanisole. 0.5 mg/m3 odor. Moderate 41/135°F III

4-Anisidines. [skin] [Note: A solid FlP: 244(ac)/ UEL: 7/? [#2514]
o: 90-04-0 B5410000 p-Methoxyaniline below 41F.) 86°F LEL:7?
p: 104-94-9 BZ5450000 OSHA p: Yellow to brown IP: 7.44 eV

0.5 mg/m3 crystalline solid Sp.Gr: 1101.07
[skin) with an amine- o: Class IB Combustible Liquid

2431 55 1 ppm 5.12 mg/m3 like odor. p: Combustible Solid

Antimony and Metal: Antimony powder. NIOSHIOSHA 80 mg/m3 Metal: Silver- MW: 121.8 VP: 0 mm Strong oxidizers, Filter;
compounds (as Sb) Stibium 0.5 mg/m3 white, lustrous, BP: 2975°F (approx) acids, halogenated Acid;

Synonyms of othercom- hard, brittle Sol: Insoluble MLT: 1166F acids AA;
Sb pounds vary depending solid; scale-like Fl.P: NA UEL: NA [Note: Stibine is 1114)

upon the specitic compound. crystals; or a IP: NA LEL: NA formed when [P&CAM
dark gray, antimony is exposed #2611

7440-36-0 IMetal) lusrous powder. to nascent (freshly
CC4025000 (Metal) Sp.Gr: 6.69 formed) hydrogen.]

Metal: Noncombustible Solid in bulk form, but a moderate
2871 53 (Sb powder) explosion hazard in the torm of dust when exposed to flame.

ANTU alpha-Naphthyl thio- NIOSH/OSHA 100 mg/m3 White crystalline MW: 202.3 VP: Low Strong oxidizers, Filter;
carbamide, 0.3 mg/m3 or gray odorless BP: Decomposes MIT: 388°F silver nitrate Methanol;

C,,HNHC(NH2 )S 1-Naphthyl thiourea. powder. Sol: 0.06% UEL: NA HPLC/UVD-
alpha-Naphthyl thiourea Irodenticide] F.P: NA LEL: NA 1(5)

86-88-4 IP:Y? [2760
YT9275000

1651 3 Noncombustible Solid



Recommendations
Personal prot ction fr respitnor H ards

and sanitation zI ctlon-xmum
(Se T bbe 3) concentntion for Us cuuC) Route Symptoms First aid Target organs

(Se TablS 4) (See Table 5) (See Table 1) (Sao Table 5)
k
i Clothing:
6- Gocdes:

Wsh:
Change:
Remove:
Provide:

Reason prob
Reason prob
Immed contain
N.R.
Immed non-imperv contan
Quick drench

NIOSH Inh Head; weak. dizz; cyan; EYe: I rrimned Blood, CVS
V: SCBAF:PD,PP/SAF:POPPASCBA Abs ataxia; dyap on effort Skin, Soap wash prompt iver, kidneys
Escape GMFOV/SCBAE Ing tscar; eye rrit; (carc Breath: Rep support

Con Swallow: Medical attenion
inmed

Cthing: Reason prob NO0SH Inh Head dizz; cyan; RBC Eye: Irr inmed Blood, kidneys.
Goggles: Reason prob V: SCBAF:PD.PP/SAF:PD,PP:ASCBA Abs Heinz bodes; card) Skin: Soap wash immed liver, CVS
Wash: Immed contan Escape: HIEFSCBAE Ing Breath: Reapupport
Change: After work it reason Con SWallO: Medal stntion

prob contain Immed
Remove: Immed non-imperv

contain
Provide: Quick drench

Cothing: Reason prob NIOSKOSHA n Irrit nose. Theat. mouth; Skin: Soap wash immed Reap Sys. CVS.
Goae: Reason prob 5 mg/ma" DMXS0 4/SA/SCBA Con cough, dinz; head; nau. Breath: Reap support skin, eyes

Was: P Prompt contain 1o2.5mghn: PAPRDMA/SA:CF vomit, diert; stomach Swallow: Mecal attention
Change: After work If reason 25 1 pgM3: HIEF/PAPATHiE/ cramps; Insom; anor; irrIt mined

prob contain SAT:CF/SCBAFISAF skin; unable to smell
Remove: rompt non-imperv SO mgln1 : SA:PD,PP properly; cardac

contam 5: SCBAF:PD,PP/SAFPD.PPASCBA abnormalities In
Escape: HiEFSCBAE antimony trichloride

exposures

Clothing: N.R. NIOSH/OSHA Inh After Ingestion of large EY: Irr Immed Reap sys
Goges: NR. 3 mg/fn CCROVOMFLSA/SCBA Ing doses: vomIt, dyap yan, Skin: Soap wash prompt

Wash: N.R. ~~~~~~.5 mg/rnm": PAPROVDMFu/SA.CF coarse WuM rals; mil Breath: Rea support
Change: After work if reason 15 mgm3: CCRFOVHiEIPAPRTOVHiEI flver damage Swallow Mdcal attention

prob contam SAT.CF/SCBAF/SAF/ Immed
Remove: N.R. GUFOVHiE

10D miom" SA:PDPP
SCiBAF:PDPPtSAF:PDPP:ASCBA

Lcape GMFOVHiEtSCBIE

ANTU
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Chemical name, Synonyma Exposure IDLH Physcal Chemical and physlcal Incompatbilltea Measurement
structure/formula, trade names, lmita description propertes and method

CAS and RTECS 1o, and conversion (TWA reactivitles (See Table 1)
and DOT ID and factora unless noted MW BP, SOL

guide No,. othewitse) FlJ.P Sp.Gr, VP, FRZ
flammability UEL, LEL

Arsenic (inorganic Metal: Arsenia NIOSH Ca Metal: Silver-gray MW: 74.9 VP: 0 mm Strong oxidizers, Filter;
compounds as As) Synonyms of Other compounds Ca 1100 or in-white, BP: Sublimes (approxc bromine azide Acid;

vary depending upon the See Apndix A mglm3] brittle, odorless Sol: Insoluble MLT I135Ef [Note: Hydrogen gas AA;
As specific compound. C 0.002 mgim3 solid. FlP: NA (Sublimes) can react with III

[Note: OSHA considers u15-min] IP: NA UEL NA inorganic arsenic [#7900]
7740-36-2 (Metal) Inorganic Arsenic' to mean LEL: NA to form the highly
CG0525000 (Metal) copper acetoarsenite & all OSHA [1910.1018] toxic gas arsine]

inorganic compounds 0.010 mg/mn Sp.Gr: 5.73
containing arsenic except Metal: Noncombustible Solid in bulk form, but a slight

1558 53 (Metal) ARSINE explosion hazard in the form of dust when exposed to flame.

Arsine Arsenic hydride, NIOSH Ca Colorless 9as with MW: 780 VP: 1 atm Strong oxidizers, Char;
Arsenic tnhydride, Ca [6 ppm] a mild garlic-like BP: -81'F FRZ -79°F chlorine, nitric acid HNO3:

AsH, Arseniuretted hydrogen, SeeAppendix A odor. Sol: 20% UEL ? [Note: Decomposes HGA;
Arsenious hydride. C 0.oo2 mg/inm F P: NA (Gas) LEL: 7 above 446°F There Ill

7784-42-1 Hydrogen arsenide [15-mini IP: 9.89 eV is a high potential (#6001]
CG6475000 for the generation

OSHA of arsine gas when
0.05 ppm inorganic arsenic is
(0.2 mg/Im3

) exposed to nascent
2188 18 1 ppm 3.24 mg/m Flammable Gas (freshly formed) hydrogen.]

Asbestos Actinolite, NIOSH Ca White or greenish MW: Varies VP: 0 mm None reported Filter
Amosite (cummingtonite- Ca (chrysoble) blue BP: Decomposes (approx) Acetone/

Hydrated mineral grunerite). See Appendix A (crocidolite), or Sol: Insoluble MLT: 1112F Triacetin;
silicates Anthophyllite See Appendix C gray-green FlP: NA (Decomposes) PCM;

Chrysotile, (ainosito) fibrous, IP: NA UEL: NA III
1332-21-4 Crocidolite, OSHA [1910.1001] odorless solids. LEL: NA [#7400,
C16475000 Tremolite OSHA 11910.1101] Fibers)

See Appendix C [Note: Measurements may also be
2212 31 (blue) ACGIH made with transmission electron
2590 31 (white) See Appendix C Noncombustible Solid microscopy using NIOSH #7402.1

Azinphos-methyl Guthion: NIOSH/OSHA 20 mg/m3 Colorless crystals MW: 317.3 VP: Low Strong oxidizers. None
0,0-Dimethy-S-4-oxo-1,2,3- 0.2 mg/ms or a brown, waxy BP: Decomposes MLT: 163°F acids available

C,5 H,2O3PS2N, benzotriazin-3(4H)- [skin] solid. Sol 0.003% UEL: NA
ylmethyl phosphorodithioate; [insecticideJ FlP: NA LEL: NA

88-50-0 Methyl azinphos IP: 7
TE1925000 [(CH,O)2P(SSCH2AN3CH0O)]

Sp.Gr: 1.44
2783 55 Noncombustible Solid

.L



Recommendations
Personal protection hor re pir tor H atth hazards

_ snd anitation aelection - maximum
(Sa Table 3) concentrtlon for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 6) (See Table 6) (See Table 5)

Clothing: Any post NiOSH Inh Ulceration of nasal septum, Eye: In Immed (15 min Liver, kidneys
Goggles: Any poss V: SCBAF:PDPP/SAF:PDPPASCBA Abs dorm. 01 disturbances. Skin: Soap wash Immed skin. lungs,
Wash: Immedcontarnldaily Escape: GMFAGHiE/SCBAE Con perl neur, rasp irrit, Swallow: Medical altention lymphatic sys
Change: After work reason Ing hyperpig of skin, Icarcl immed

Drob contan
Remove: Immed contam
Provide Eyewash, quick drench

Clothing: NR. NiOSH Inh Head, malaise, weak, Breath: Reasp support Blood, kidneys,
Goggles: N.R. V: SCBAF:PDPP/SAF:PD,PPASCBA dizz; dyap; bdom liver
Wash: N.R. Escape: GMFSlSCBAE and beck pain; nau,
Change: N.. vomitbronze h hema;
Remove: NR. jaun; peri neur; carc

Clothing Any poss NIOSH Inh Dyso, interstitial 11b, Eye: Irr immed Lungs
Goggles: Reason prob V: SCBAF:PDPPJSAF:PD,PPASCBA Ing restricted pulm function,
Wash Daily Escape: HiEFISCBAE finger clubbinglicaro
Change: After work f reason

prob contain

Clothing: Reason prob NIOSHvOSHA Inh Miosis; ache eyes; blurred Eye: Ifn immed Resp s, CNS
Gogles: Reasonprob 2 mgfm': SAISCBAJCCROVDMFu Abs vision, lac, rhin; head- Skin: Soap wash immed CS. b od chol
Wash: Immed contan 5 mgim': PAPROVDMFu/SA.'CF lg tight chest, wheez, lan Breath: Ras support
Change: After work any poss 10 mg/n': CCRFOVHiElPAPRTOVHiE/ Con spas; salv; yan; anor; Swallow: Medical attention

contan SAT6CFISCBAFISAF/ nau, vomit, adie; sweat; immed
Remove: Immed non-imperv contain GMFOVHiE twitch, para, convuis; low
Provide: Ouick drench 20mp/0' SAPD.PP BP, cardirregularities

i: SCBAF:PD,PPISAF PD,PP:ASCBA
Escape GMFOVHiErSCBAE

Azinphos-methyl
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Chemicalne., Synonym. Exposure IDLN Pbysica Chemical and physical Incompatibilities Measurement
Structurfttormula, trade names, limits descriptIon properties and method

CA and RTECS Noa, and oonveraton (TWA reactlvttle. (See Table 1)
and DOT ID and factors unlesa noted MW BP, SOL

guide No. otherwise) Fl.P, IPSp.Gr, VP, FRZ
nammaslilty UEL, LEL

Barium (soluble 1: Barium nitrate, NIOSH/OSHA 1100 Barium nitrate & MW: 261.4 VP: Low/Low Acids, oxidizers Filter;
compounds as Ba) Barium dinitrate 0.5 mg/mn mg/ms Barium chloride 208.3 MLT: 10981 Note: Contact of Water;

2: Barium chloride, are white odorless BP. Decomposes 1765iF barium nitrate with AA;
1 NO,2 Barium dichloride solids. /2840F UEL: NA/? combustible material IlI
2BaCI2 Synonyms ol other soluble Sol: 9/38% LEL: NA/? may cause fire.) [#70561

:1 0022-3t8/ compounds vary depend- FIP: NAtt
C09625000 ing upon the specific com- IP: ?)7

2: 10361-37-2/ pound. SpGr: 3,243.86
C08750000 Ba NO ,: Noncombustible Solid

1448 42 (Barium nitrate) BaC,2:Combustible Solid

Benzene Benzol. NIOSH Ca Colorless to MW: 78.1 VP: 75mm Strong oxidizers. Char;
Phenyl hydride Ca 13000 ppm) light-yellow BP: 176'F FRZ: 42°F many fluorides a CS,-

CH, See Appendix A liquid with an Sol: 0.07% UEL 79% perchlorates. GCFID;
0.1 ppm aromatic odor. FlP: 12°F LEL: 1.3% nitric acid III

71-43-2 ST I pp[ (Note: A solid IP: 9.24 eV 1#1500,
CY1400000 OSHA below 420 F] Hydro-

44 11910.1028) ACGIH carbons)
i ppm A2 [Note: Measurements may also be
StS ppm Sp.Gr: 0.88 made with a portable GC using

1114 27 1 ppm -3.25 mg/m' Cass lB Flammable Liquid NIOSH #3700 (111).I

Benzidine 4,4-Bianiline; NIOSH Ca Grayish-yellow MW: 184.3 VP: Low None reported Filter/
4.4'Biphenyildiamine; Ca reddish-gray, or BP: 752F MILT 239°F Si ge

NH2CHCH.NH2 1.1'-Biphenyl-4.4-diamine; See Appendix A white crystalline Soll54F): UEL:? Reagent;
4,4'-Diaminabiphenyl; powder 0.04% LEL:? HPLC/UVD;

92-87-5 p-Diaminodiphenyl OSHA(1910-10101 FtP: ? III
DC9625000 See Appendix B IP ? [*5509

ACGIH
A1 Sp.Gr: 1.25

1885 53 (skinj Combustible Solid, but difficult to burn.

Benzoyl peroxide Bbnzoperoxide, NIOSH/OSHA 7000 Colorless to white MW 242.2 VP: <1 mm Combustible Filter;
Dibenzoyl peroxide 5 mg/mi mg/ms crystals or BP ? MLT 217°F substances (wood, Diethyl

CH 5CO) 20 granularpowder Sol: <1% UEL:? paper, etc.), acids, ether;
with a taint FlP: ? LEL:? alkalis, alcohols. HPLC/UVD;

94-36-0 benzaldehyde-like IP ? amines, ethers ilI
OM8575000 odor. (Note: Containers may (#50091

explode when heated.
Extremely explosion-sensitive

2085/2086/2087 49 Sp.Gr(77F): 1.33 to shock, heat, and friction.)
208r208912090 49 Combustible Solid (easily ignited and bums very rapidly).

L



Recommendations
Personal protection for respirator Health azards

and sanitation selection - Maxinum
(See Table 3) concentrtion for use (MUC) Route Symptoms Fist od Target organs

(Sea Table 4) (See Table S) (See Table B) ISee Table S)

Recommendations wary NIOSHIOSHA Inh Upper reap hi"; Eya: 1r Immed Heart, CNS,
depending upon the 5mgtm': DMXSSA/SCBA Ing gastroenterlbs; musc Sin: Water Bush immed skin, rap yS
specific compound. 12.5 mg/rm3 PAPRDM/SACF Con spasm; slow pule. Breath: Re5P support eyes

25 mg/i': HiEF/PAPRTHiEtSATCF/ extrasystoles; hypokalemia; Swallow: Meical attention
SCiAF/SAF Irrit eyes, skin; skin Immed

250 mg/m': SAF:PD,PP burns
fi SCAF:PD,PP/SAFPD,PP;ASCBA
Escape: HiEF/SCBAE

Clohing: Repeat
Goggles: Reason prob
Wasn Prompt wash soap
Change: N.R.
Remove: Immer wet (fiamm)

NIOSH
V: SCBAF:PD.PP/SAF:PD.PPASCBA
Escape: GMFOVISCBAE

Inh Irrit eyes, nose, reap
Abs sys; gidd; head, nau,
ng staggered gait; fig. anor

Con lass; derm; bone marrow
depres; [carc)

EYe: Irr mmed Blood, CNS.
Skin: Soap wash prompt skin, bone
Breath: Rasp upport marrow, eyes,
Swallow: Medical attention reap sys

immed

45

Clothing: Any pOss NIOSH Inh Hema; secondary anemia Eye Irrimmed (15 min) Bladder.
Goggles: Any pass V: SCBAF:PDPPSAF:PD,PPASCBA Abs from hemoysis; acute Skin: Sapwash Immed kidne s,liver
Wash Imed contan/daily Escaps HEFiSCBAE Ing ds;ti Atlslv sr Breath Resupport skin, blood
Change: After work If any poss Con disorders; dorm; Swallow: Meicalattrntion

contain painful and Irregular Immed
Remove: Immed contain urination; [carc)
Provide: Eyewash, quick drench

Clothing: Repeat NIOSH/OSHA Inh Irrit skin, eyes, nuc Eye rr Immed Skin, reap sys,
Gogles: Reason prob 50 mgfn' DUXSQ SA/lCBA Ing memb; sn denm Skin: Soapwash prompt eyes
Wash Promptcontain125 mg/ml: PAPRDM/SA:CF Con Swallow: Medical atention
Change: After work If reason 250 mg/n-: HIEF/SCBAF/SAF/ Immed

prob contan PAPRTHiE
Remove: Prompt non-Imparv 7000 mg/m' SAF PD PP

contain S:SCBAF:PD,PPSAF:PD,PPASCBA
scape: HiEF/SCBAE

Benroyl peroxide



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibiltiem Measurement
structurelrmuls trade nams, limits description properties and method

CAS and RTECS No., and conversion (TWA reactivities (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL

guide Nos. otherwise) Fl P. IP, Sp.Gr, VP, FRZ
flammability UEL, LEL

Benzyl chloride Chloromethylbenzene, NIOSH 10 ppm Colorless to MW: 126.6 VP(720F): Oxidizers, acids, Char;
alpha-Chlorotoluene C 1 ppm slightly yellow BP: 354°F 1 mm copper, aluminum. CS;

CHCH2CI (5 mgiM3) liquid with a Sl: 0.05% FRZ: -380 F magnesium, iron, GC/FID:
(15-mini pungent, aromatic FI.P: 1531F UEL2: 7 zinc, in III

100-44-7 odor. IP ? LEL: 1.1% [Note: Can polymerize 11003
XS8925000 OSHA when in contact with Halooe-

1 ppm all common metals nated
(5 mg/m3) except nickel 3 lead. Hydro-

Sp.Gr: 1.10 Hydrolyzes in H 0 cros
1738 59 1 ppm - 5.26 mg/m 3 Class IIlA Combustible Liquid to benzyl alcohol] carbons]

Beryllium and Metal: None NIOSH Ca Metal: A hard, MW: 9.0 VP: 0 mm Acids, caustics, Filter:
compounds (as Be) Synonyms o other com- Ca [10 m9m3] brittle, Dra- BP: 4532°F (approx) chlorinated hydro- Acid:

pounds vary depending SeeAppendix A white aold Sol Insoluble MIT 2349°F carbons, oxidizers, GA
Be upon the spedlic co- Not to exceed FIP: NA UEL: NA molten lithium III

pound. 0.0005 mg/m3 IP: NA LEL NA 107102]
7440-41-7 OSHA ACGIH

46 DS1750000 0.002 g/m3 A2 S r18
154 S 53 cpds) 0.025 mg/m3 Metal Noncombustible Solid in bulk form, but a slight
1567 32 (powder) (30-min maximum peak) explosion hazard in the form of a powder or dust.

Boron oxide Boric anhydride. NIOSH/OSHA N.E. Colorless, semi- MW: 69.6 VP: 0 mm Water Filter;
Boric oxide, 10 mg/m3 transparent lumps BP: 3380°F (approx) [Note: Reacts slowly none

B203 Boron trioxide or hard, white, Sol: 3% MLT 842°F with water to form Grav;
odorless crystals. FIP: NA UEL: NA boric acid.] III

1303-86-2 IP: NA LEL: NA 1#0500.
ED7900000 Nuisance

Dust
(otal))

Sp.Gr: 2.46
Noncombustible Solid

Boron trifluoride Boron fluoride. NIOSH/OSHA 100 ppm Colorless gas MW: 67.8 VP: >1 atm Alkali metals. None
Trifluoroborane C 1 ppm with a pungent BP: -148F FRZ: -196°F calcium oxide available

13F, (3 mg/rn 3) suffocating odor. Sol: 106% UEL: NA [Note: Hydrolyzes
[Note: Forms dense (in cold H2O) LEL NA in moist air or hot

7637-07-2 white fumes in FIP: NA water to form boric
ED2275000 moist air.l IP: 15.50 eV acid, hydrogen

fluoride, and fluo-
boric acid.]

1008 15 1 ppm - 2.82 mg/m3 Nonflammable Gas



Personal protection
and sanitation

(See Table )

Recommendations
for respirator

selection - maximum
concentration for use (MUC) Route Symptoms

(Se Table 4) (See Table 5)

NIOSHIOSHA inh Irrit eyes, nose; weak;
10 ppm: SA /PAPROVAG I Ing Irrily; head; skin

CCROVAG GMFOVAG/SCBA Con eruption; pulm edema
4 SCWA:PD,PP/SAF:PD,PPASCi3A
Escepe GMFOVAGrSCBAE

I Cbhi

Change:
Remove:
Provide:

Health hazards

First aid Target organs
(See Table 6) (See Table 5)

Irr Immed Eyes, resp sys.
Skin Soap wash Immed skin
Breath: Reso support
Swallow Medical attention

immed

Reason prob
Any pots
Immed contarn
N.R.
Immed non-lmperv contain
Eyewash, quick drench

Clothing:
Gooobs.
Was:
Change:

Remove:

Provide:

Clothing:

Chane:
Remove:

Repeat
Any poss
Dlyoa
After work If any pose
contain
Prompt non-lmperv
contam
Eyewash

NIOSH Inh Reasp symptoms, weak,
V: SCBAF:PD,PP/SAF:PD,PPASCBA itg. weight loss,
Escape: HiEF/SCBAE pcarcl

Eye: Irr Immed Lungs, skin,
eyes, muc memb

47

.

Repeat
Reason prob
Prompt contain
NR
Prompt non-lmperv
contam

NIOSWVOSHA
50 mgfm': DM
100 mg/rm': DMXSQ^ ISA'SCBA
260 mgm': PAPRDM^/SA:CF
56 mg/rns: SCBAF/SAF/HiEF1

PAPRTIE'
5000 mg o3: SAF:PDPP

:SCBF:PD,PP/SAFPDPPASCBA
Escape: HiEF/SCBAE

Inh Nasal Irrit, conj,
Ing erythema
Con

Eye Ir immed Skin, eyes
Sin: Water flush prompt
Breath: Fresh air
Swaliow: Medical attention

Immed

Clothing: N.R. NIOSH/OSHA Inh Nasal irrit, epis; bums Ey: Irr Imned Resp aye,
Goggles: N.R. 10 ppm: SAJSCBA Con eyes, akin; Skin: Water flush Immed kidneys, eyes,
Wash: N.R. 25ppm: SA:CF In animals: pneu; kidney Breath: Reasp support skin
Change: NR. 50jppm: SCBAF/SAF damage; epts
Remove: NHR. Tug -SAF:PD PP

1 SBAF P0,PP;AF:PDPP:ASCi3A
Escape GMFS/SCBAE

Boron tirluoride



Chemical nae, Synonyms, Exposur IDLH Physical Chemical and physical Incompatibllti.s Mesurement
structure/formula, trade names, limiS description properties and method

CAS and RTECS Nots., and conversion (TWA reactivltes (See Table 1)
and DOT ID and factors unless noted UW, BP, SOL

guide Nos. otherwise) Fi.P, IP Sp.Gr, VP, FRZ
tiammabiity UEL, LEL

Bromine Molecular bromine NIOSH/OSHA 10 ppm Dark reddish-brown MW: 159.8 VP: 172 mm Combustible organics Bub,
0.1 ppm fuming liquid with BP: 139°F FRZ: 19°F (sawdust, wood, none;

Br2 (0.7 mg/m') sullocating. Sal: 4% UEL: NA cotton, straw. etc.), IC:
ST 0.3 ppm irritating funes. Flp: NA LEL: NA aluminum, readily OSHA

7726-95-6 (2 mg/M3) IP: 10.55 eV oxidizable materials. [#ID1081
EF9100000 ammonia, hydrogen,

Sp.Gr: 3.12 acetylene, phosphorus,
Noncombustible Liquid potassium, sodium
but accelerates the [Note: Corrodes iron, steel

1744 59 1 ppm - 6.64 mg/im3 burning of combustibles. stainless steel & copper.)

Bromolorm Methyl tribromide. NIOSH/OSHA Unknown Colorless to MW: 252.8 VP: 5 mm Lithium, sodium, Char;
Tribromomethane 0.5 ppm yellow liquid with BP: 301°F FRZ: 47°F potassium, calcium. CS;

CHBr3 5 ma/m 3
) a chloroform-like Sol: 0.1% UEL: NA aluminum. zinc, GC7FID;

(skini odor. Ft.P: NA LEL: NA magnesium, strong III
75-25-2 [Note:A solid IP: 10.48eV caustics, acetone [#1003,
PB5600000 below 47W.] [Note: Gradually Haloge-

decomoss. acquir- nated
ing yellow color; Hydra-

Sp.Gr: 2.89 air & light accel- carbons]
2515 58 1 ppm 10.51 mg/m3 Noncombustible Liquid erate ecomposition.]

1,3-Butadiene Biethylene, NIOSH Ca Colorless gas with MW: 54.1 VP: >1 atm Phenol, chlorine Char(2):
Bivinyl, Ca 120,000 a mild aromatic or BP: 241F FRZ: -164°F dioxide, copper. CH Cl 

CH2-CHCH-CH 2 Butadiene, See Appendix A ppml gasoline-like Sol: Insoluble UEL: 12.0% crotonaldehyde GC0Fl1:
Divinyl, Reduce exposure [LEL] odor. F.P: NA Gas) LEL: 2.0% [Note: May contain Ill

106-99-0 Erythrene, to lowest feasible [Note: Aliquid <01F (Liquid) inhibitors suchas [#1024]
E19275000 Vinylethylene concentration, belowf 24°F.] IP: 9.07 eV tri-butylcatechol) to

prevent self-
OSHA ACGIH Sp.Gr: 0.65(Liquid at 24°F) pOymerizatiOn.
1000 ppm A2, 10 ppm Flammable Gas May form explosive peroxides

1010 17 (inhibited) 1 ppm - 2.25 mg/m 3 (2200 mgrm3) (22 mg/m3) Class IA Flammable Liquid upon exposure to air.l

2-Butanone Ethyl methyl ketone, NIOSH/OSHA 3000 ppm Colorless liquid MW: 72.1 VP: 71 mm Strong oxidizers. Ambersorb:
MEI, 200 ppm with a moderately BP: 175°F FRZ: -123°F amines, ammonia, CS

CH3COCH 2 CH3 Methyl acetone. 590 mgm3) sharp, fragrant, Sol: 28% UEL(200°F): inorganic acids, GC7FlD-
Methyl ethyl ketone ST300 ppm mint- or acetone- FlP: 16F 11.4% caustics, copper. III

78-93-3 (885 mg/m3) like odor. IP: 9.54 eV LEL(200'F): isocyanates. [#2500]
EL6475000 1.4% pyridines

Sp.Gr: 0.81
1193/1232 26 1 ppm - 3.00 mg/m3 Class lB Flammable Liquid
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Personal protection
and sanitation
(See Table 3)

Clothing: Any poas
Goggles: Any poss
Wash: Immed contam
Change: N.R.
Remove: Immed oontam
Provide: Eyewash, quick drench

Clothing: Repeat
Goggles: Reason prob
Wash Prompt contaim
Change: N.R.
Remove: Prompt non-imperv

contam

Recommendations
tar respirator Health hi

selection - maximum
concentration for use (MUC) Route Symptoms I

(See Table 4) (See Table 5) (Se

NIOSH/OSHA Inh Dizz, head; Iac, apis; Eye:
2.5 ppm: SA:CF/PAPRS" Ing cough, feeling ot Skin.
5 ppm: CCRFSL/GMFSL/SCBAF/SAF Con oppression, pulm edema, Breath:

PAPRTS" pneu; abdom pain, darr; Swallow:
10 ppm: SAF:PDPP measle-like eruptions;
s: SCBAF:PD,PP/SAF:PDPP:ASCBA severe bums eyes, skin
E cape: GMFSISCBAE

NIOSHIOSHA Ih Irrit eyes, resp Sys; Eye
12.5 ppm: SACFt PAPROV t Abs CNS depression: lver Skin:
25 ppm: CCRFOVIGMFOVISCBAF/SAFI Ing damage Breath:

PAPRTOVr Swallow:
1000 ppm: SAF:PD.PP
e SCBAF:PDPP/SAF:PD,PP:ASCBA
Escape: GMFOVrSCBAE

uzards

Irat aid Target organs
le Table S) (See Table 5)

Irr mmed Resp ays, eyes.
Soap wash Immed CNS
Reap support

Meical *nention
immed

Irr Immed Skin, liver,
Soap wash prompt kidneys, rasp
Resp support aye. CNS
Medical attention
Immed
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Clothing: Prevent skhin freezing NIOSH Inh Irrit eyes, nose, throat; Eye: Ormm mmed Eys, resp sys,
Gogoles: Reasonprob V: SCBAF:PD,PPrSAF:PD,PP:ASCBA Con drow, l-head, Skin: Water flush immed CNS
Wash: Immed wet Escape: GMFSSCBAE frostbite; rc] Breath: Resp support
Change: N.R.
Remove: Immed wet (ftamm)

Clothing: Repeat NtOSHrOSHA Inh Init eyes, nose; head; Eye: Ir immed CNS. lungs
Goggas: Reason prob 1000 ppm: PAPROVICCRFOV Ing dizz; vomit Skin: Water wash immed
Wash: NR. 3000 ppm: GMFOV/SA.CF1/SCBAF/SAF Con Breath: Fresh air
Change: N.R. *:SCBAF:PDPPISAFPD,PP:ASCBA Swallow: Medical attention
Remove: Prompt non-imperv Escape: GMF0V/SCBAE Immed

contain
Provide: Eyewash

2-Butanone
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Chemical name, Synonyms, Ex uM IOLt Physical Chemical end hysical Incompatibilie Measurement
structure/formuls, trade names, iIIts desalptlon propeties and method

CAS end RTECS Nos., and conversion (TWA reactivitlee (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Hot. otherwise) R.W. P'S.Ir, VP, FRi
famm8itl ty UEL, LEL

2-Butoxyethanol Butyl cellosolve, NIOSHIOSHA 700 ppm Colorless mobile MW: 118.2 VP: 0.8mm Strong oxidizers, Char;
Butyl oxitol. 25 ppm liquid with a BP: 3391F FFIZ: -07'F strong caustics Methanoll

C4 HOCHCH20H Dowanol E8. !120 mg/rM3) mild ether-like Sol: Miscible UEL(275F): CH cuir 2

Ektasolve ES, iskin] odor. F.P: 143°F 12.7% GC/Ff6;
111-78-2 Ethylene glycol monobutyl IP: ? LEL(200°F): III
KJ8575CC0 ether, 1.1% 1#1403.

Jeflersol ES Alcohols

Sp.Gr: 0.90 IV]
2369 26 1 ppm - 4.91 mg/m' Class IIIA Combustible Liquid

n-Butyl acetate Butyl acetate, NIOSH/OSHA 10,000 Colorless liquid MW: 116.2 VP(77'F): Nitrates; strong Char;
n-Butyl ester of acetic 150 ppm ppm with a fruity BP: 258 F 15 mm oxidizers, alkalis & CS,;

CHCOO[CH 2]3CH, acid. 710 mg/m 3) odor. Sol: 1% FRZ -07°F acids GCIFID:
Butyl ethanoae ST 200 ppm FIP: 72°F IJEL: 7.6% III

123-86-4 (950 mgmr) IP: 10.00 eV LEL: 1.7% 1#1450s
AF7350000 Esters q]

Sp Gr: 0.88
1123 26 1 ppm - 4.83 mgft 3 Cliss IC Flammable Liquid

sec-Butyl acetate sec-Butyl ester of acetic NIOSH/OSHA 10,000 Colorless liquid MW: 116.2 VP(77'F): Nitrates- strong Char;
acid. 200 ppm ppm with a pleasant, BP: 234°F 24 mm oxidizers, alkalis & CS

CH COOCH(CH,)- t-Methylpropyl acetate (950 glmS) fruity odor. Sol: 0.8% FRZ: -100'F acids GCtFID
dHfCH. FI.P: 62°F UEL: 9.8% III

IP: 9.91 eV LEL: 1.7% [#450.
105-46-4 Esters )
AF7380000

1123 26 1 ppm - 4.83 mg/M3 Cliss IB Flammable Liquid

tert-Butyl acetate tert-Butyl ester of acetic NIOSH/OSHA 10,000 Colorless liquid MW: 116.2 VP:? Nitrates: strong Char;
acid 200 ppm ppm with a fruity BP: 208°F FRZ:? oxidizers, alkalis & CS2-

CH3COOC(CH3)3 (950 mgim) odor. Sol: Insoluble UEL: ? acids GCIFID;
FlP: 62-721F LEL:? Ilt

540-88-5 IP: ? [#1450.
AF7400000 Esters I

Sp Gr: 0.87
1123 26 1 ppm - 4.83 mg/m3

Class IB Flammable Liquid



Recommendations elh aad
Personal protection for respirator Health hazards

and sanitation selection - maxhnum
(See Table 3) concentration for use (UC) Route Symptoms First old Target organs

(See Table 4) (See Table 5) (See Table U) (See Table 5)

Clthing: Repeat NIOSHOSHA Inh Irrit eys, nose, throat; EKe: Irr immed Liver, kidneys,
Goggles: Reason prob 250 ppm: SA'SCBA' Abs hemoysis, hemog S in Soap wash prompt lymphoid sys.
Wash: Immed contam 625 ppm: PAPROVItSA:CF Ing Breath: Res support skin, blood,
Change: N.R. 700 m: GMFOVtCCRFOVlSCBAFlSAF Con Swallow: Meical attention eyes, resp sys
Remove: Immed non-imperv contam g: SCBAF:PD,PPfSAF:PD,PPASCBA immed

l Provide: Oulck drench Escpe: GMFOVtSCBAE

Clothing: Repeat NIOSWYOSHA Inh Head; drow; dryness and Eye: Irr Immed Eyes, skin, resp
Goggles Reason prob 1000 ppm: PAPROV'/CCROV Ing Irrit eyes, upper resp Skin: Water flush prompt sys
Wasn Prompt wet 1500 ppm: SA/SCBA Con sys. skin Breath: Reasp support
Change: N.R. 3750 ppm: SA:CF Swallow: Medicalattention
Remove Immed wet (ilamm) 7500 ppm: GMFOVtSCBAFtSAF Immed

10,000 ppm: SAF:PD,PP
: SCBAF:PDPP/SAF:PD,PPASCBA

Escape: GMFOV/SCBAE
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Waes

Change

Retpeat
Reason prob
Prompt wet
N.R.
Immed wet (lamim)

NIOSIWOSHA
1000 ppm: PAPROVnCCROV
5000 ppm: SA.CFt
l0,000 pm GM FOV/SCBAFSAF

tSCBAF: PD,PPtSAFPD,PPASCCA
Escape GMFOVtSCBAE

Inh Irrit eyes; head; draw; Eye:
Ing dryness upper resp sys, Skin
Con skin Breath:

Swallow:

Ifr Immed Eyes, skin, resp
Water flush prompt sys
ReS "uport
Medical attention
immed

Clothing: Repeat
Goggles: Reason prob
Wash: Prompt wet
Change: N.R.
Remove: Immed wet (flamm)

NIOSIOSHA Inh Itch. Inflamrin eyes; Irrit Ey: Irr immed Reap sys, eyes.
1000 ppm: PAPROVOCRFOV Ing upper rsp tract; head; Skin: Water flush prompt skin
5000 ppm: SA:CF1 Con narco; derm Breath: Rasp support
10.000pm: GMFOV/SCBAF/SAF Swallow: Medical attention

: SCBAF:PD,PPISAF:PD,PP:ASCBA Immed
Escape: GMFOVISCBAE

tert-Butyl acetate



Chemical name, Synonyms, Expwre IDLH Physical Chemical and physical Incompatibilities Measurement
structurfrormu, trade names, I mite description properties and method

CAS and RTECS Nos.. and conversion (TWA reactlivtles (See Table 13
and DOTID and factors unless noted MW, SP, SOL

guide Nos. otherwise) Fl.P, IP S.Gr VP, FRZ
flammrtililq UEL, LEL

n-Butyl alcohol 1-Butanol. NIOSH/OSHA 8000 ppm Colorless liquid MW: 74.1 VP: 8 mm Strong oxidizers Char;
n-Butanol. C 50 ppm with a strong. BP: 243F FRZ: -129F1 2-Propanol/

CH3CHCH2CH2 OH Butyl alcohol. (150 nmg/r
3) characterstic, Sol: 9% UEL: 11.2% Cs I

t-Hydroxybutane, [skinj mildly alcoholic FIP: 99°F LEL: 1.4% GCFlb:
71-36-3 n-Propyl carbinol odor. IP: 10,04 eV III
EOI 400000 [#1401,

Alcohols

So.Gr: 0.81 Iq
1120 26 1 ppm - 3.08 mg/m 3 Class IC Flammable Liquid

sec-Butyl alcohol 2-Butanol, NIOSH 10,000 Colorless liquid MW: 74.1 VP(86F): Strong oxidizers Char;
Butylene hydrate, 100 ppm ppm with a strong. BP: 21I°F 24 mm 2-Propanol/

CH3CHOHCH2 CH, 2-H dros butane, (305 mg/M 3) pleasant odor. Sol: 16% FRZ: -175°F CS-
Metyl ethyl carbinol ST 150 ppm P.P: 75°F UEL(212'F): GC/FID:

78-92-2 (455 mg/m3) IP: 10.10 eV 9.8% III
E01750000 LEL(212'F): [#1401,

OSHA 1.7% Alcohols
100 ppm 11)
(305 mg/m 3) Sp.Gr: 0.81

1120 26 1 ppm - 3.08 mg/m3 Class IC Flammable Liquid

ter-Butyl alcohol 2-Methyl-2-propanol, NIOSH/OSHA 8000 ppm Colorless solid MW: 74.1 VP(770F): Strong mineral acids, Char;
Trimethyl carbinol 100 ppm or liquid with a S: 180PF 42 mm strong hydrochloric 2-Butanol/

(CH3)3COH (30g/Mn3) camphor-like odor. Sol: Miscible PAZ: 77'F acid, oxidizers CsI
T 150 ppm [Note: Pure com- F.P: 52°F UEL: 8.0% C/FIb

75-65-0 (450 mg/M3 ) pound is a liquid IP: 9.70 eV LEL: 2.4% III
EO1925000 above 77°F. [#1400.

Often used in Alcohols
aqueous Wou- I)
tions.) Sp.Gr: 0.79

1120 26 1 ppm - 3.08 mg/m 3 Class IS Flammable Liquid

Butylamine 1-Aminobutane. NIOSH/OSHA 2000 ppm Colorless liquid MW: 73.2 VP: 82 mm Strong oxidizers, Si gel:
n-Sutylamine C 5 ppm with a fishy. BP: 172PF PAZ: -58'F Strong cd Methanol;

CHCH2 CH2CH2NH2 (15 m/Mn) ammonia-like odor. Sol: Miscible UEL: 9.8% Nt: May corrode GC/FID
skin] P.P: 'F LEL: 1.7% some metals in 11(4)

109-73-9 IP: 8.71 eV presence of water.] [#5138]
E02975000

& Gr: 0.74
1125 68 1 ppm - 3.04 mg/m 3 Cass IA Flammable Liquid



FReomnendations
Personal protecton r pirator Health hazards

and anlitlton seletion -maximum
(See Table 3) concentration for ue (MUC) Route Symptoms First aid Target organs

(See Table 4) ISee Table 5) (See Table 6) (See Table 5)

i Clothing

Change
Remove

Repeat
Reason prob
Prompt wet
N.R.
Immed wet (flamm)

NlOSHtOSHA
1000 ppm: PAPROVt/CCRFOV
1250 ppm: SACF1
2500 ppm: GMFOV/SCBAF/SAF
8000 pm: SAF:PD,PP
6:SCBAF:PD;PPSAFPD.PPASCBA
Escape: GMFOV/SCBAE

Inh Irrit eyes, nose, throat;
Abs head, wrt, drow;
Ing comeal iflamm, blurred
Con vision, lac, photo; dry

eracked kin

Eye: Irr immed Skin, eyes, resp
Sin: Water flush prompt sys
Breath: Reap support
Swallow: Medical attention

immed

Coihing

Li Washe
I Change:

Remove:

Repeat
Reason prob
Prompt wet
N.Rew
Immed wet (llarrm)

NIOSWVOSHA
1000 ppm: PAPROV CCRFOV

SA/SCBA'
2500 ppm: SA:CF'
500 ppm: GmFOV/SCBAF/SAF
10,000 pm: SAF:PDPP
§ SCBAF :PD,PPiSA PD,PPASCBA
Escape: GMFOV/SCBAE

Inh Eye Iit, narco
Ing
Con

Ev Inorr immed Eyes. CNS
Sin: Water flush prompt
Breath: Reap support
Swallow: Mdical attention

immed
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Clothing: Repeal ~~~~NIOSH/OSHA Inh Drow; iwrit skin, eyea Eyep: lrr mmed Eyes, kin
Gogles: RRason prob 1000 ppm: PAPROV 5/CCRFOV inh Skin: Water flush prompt
Was Prompt wet 2500 ppm: SACF Con Breath: Reapsupport
Change: N.R. 50 ppm: GMFOVlSCBAFiSAF Swallow: Medicaltntion
Remo Imrned wet (flarim) 8000 pm: SAF:PD.PP immed

SCBAF:PDPP/SAFPDPPASCBA
tcape: GMFOVtSCBAE

Clothing: Any pass NIOSIIIOSHA Inh irrdt eyes, noae, throat; Eye: 1w Imrred Reap sys. skin.
Goggles: Any pess 50 pm: SA/SCBA/CCRS Abs head; skin flush, bums Skin: Water flush rined eyes
Waah: mImedeontamn 125 ppm: SA:CFJ/PAPRS' Ing Breath: Rap support
Change: NR. 250 ppm: CCRFS/GMFStSCBAF/SAF/ Con Swallow: Medical attention
Remove: Immed wet (flamm) PAPRTS Immed
Provide: Eyewash, quick drench 2000 n:m SAFPDPP

SCBAF PD,PPISAF:PDPP:ASCBA
Escape: GMFSISCBAE

Butylamine



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilltles Measurement
structurelformuls, trade names, lImits descrption properties and method

CAS and RTECS No., and conversion (TWA reactivittes (Se Table 1)
and DOT 10 and factors unlesa noted MW, BP, SOL

guide No. otherwise) Fl iP, IP, SpGr, VP, FRZ
flammability UEL. LEL

tert-Butyl chromate di-tert-Butyl ester of NIOSH Ca Liquid. MW: 230.3 VP: 7 Reduang agents, None
(as CrO,) chromic acid Ca (30 grn

3
) (Not: Solidifies BP: ? FRZ: 32-23'F moisture available

See Appendix A at 32-23-FPj Sol: ? UEL: ?
((CH 3)3CO)2CrO 2 0o01 mg/rn3 FliP: ? LEL: ?
1189-85-1 OSHA IP ?
GB2900000 C 0.1 mg/m3

[skin

1 ppm - 9.57 mg/rn3

n-Butyl glycidyl ether BGE; NIOSH 3500 ppm Colorless liquid MW: 130.2 VP(77F): Strong oxidizers. Char
1.2-Epoxy-3-butoxypropane C 5.6 ppm with an irritating BP: 3271F 3mm strong caustics CS2

CIH,.02 30 mp/m
3
) odor. Sol: 2% FRZ: ? GC/FID:

115-min FlP: 130°F UEL ? 1112)
2426-08-6 IP: ? LEL ? (#Si1
I X42Uuuu

54
UCNA
25 ppm
1135 mg/m 31

I ppm -5.41 mgim3

Butyl mercaptan Butanethiol,
t -Butanethiol

CH3CH2CH2CH2SH n-Cutanethiol,
1 -Mercaplobutane

109-79-5
EK6300000

- .- Sp.Gr(77°F): 0.91
Class 11 Combustible Liquid

NIOSH 2500 ppm Colorless liquid MW: 90.2 VP: 35 mm Strong oxidizers Chrom-104:
C 0.5 ppm with a strong BP: 2091F FRZ: -176F (such as dry Acetone:
(1.8 mg/M3) garlic-, cabbage-, Sol: 0.06% UEL ? bleaches), acids GC/FIDO
15-min] or skunk-like FlP: 35'F LEL: ? 11(4)

odor. IP: 915eV [#S3501
OSHA
0.5 ppm
(1 .5 ma/m3)

Sp.Gr 083
2347 27 1 ppm - 375 mg/m3 Class IB Flammable Lquid

p-tert-Butyltoluene 1-Methyl-4-tert-butylbenzene NIOSH/OSHA 000 ppm Colorless liquid MW: 148.3 VP(77F): Oxidizers Char:
10 ppm with a distinct BP: 3791F 0.7 mm CS2:

(CH3)3CC 6H4CH3 (60 mg/M
3 ) aromatic odor. Sol: Insoluble FRZ: -62F GC/FID;

ST 20 ppm somewhat like FIP: 155°F UEL ? III
98-51-1 (120 mg/m 3 1 gasoline. IP: 8.28 eV LEL ? [81501.
XS8400000 Aromatic

Hydro-
carbons]

Sp6Gr: 0.86
2667 27 1 ppm .6.16 mg/rn3 Class lilA Combustible Liquid



Recommendationa
Personal protection eor rspirator Health hazards

end anitation aI ction-maximum
fSee Table 3 concentration for use (MUC) Route Symptoms First aid Target organs

See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Any poss NIOSH Inh Lung, sinus cancer; EYe: Irr immed Rasp yskin,
Goggles. Any poss V: SCBAF:PD.PP/SAF:PD.PPASCBA Abs (card) Skin: Soap wash lmmed eyes. CNS
Wash Immendcontanidaily Escape: GMFOVHiE/SCBAE Ing Breath: Res support
Change: N.R. Con Swallow Medical attention
Remove: Immed non-imperv contarn immed
Provide: Eyewash, quick drench

Clothing: Any poss NIOSH Inh Irrit ayes, nose; skin EYe: Irr immed Eyes, skin, rsp
Goggles: Reason prob 56 ppm SAISCBAICCROV Ing Writ sns; narco. Skin Soapwash mmed ays, CNS
Wasn: Prompt contain 14 ppm: SA:CF/PAPROIV Con Breath: Reap support
Change: NR. 280 ppm: SCBAF/SAF1CCRFOV/ Swallow: Medical attenion
Remove: Prompt non-imperv GMFOV/PAPRTOV immed

contain 3500 ppm: SAF:PO,PP
s' SCBAF:PD,PP/SAF:PD,PP ASCEA
Es cape: GMFOVISCBAE

Clothing: Repeat NIOSHIOSHA Inh In animals: narco, inco, Eye: Irr Immed Resp ays;
Goggles: Reason prob 5 ppm: SAISCBAICCROV Ig weak; can, puli n it Skin: Soap wash prompt In animals: CNS.
Wash: Prompt wet 125 ppm SACFIPAPROV Con Ever, doney damage Breath: Respsupport iver, kidneys
Change: NR. 25 ppm: SCBAF/SAF/CCRFOV/ Swallow: Medicalattention
Remove: Immed wet (flamm) PAPRTOVGMFOV immed

500 ppm: SA:PO:PP
1000 ppm: SAF:PDPP
5 SCBAF:PD.PP/SAF:PDPP:ASCBA

scape: GMFOVISCBAE

Clothing: Repeat NIOSiVOSHA Inh Irt eys, skin; dynose, Eye: If bummed CVS, CNS, skin,
Goggles Reason prob 250 ppm: SA:CFt/PAPROV t Ing throat; head; low BP. Skin: Water lush prompt bone marrow,
Wash Prompt wet 500 ppm: CCRFOVIGMFOVISCBAFISAF Con tacar. abnormal Breath: Resp support eyes, upperrasp
Change NR. 1000 pom: SAF:PDPP cardiovascular stress; Swaow: Medical attention asy

I___ Remove Prompt non-imperv wet * SCBAF:PDPP/SAF:PD,PP:ASCBA CNS depres; hemato depras immed
Escape: GMFOVfSCBAE
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p-tert-Butyltoluens



Chemical name, Synonyms, Exposur IDLH Physical Chemical end physical Incompatibilities Measurement
structureffonnua, trade names, I mb description propert es and method

CASand RTECS Nos., and conversion (TWA reactivitlee (See Table 1)
and DOT ID and factors unless noted Mw, BP, SOL

guide Nos. otherwise) Fl P, IP Sp.Or, VP, FRZ
flammability UEL, LEL

Cadmium dust (as Cd) Metal: none NIOSH Ca Metal: Silver- MW: 112.4 VP: 0mm Strong oxidizers: Filter
Synonyms of other com- Ca (50 mg/Mr31 white, blue-tinged BP: 1409-F (approx) elemental sulfur, Acid;

Cd pounds vary depending See Appendix A lustrous, odorless Sol: Insoluble MLT: 610°F selenium & tellurium AA;
upon the specifrc com- Reduce exposure solid. FlP: NA UEL: NA III

7440-43-9 pound. to lowest feasible IP: NA LEL: NA [#7048
EU9800000 concentration.

OSHA Sp.Gr(771F): 8.65
0.2 mg/m3 Metal: Noncombustible Solid in bulk form, but

2570 53 C 0.6 mg/m3 will burn in powder form.

Cadmium fume (as Cd) CdO: Cadmium monoxide. NIOSH Ca Odorless, yellow- MW: 128.4 VP: 0 mm Not applicable Filter;
Cadmium oxide fume Ca [9 mg/m3) brown, finely BP: Decomposes (approx) Acid;

CdOYCd Cd: None See Appendix A divided paric- Sol: Insoluble MLT: 2599°F AA:
Reduce exposure ulate dispersed FlP: NA UEL: NA III

1306-19-0 (CdO) to lowest feasible in air. IP: NA LEL: NA [#7048
EVI 930000 (CdO) concentration.

(Note: See Cadmium dust for properties of Cd.]
OSHA
01 mg/m3 Sp.Gr: 8.15 (crystalline form)/6.95 (amorphous form)
C 0.3 mg/m 3 Noncombustible Solid

Calcium arsenate Calcium salt (2:3) of NIOSH Ca Colorless to MW: 398.1 VP: 0 mm None reported Filter;
(asAs) arsenic acid, Ca 1100 white, odorless BP: Decomposes (approx) [Note: Produces Acid;

Cucumber dust. See Appendix A mgim3] solid. Sol(7rF): MLT: ? toxic fumes of AA
Ca3(AsO.)2 Tricalcium arsenate. C 0.002 mg/rn3 (insecticide/ 0.01% UEL: NA arsenic when III

Tricalcium ortho-arsenate 115-min) herbicide] FlP: NA LEL: NA heated to [#7900,
7778-44-1 IP: NA decomposition. Arsenic]
CG0830000 OSHA[1910.1018

0.010 mgIm3 SpAGr: 3.62

1573 53 Noncombustible Solid

Calcium oxide Burned lime,
Burnt lime,

CaO Lime.
Pebble lime.

1305-78-8 Ouick lime,
EW3100000 Unslaked lime

NIOSH
2 mg/m 3

OSHA
5 mg/m

3

Unknown White or gray, MW: 56.1 VP: 0 mm Water (liberates Filter;
odorless lumps BP: 5162°F (approx heat), fluorine Acid;
or granular Sol: Reacts MIT: 4662° [Note: Reacts with AA;
powder. FlP: NA UEL: NA water to form III

IP: NA LEL: NA calcium hydroxide.] [#7020] _

Sp.Gr: 3.34
Noncombustible Solid1910 60



Recommendatlons
Personal protection for respirator Health hazards

end anitation selection - aximum
(See Table 3) concentratlon for use (pUC) Route Symptoms Pint otd Target organs

(Sea Tsble 4) (See Table 5) (See Table 6) (Sea Table 5)
I

t Clothing: N.R.
W.W.!-:lf Any, pous (CdC14)Wa n Dly r ason prob)

Change: After work If any poss
contain

Remove: N.R.
i Provide: Eyewash (CdCt2)

NIOSH Inh Pulm edema. dysp. Eye: Orrimmed Reap ys
W: SCBAF:PD,PPISAF:PD,PP:ASCBA lng cough. chest light, subs Skin: Soap wash kidneys
Escape: HiEF/SCBAE pain; head; chills muac Breath: Rsp support prostate, blood

aches; nau, vomit, diarr; Swallow: Medical attention
*nos, mphy,prat, mild Immed

*nemnia Iarc]

Clothing N.R.
Goggles. N R.
Wash: N.R
Change NR.
Renove: N R.

NIOSH Inh Pulm edema. dysp,
W: SCBAF:PD,PPISAF:PD,PPASCBA cough, tight chest, subs
Escape: HiEFlSCBAE pain; head; chills, muac

aches; nau, vomit, iarr;
emphy. prot, anos, mild
anemia; fcarc]

Breath: Reap support Resp eye,
kidneys, blood
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Clothing: Repeat
W. Goae Any poss
| oWasfi Prompt contamdaily

I Change: After work If any poss
contan

Remove: Prompt non-imperv
contan

NIOSH Inh Weak; GI dist; per neur: Eye: Irnimmed Eyes, resp eysa
t: SCBAF:PD,PP/SAF:PD,PP:ASCBA Abs skin hyperpigpalmer Skin: Soap wash prompt liver, skin,
Escape: HiEF/SCBAE Ing planter hyerkeratoses; Breath: Resp support lymphatics, CNS

Con derm; [carc); Swallow: Medical attenion
In animals: liver damage immed

Clbthin Reason prob NIOSH Inh Irrit yes, uer rep E: Irr mmed Resp eys, skin.
g es Any pose 10 DMl' $ Ing Irct ulcer, per Skin: W ater Bush Wmmed eyesGWash:s Prompt containday 20 ma': DMXSli SSCBA Con nasal etum; Breath: Reapsupport

Change: AlterworkItason 50mg/': PAPRHiE/SA.CF pneu derm Swallow Medicalatentfon
probcontam 100 mg/m':HiEF/SCBAF/SAF/PAPRTHiE immed

Remove: Prompnon-Imperv 250 mm/': SA:PD,PP
contam I: SCBAF PDPPSAF:PD,PP:ASCBA

Provide: Eyewash, quick drench Escape HIEF/SCBAE

Calcium oxide



Chemical name, Synonyms. Expo sure IDLH Physical Chemical and physlcal Incompatibilitiea Measurement
stnictursflomuis, trade names. lmits description properties and method

CAS and RTECS Moe, and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unlese noted MW, BP, SOL

guide Nos. otheewlso) ~~~~~~~~~~~~~FL P IPdS p Or, VP, FRZ
guide Not otherwise) tlammabiiity UEL, LEL

Camphor (synthetic) 2-Camphonone, NIOSH/OSHA 200 mg/m 3 Colorless or white MW: 152.3 VP: 0.2 mm Oxidizers (especially Char;
Gum camphor. 2 mg/m3 crystals with a BP: 399F MLT: 345°F chromic anhydride) Methanol/

Cf0H15O Laurel camphor, penetrating. Sol: Insoluble UEL: 3.5% Cs b
Synthetic camphor aromatic odor. PIP: 150'F LEL: 0.6% GC/FI

76-22-2 IP: 8.76 eV III
EXt 225000 [t1301

Ketones
It]

Sp.Gr: 0.99
2717 32 Combustible Solid

Carbaryl (Sevine) alpha-Naphthyl N-methyl- NIOSH/OSHA 600 mg/m3 White or gray MW: 201.2 VP(77°F): Strong oxidizers, Filter;
carbamate. 5 mg/m3 odorless solid. BP: Decomposes 0.00004 mm strongly alkaline Reagent;

C,,HOOCNHCH, 1-Naphthyl N-Methyl- [pesticide] Sol: 001% MLT 293°F pesticides Via;
carbamate FLP: NA UEL: NA III

63-25-2 IP ? LEL NA [#5006]
FC5950000

Sp.Gr: 1.23
Noncombustible Solid, but may be dissolved in

2757 55 flammable liquids.

Carbon black Acetylene black, NIOSH/OSHA N.E. Black, odorless MW: 12.0 VP: 0 mm Strong oxidizers Filter;
Channel black, 3.5 mg/M3 solid. BP: Sublimes (approx) such as chlorates, none;

C Furnace black. Sol: Insoluble MLT: Sublimes bromates & nitrates Grav;
Lamp black, NIOSH Ca Fl P ? UEL ? III

1333-86-4 Thermal black Ca IP: NA LEL:? [#5000
FF5800000 See Appendix A

0.1 mgl 3 [Carbon
black in presence Sp.Gr: 1.8-2.1
of polycyclic aro- Combustible Solid that may contain fammable
matic hydrocarbons] hydrocarbons.

Carbon dioxide Carbonic acid gas, NIOSH 50.000 Colorless, MW: 44.0 VP: >1 atm Dusts of various Bag;
Dry ice 5,000 ppm ppm odorless gas. BP: Sublimes MLT -109°F metals such as none;

co (9000 mgM 3) [Note: Normal Soll771F: (Sublimes) magnesium, zirconium, GC/FID;
ST 30,000 ppm constituent of 02% UEL: NA titanium, aluminum, 11(3)

124-38-9 (54.000 mgtm3) air (about FIP: NA LEL: NA chromium & mange- [#S2491
FF6400000 OSHA 3000 ppm). Solid IP 13.77 eV nese are ignitable and

10,000 ppm lorm is utilized explosive when sus-
1013 12 118.000 mgM 3) as dry ice.] pended in carbon
1845 21 dry ice) ST30,000 ppm dioxide.
2187 21 liquid) I ppm -1.83 mg/M 3 (54,000 mgn 3

) Noncombustible Gas



t Personal protection
and sanitation
(See Table 3)

Recommendationa
for respirator

selection - maxkium
concentration for use (UC)

(See Table 4)

Health hazards

Route symptoms
(See Table 5)

First aid
(See Table 6)

Target organs
(See Table 5)

Clothing: Repeat NIOSH/OSHA Inh I=it yes, skin, muc Ey: Irr immed CNS. eye, skin.
Gogles: Reason pob 50 mrn3: SA:CFt/PAPROVDMt Ing meb nau, vomit, diar; S in Soap wash ined reapsys
Wash: Prompt contai 100mg/m: CCRFOVHiEtMFOVHiEt Con head. diz,* exctement, Breath: Re.p upport
Change: After work If reason PAPRTOVHiESOCBAFSAF Irrational,epileptlbrm Svralbw Medicalattention

Drobcontam 200 mg/M3: SAF:PD,PP convuls Immed
Remove: Prompt non-imperv : SCBAF:PDPP/SAF:PDPP ASCBA

contam Escape: GMFOVHiE/SCBAE

Clthing: Repeat NIOSHIOSHA Inh Miosis, blurred vision, Eye: Irr mmed Resp sye, CNS,
Goges Reason prob S0 mgV ': SA/SCBA Abs tear; nasal discharge, alv; Skin: Soap wash prompt CVS, skin
Wash: Prompt contan 125 mg/rn': SACF k sweat; abdom cramps, nau, Breath: Respsupport
Change: After work It reason 250 mgr': SCBAF/SAF Con vomit diantremor; Swallo: M ical attention

prob contam 00 mgtm': SAF:PD,PP cyan; convuls; akin irrit immed
Remove: Prompt non-imperv : SCBAF:PDPPSAF:PD,PP:ASCA

contam Escape: GMFOVHiE/SCBAE

Clthin N R. NtOSIWOSHA Inh None expected; Eye: Irr prompt None known
GOgDleS Repeat 17.5 mgIM': OM Con in presence of polycyclic
Wash: Daily 35 mg/m: DMXSC/SA/SCBA aromatic hydrocarbons: (carc]
Change: N.R. 67. gIM': PAPRDM/SA:CF
Remove: N.R. 175 mg/m: HIEF/PAPRTHIE/SCBAFfSAF In resence of polycyclic aromatic hydrocarbons:

1750 mglm': SA:PDPP NOSH
* SCBAF:PD,PP/SAF:PD.PPASCBA Y: SCBAF:PD,PP/SAF:PD,PPASCBA
Escape: HiEF/SCBAE Escape: HIEF/SCBAE

Clothing: Prevent skin freezing NIOSH Inh Head, dizz, restless, Eye: Medical atention Lungs, skin, CVS
GODgeS N. R0000pm: SAfSCBA Con paes;dysp;sweal, mal; Skin: Medical attention
Wash: N.R. g SCBF PD,PPfiAF:PDPPASCBA tnc hean rate, pulse for frostbite
Change: NR. Lcape: SCBAE pressure; elevated BP; Breath: Resp support
Remove: N.R. coma; asphy; convuls at

high concentrations;
frostbite (dry Ice)

Carbon dioxide
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Chamical name, Synonyms. Exposure IDLH Physical Chemical and physical IncompatibilitIes Measurement
structuredformuis, trade names, llmte description properties and method

CAS and RTECS Noa., and conversion (TWA rescivite (Se Tbl fl
and DOT ID and ftors unless noted MW P, SOL

guide No. othrrwiss) fIF. IPSp.0r, VP, FRZ
flammalilty UEL, LEL

Carbon disulfide Carbon bisulfide NIOSH 500 ppm Colorless to MW: 76.1 VP: 297 mm Strong oxidizers: Char/
1pm (3 m/m 3) taint-yellow BP: II6F FRZ: -t69°F chemically-active Dry tube;

CS2 St0 ppm|30 mgtrm) liquid with a Sol: 0.3% UEL: 50.0% metals such as Toluene;
[skin) sweet ether-like Fl.P: -22°F LEL: 1.3% sodium, potassium & GC/FPD;

odor. IP: 10.08 eV zinc; azides; rust: liI
75-15-0 OSHA [Note: Reagent halogens: amines [81600]
FF6650000 4ppm 412 mg/m) grades are foul [Note: Vapors may be

ST 12 ppm 136 mg/ma) smelling.] ignited by contact
[skin) Sp.Gr: 1.26 with ordinary light

1131 28 1 ppm . 3.16 m/m 3
Class IS Flammable Liquid bulb.1

Carbon monoxide Carbon oxide, NIOSHIOSHA 1500 ppm Colorless. MW: 28.0 VP: >l atm Strong oxidizers, Bag:
Flue gas, 35 ppm odorless gas. BP:-313°F MLT: -337°F bromine rifltuoride, none;

CO Monoxide l40 mgtm11) [Note: Shipped as Sol: 2% UEL: 74% chlorine tritluoride, ECA;
C200 ppm a nonliquefied Fl.P: NA (Gas) LEL: 12.5% lithium 1(4)

630-08-0 229 ma) compressed gas.) IP: 14.01 eV [45340]
FG3500000 Note: n 9/5/89 OSHA stayed the sta-up date

for the Ceiling limit for the following steel
industry operations -dbast furaces, vessel

1016 18 1 ppm- 1.16mg/ma ~~biowing at basic oxygen turnaces. and sinter ~ mal at0t6 8 Itppm.1.6mgtm3 orn ~ Flammable Gas

Carbon tetrachloride Carbon chloride, NIOSH Ca Colorless liquid MW: 153.8 VP: 91 mm Chemically-active Char;
Carbon let, Ca [300 ppm] with a character- BP: 170°F FRZ: -9°F metals such as CS,:

CO4 FreonA 10, See Appendix A istic ether-like Sol: 0.05% UEL: NA sodium, potassium & GCtFID;
Halon- 104, ST 2 ppm odor. FlP: NA LEL: NA magnesium; fluorine: III

56-23-5 Tetrachloromethane 12.6 mg/ma) IP: 11.47 eV aluminum [#1 003,
FG4900000 [60-mim [Note: Forms highly Haloge-

toxic phosgene gas nated
OSHA ACGIH when exposed to Hydro-
2 ppm A2 Sp.Gr: 1.59 flames or welding carbons)

1846 55 1 ppm . 6.39 mg/M3 (12.6 mg/ma) [skin) Noncombustible Liquid arcs.]

Chlordane 1.2.4.5.6,7.8,8- NIOSH Ca Amber-colored, MW: 409.8 VP: 0.00001 Strong oxidizers, Filterd
Octachloro-3a,4,7.7a- Ca [500 viscous liquid BP: Decomposes mm alkaline reagents Chrom-102;

CxH^Cts tetrahydro-4,7- See Appendix A mgm3) with a pungent, Sol: Insoluble FRZ: ? Toluene;
methanoindane 0.5 mgtm' chlorine-like Ft.P: NA UEL: NA GC/ECD:

57-74-9 [skin] odor. IP: ? LEL: NA IlI
PB9800000 [insecticide] [#551 0

OSHA
0.5 mg/ma Sp.Gr(77°F): 1.56
[skin] Noncombustible Liquid, but may be utilized

2762 28 t ppm - 17.04 mgtm in flammable solutions.



Recommendatlons
t b~~~~Prsonal protection for respinator siath azaroz

*nd snitation selection - maxrium
(Sea Table 3) concentratIon for use (11UC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Reason prob NiOSH Inh Dizz. head, poor sleep, E : I Immed CNS, PNS. CVS,
! Goggles Reason prob 10 ppm: CCROVISA/SCBA Abs ftg, ner, nor,b ow-wgt; 9Kin: Soap wash immed eyes, kidneys.
*- Wash: Prompt contain 25 ppm: SACFIPAPROV Ing psychosis polyneu; Breath: Rep support liver. skin

Change N.R. So ppm: CCRFOVlPAPRTOV/GMFOVt Con Parkinson-like ayndrome; Swallow: Medical attention
Remove: Immed wet (flamm SCBAF/SAF ocular changes; coronary Immed

SW0 ppm: SA:PO PP heart disease: gastritis;
I ^ SCBAFPD,PiRSAF:PD,PP:ASCi3A kidney, iver damage;

_ Esrape: GMFOVtSCSAE eye, skin burns; derm

Clothing: Prevent skin hrezing NIOStOSHA Inh Head, tchypnea, neu, Breath: Reap support CVS. lung
Gogles: Reason prob 350 ppm: SA/SCBA Con weak dizz cont halu, blood, CNS
Wash: N.R. 875 pm: SA:CF (1iq) aan: depres S-T segment ofL Change: NR I pn: SCBAFJSAF/GMFSt electrocardiogram, angina,
Remove: Immed wet (Ilamim) g:SC8AF:PDPP/SAFPD.PP:ASCBA syncope

Escape: GMFSt/SCBAE

Clothing: Repeat NIOSH Inh CNS depres; nau, vomit: Eye: Irr knined CNS. eyes,
Goggles Reason prob V: SCBAF:PDPP/SAFPD.PP:ASCiA Abs Ever, kidney damage; Skin: Soap wash imined lungs, liver.
Wash: Prompt wet Escape: GMFOV/SCBAE Ing skin rrit; (carc Breath: Respaupport kidneys skinChange N.R. Con Swallow: Medical attention
Remove. Prompt non-lmperv Immed

contan

Clothing: Any poss OSHA Inh Blurred vision; conf, Eye: In immed CNS. eYes.
Goggles: Reason prob V: SCBAF:PD,PPISAF:PDPP:ASCBA Abs ataxia, delirium; cough; Skin: Soap wash nined lungsEver
Wash: Immed contan Escape: GMFOVHiE/SCBAE Ing abdom pain, nau, vomit, Breath: Rep support kidneys, skin
Change: After work I any poss Con dilrr;lly, tremor, Swallow Medical attentioncontain convuis; nuria; immed
Remove: Immed non-Imperv contam in animals: lung, liver,
Provide: Quick drench kidney damage

Chlordane
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Chemical name, Synonym.,d IDL Ch caand physical Incompatiblties Msurement
structure/formula. trade names, MtaR IDL = Ipa Chemical rie anUmeho

CAM and RTECS No... end conversion (TWA reacttvttle (See Table 1)
and DOT ID and factors unleass noted uW P, SOL

guide Nos. otherwise) FLI 5, PiPSpGr, VP, FRZ
tts~mmslltt UEL, IL

Chlorinated camphene Chlorocamphene, NIOSH Ca Amber, waxy solid MW: 413.8 VP(77F): Strong oxidizers Filter;
Octachlorocamphone. Ca [200 with a mild BP: Decomposes 0.4 mm (Note: Slightly Petroleum

C,0Hj0CI0 Polychlorocamphene, See Appendix A mg/m 33 chlorine- and Sol: 0.0003% MLT 149 to corrosive to metals ether;
Toxaphene Iskinj camphor-like odor. FIP: 275 F 194F under moist GC/ECD;

XW51-35 02 lOnHA ( ]de IP: ? UEL: ? conditions.] 11(2)
XW525WOD OSHA ~~~~~~~~~~~~~~~~LEL:? [J#S871

0.5 mg/rn
3

ST I mg/ins
[skin) Sp.Gr(770F): 1.65

2761 55 A Solid that does not bum, or bums with difficultyA

Chlorinated diphenyt Hexachlorodiphenyl oxide, NIOSH/OSHA Unknown Light yellow, very MW: 376.9 VP: 0.00006 Strong oxidizers Filter:
oxide Hexachlorophenyl ether 0.5 mg/m3 viscous, waxy BP: 446-500'F mm Isooctane:

liquid Sol: 0.1% FRZ:? GClEConD;
(CSH 2C13)20 FLP: NA UEL: NA III

IP ? LEL NA [#5025.
55720-99-5 Chionl-
K00875000 naiad

d iphenyl
Sp.Gr: 1.60 ether]

I ppm - 15.67 mgfms Noncombustible Liquid

Chlorine Molecular chlorine NIOSH/OSHA 30 ppm Greenish-yellow MW: 70.9 VP: >1 atm Reacts explosivey Bub;
0.5 Ppm gas with a BP: -29 F FRZ: -150°F or forms explosive none;

Cl2 (f 5 mg/m3) pungent. Sol: 0.7% UEL: NA compounds with many ISE;
aT ppm irritating odor. FIP: NA LEL: NA common substances OSHA

77215000 (3 mg/m)l [Noteshipedin IP: 11.48 eV such as acetylene. [1ID1011F021 OOWO ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~tel c, iders.1 ether, turpentine.
ammonia, fuel gas.
hydrogen & finely
divided metals.

1017 20 1 ppm 295 mg/m3 Noncombustible Gas, but a strong oxidizer.

Chlorine dioxide Chlorine oxide. NIOSH/OSHA t0 ppm Yellow to red gas MW: 67.5 VP: >1 atm Organic materials, None
Chlorine peroxide 0.1 ppm or a red-brown BP: 52 F FRZ: -74 F heat, phosphorus, available

CI 2 (0.3 mg/m3) liquid (below Soll77F): UEL ? potassium hydroxide.
ST 0.3 ppm 52rF) with an 03% LEL ? sulfur

100490404 (0.9 mg/M
3) unpleasant odor FtP: NA (Gas) [Note: Unstable in light.

F03000000 similartO ?(Liquid) A powerful oxidizer.]
chlorine and IP: 10 36eV
nitric acid.

Sp.Gr: 1.6 (Liquid at 321F)
I ppmrn 2.81 mg/rn3 Combustible Gas/liquid



Re co mm en datio ns
Pirsonal protecton br respirator Health hazards

and sanitation selection -maximum
(See Table 3) concentration for use (MUC) Route symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Any poss liq/Repeat NiOSH Inh Nau, cont, agitation, Eye rr Immed CNS, skinI aol
Goggles: Reason prob
Wash: Prompt contan
Change: After work I reason

erob contan sal
I Remove: Prompt non-imperv contan
I Provide: Cuick drench

V: SUAF:PD,PP/5Al :PD,PP:ASiSA Abs tremors, Convuis,
Escape: GMFOVHi-:/SCBAE Ing unconscious; dry, red

Con skin; [carl

Skin: Soap wash prompt
Breath: Rasp support
Swallow: Medical attention

immed

Clothing: Repeat NIOSWVOSHA Inh Acne-orm dorm, liver Eye: trr inmed Skin, liver
Goggles: Reason prob S mgm 3: SAISCSA Ing damage Skin: Soap wash prompt

____ Wasn: Prompt contan SCBAF:PD,PP/SAF:PD.PPASCBA Con Breath: Rep support
Change: After work I reason Escape: GMFOVAGHiEISCBAE Swallow: Medical attention

rob contarn immed
Remove: Prompt non-lInperv

contain

Clothing: Any poss NIOSHvOSHA inh Burning of es. nose, Eye: In immed Resp Sys
Goggles: Any poss 5ppm CCRS/SAISCBA- Con mouth: ac,hin; cough, Skin Water ush Immed

Change: N.R. 25 ppm: SCBAF/SAFIOMFS/PAPRTSl vomit, head. dizsyncope Rspsupport
Remove: Imned non-imperv contain CCRFS puim edema; pneu;
Provide: Eyewash, quick drench 30 ppm: SAF:PD,PP hypox; derm; eye, skin

3: SCBAF:PDPP/SAF:PDPPASCBA burns
Escape: GMFS/SCBAE

63

Clothing: Any pose NIOSH/OSHA Inh Irrit ees. nose, throat; Eye: Ir imied
foggles: Any pose t ppm CCRS ig cough, wheez ban,pm Skin Soap wash Immed
Wash: Immed conam 2. ppm SA:CF t PAPRS Con edema; chronic bron Breath Resp upport

Cag: N.R. 5 ppm: CCRF&.GMFSL/SCOAFISAF Swallow: Medical alttenion
____ Remove: Immed contain 10pm: SAF:PDPP, imrned

Provide: Eyewash, quick drench 3: SCAFPDPSAFPDPPASCBA
tse GMFSISCBAE

Resp sys. eyes

Chlorine dioxide
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Chemical name, Synonym*, Exroaurs IDLH Physical Chemical and phyalcal Incompatibilitles Measurement
structurelforrnuia, trade nemes, Infsdescription propert a and method

CAS end RTECS Nos, and conversIon (TWA reactlvitles (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL.

guide Nos. otherwitse) FiPIP Sp.Gr, VP, FRZ
uammaLiility UEL, LEL

Chlorine trifluoride Chlorine fluoride, NIOSH/OSHA 20 ppm Colorless gas or a MW: 92.5 VP: >1 atm Oxidizers, water, None
Chorotrifluoride C 0.1 ppm preenish- ellow BP: 53°F FRZ: -105°F acids. combustiblh available

CIF, (0.4 mg/M 3
) qud (below Sol: Reacts UEL: NA materials, sand, glass

53'F) with a FtP: NA LEL: NA (Note: Rleacts with
7790-91-2 somewhat sweet, IP: 13.00 eV water to form
F02800000 suffocating odor. chlorine and

hydrotluoric acid.)
Sp.Gr: 1.77 (Uquid at 53'F)
Noncombustible Uquid. but contact with organic

1749 44 1 ppm - 3.85 mg/m3 materials may result in SPONTANEOUS ignition.

Chloroacetaldehyde Chloroacetaldehyde NIOSH/OSHA 100 ppm Colorless liquid MW: 78.5 VP: 100 mm Oxidizers, acids Si gel;
_40% aqueous solution), C I ppm with an acrid, BP: 186°F FRZ: -3°F Methanol;

CICH2CHO 2- hloroacetaldehyde, (3 mg/m3 ) penetrating odor. Sol: Miscible (40% soln) GCIECD;
2-Chloroethanal FIP: 190°F UEL: 1(5)

107-20-0 (40% soln[ LEL:? [Sill
A82450000 IP: 10.61 eV

Sp.Gr- 1.19
2232 55 1 ppm 326 mg/M3 Class 11 A Combustible Liquid

alpha-Chloroaceto- 2-Chloroacetophenone. NIOSHI/OSHA 100mg/rm3 Colorless togray MW: 154.6 VP: 0.01 mm Water, steam Tenax GC
phenone Chloromethyl phenyl ketone, 0.3 mg/m 3 crystalline solid BP: 472°F MLT: 134°F [Note: Slowly (2);

Maceo n (0.05 ppm) with a sharp. Sol: Insoluble UEL:? corrodes metals.] Thermal
C6 H500CH 2CI Phernacyl chloride, irritating odor. Ft.P: 2441F LEL:? desorp;

Phenyl chloromethyl ketone, IP: 9.44 eV GC/FID;
532-27-4 Tear gas 11'5)
AM6300000 [&CAM

Sp.Gr(59'F): 1.32
1697 58 Combustible Solid

Chlorobenzene Benzene chloride, NIOSH 2400 ppm Colorless liquid MW: 112.6 VP(77°F): Strong oxidizers Char;
Chlorobenzol. See Appendix D with an almond- BP: 270'F 12 mm CS,

C5H5CI MCB. like odor. Sol: 0.05% FRZ: -50°F GC7FID;
Monochlorobenzene, OSHA FlP: 85'F UEL: 9.6% III

108-90-7 Phenyl chloride 75 ppm IP: 9.07 eV LEL: 1.3% [#1003,
CZ0175000 (350 mg/m3) Haoe-

nated
Hydro-

S p.Gr: 1.11 carbons]
1134 27 1 ppm -=4.68 mg/rrn' Class IC Flammable Liquid



Recommendations
Persona Ipnatrctlon for rspirator H aith hazards

and sanitation selection - maximum
(Se Table 3) concentration for Ee (MUC) Route Symptoms First aid Target organs

ISe Table 4) (Se Table S) (See Table 5) (See Table 5)

Cothing: Any poss NIOSHIOSHA Inh Eye, akin bums; Ey !!! Immed Skin, eyesI1 '
Il ugcs: Any poss

Wa 111mm.dcontam
Change NR.
Remove: Immed contam

I Provide: Eyewash, quick drench

2.5 ppm: 5A:VC-
5 ppm: SCEAF/SAF
20 m: SAF:PDPP
3 SBAF-PD,PP/SAF:PD,PPASCBA
Escape: GMFStSCBAE

rig In animals: bac, corneal
Con ulcer; pulm edema

Skin:
Breati
Swallc

Water ttush immed
h: Reap spport
ow Medlical atenton

inmed

Clothing Any s .O.1%MRepeat NIOSWOSA Inh Irrit akin, eyes, muc Ere Irrimmed Eyes, skin, resp
10 ppm: CCROV-tSAJSCSA Ig mernb; skin buns; ye SKI: Waterflushimmed ays

Goggles: Any poss 25 ppm: SA:CF /PAPROV Con damage: pulm adema: Breath: Ra s upport
Wash: Immred contain 50 ppm: CCRFOV/GMFOV/SCBAFISAF skin, reap aye sans: Swallow: Medical attention
Change: N.R. 100ppm SAFPD PP narco,coma immed
Remove: Immed non-imperv contain SCAF:PD,PPtAF:PD,PP:ASCBA
Provide: Eyewash, quick drench Ecape: GMFOVtSCBAE 65

Clothing:

Change:

Remove:
Provide:

Any poss
Any poss
Immed contarn
Alter work 11 reason
prob contam
Immid non-imperv contan
Eyewash

NIOSWVOSHA Inh Irit ayes, skin, rasp asy; Eye:
3 mglm 3: CCROVDM Ing pulm edema Skin:
7.5 mgtm': SA:CF"APROVO t Con Breath:
5 igrM3: CCRFIOVHiEISCBAFISAF Swallow:

100 mgm: SAF;PD,PPL SCEAF:PD,PPtSAF:PD,PPzASCBA
cape: GMFOVHIEtSCBAE

Irr irmed Eyes, skin, resp
Soap wash inmed ays
Resp support
Medical attention
immed

Clothing: Repeat OSrA Inh Int skin, eyes, nose; Ey Irr immed Resp spv, eyes,
Goggles: Reason prob 1000 ppm: PAPROV tICCRFOV Ing drow. tnco; Skin Soap wash prompt skin. C NS, liver
Wash: Promptwe 175pm: SACF t Con In animals: liver, lung, Breath: Rasppport
Change: N.R. 2400ppm GMFOV/SCBAF/SAF kidney damage Swallow Medicalatention
Remove: Imm wet(tamm) : SCBAFPDPPtSAF:PD.PP:ASCBA Immend

Etcape: GMFOVtSCBAE

Chlorobenzene



Chemical name, Synonyms, Exposur DLH Physial Chemicaland phyaical Incomptibilities Measurment
*tructureftormuls, trade names, limits description properties and method

CAS and RTECS No., and conversion (TWA reactivtis (Se Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos otherwise) FL, IPSp Gr, VP, FRZ
nlammabigy UEL, LEL

o-Chlorobenzylidene 2-Chlorobenzalmalonitrie, NIOSH/OSHA 2 mgimr' White crystalline MW: t8 VP: mm Strong oxidizers Filtl
malononitrile CS, C 0.05 ppm solid wit a BP: 590-599°F MLT: 199-203'F Tenax GC;

OCBM (0.4 mg/M) pepper-like odor. Sol: Insoluble UEL: ? Reag nt;
CIC,HCHC(CN) 2 rskinj FlP: ? LE:? HPLCIUVD;

2698-41-1 P&CAM
003675000 -304

Combustible Solid

Chlorobromomrethane Bromochloromethane. NiOSH/OSHA 5000 ppm Colorless to pale MW: 129.4 VP(77'F): Chemically-active Char;
CB. 200 ppm yellow liquid with BP: 155'F 160mm metals such as CS

CH2BrCI CBM (1050 mgm 3) a chlorotorm-like Sol: nsoluble FRZ: -124°F calcium powdered GC/FD;
Fluorocarbon 011, odor. FtP: NA UEL: NA aluminum, zinc & Ill

74-97-5 Halons 1011. IP: 10.77eV LEL: NA magnesium [#1003,
PA5250000 Methyl chlorobromide HasZ98

Hydro-
SpGr: 1.93 carbons)

1887 58 1 ppm 5.38 mg/m' Noncombustible Liquid

Chlorodiphenyl Aroclorl 1242, NIOSH Ca Colorless to light MW: 258(approx) VP: 0.001 mm Strong oxidizers Filter
(42% chlorine) PCB. Ca [10 mgtm'J colored, viscous BP: 617-691 °F FRZ: -2IF Florisil;

Polychlorinated bphenyl See Appendix A liquid with a mild Sol: Insoluble UEL: ? Hexane;
CHCICHCI, (approx) 0.001 mg/m' hydrocarbon odor. FtP: ? LEL ? GCEC;

IP: III
53469-21-9 OSHA [#5503
TO1356000 1 mg/m' Sp.Gr(77F1:139 PCBs

[sknJ Nonflammab Liquid, but exposure in a fire results in the
formation of a black soot containing PCBs, oolychlorinated

2315 31 1 ppm - 10.72 mg/m3 dibenzofurans, and chlorinated dibenzo-p-dioxins.

Chlorodiphenyl Aroclor* 1254, NIOSH Ca Colorless to pae MW: 326(pprox) VP: 0.00006 Strong oxidizers Filter/
(54% chlorine) PCB, Ca [5 mgm yellow, viscous B: 689-734'F mm Florisil;

Polychlorinated biphenyl See Appendix A liquid or solid Sol: Insoluble FRZ: 50F Hexane;
C6HtCI2C.H2Cl (approx) 0.001 mg/M3 (below 50F) with FP: ? UEL: ? GCECD;

amild, hydro- IP:? LEL:? II
11097-69-1 OSHA carbon odor [#5503,
T01360000 0.5 mgtm' Sp.Gr(7F: 1.38 PCBs|

[skinJ Nonflammable Liquid, but exposure in a fire results in the
formation of a black soot containing PCBs polychlorinated

2315 31 1 ppm - 135!i mgrnm3 dibenzofurans, and chlorinated dibenzo-p-dioxns

ir



Personal protection
and sanitation

(See Table 3)

Was
Change:

Remove:
41

Repeat
Reason prob
Prompt contanidally
Afterwork any poss
contam
Prompt non-imperv
contan

Recommendations
for respirator

seection - maximum
concentration for use (U) Route Symptoms

(See Table 4) (Sea Table 5)

NIOSWOSHA I Inh Pain, burn eyes, ac coni;
2 m/m 3: SACF/SCBAF/SAF Abs *ryt eyelids

SCBAF:PD.PP/SAF:PD.PPASCBA Ig blepharospasm; rrit
scape: GMFOVHiE/SCBAE Con throat, cough, chest

contrc; head; eryt, vesic
skin

Health hazards

First *Id
(See Table 6)

E n Irr imed
Skin: Soap wash immed
Breath: Rasp support
Swallow: Medical attention

Immed

Target organs
(See Table 5)

Reasp sys, skin.
eyes

Clothing:L2 Goggles
Wash
Change:
Remove:

Repeat
Reason prob
Prompt wet
NR.
Prompt non-imperv wet

NIOSH/OSHA Inh Disorientation, dizz; Irrit Eye: Irr immed Skin, liver,
1000 ppm PAPRQV5 CCRFOV ig eyes, throat akn ui kn: Soap wash prompt kidney, rasp

5000 ppm: SA.CF /GMFOV/SCBAF/SAF Con dera Breath: Reap support sys. CNS
*: SCBAF:PDPPISAF:PD,PPASCBA Swallow: Medal attention
Escape: GMFOV/SCBAE Immed

67

Cthing: Any poss NIOSH Inh Iit eyes; chlorecne; Iver Eye: In mmed Skin, eyes,
Goggles: Reason prob SCBAF:PD,PPISAF:PD,PPASCBA Abs damage; [car] Skin: Soap wash Immed liver
Wash: Prompt contain Escape: GMFOVHiElSCBAE Ing Breath: ReSuPPOrt
Change: N.r. Con Swallow: i t
Remove: Prompt contarn non- ufimed

Imperv

Clothing:
Goggles:

1 Wash:
l Change:
____ Remove:

Any poss
Reason prob
Immed contan
N.R.
Prompt non-imperv wet

NIOSH Inh Irrit eyes, skin; cne-form
V: SCBAF:POPP/SAF:PO.PP ASCBA Abs dorm. [carcl:
Escape: GMFOVHiEtSCBAE Ing In animals: liver damage

Con

Eye:
Skin:
Breath:
Swallow:

In immed Skin, eyes,
Soap wash immed liver
ResP support
Medical attention
immed

Chlorodiphenyl (54% chlorine)
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Chemical name, Synonym*, Exposure IDLH Physical Chemical and physicall Incompatiblltls Measurement
stncture/formula, trade names, limit description properties and method

CAS and RTECS Nos., and conversion (TWA reactivltles, (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL

guide Nos. otherwise) Fl.P, IP, Sp.Gr, VP. FRZ
flammability UEL, LEL

Chloroform Methane trichloride, NIOSH Ca Colorless liquid MW: 119.4 VP: 160mm Strongcaustics; Char;
Trichloromethane Ca [1000 ppml with a pleasant BP: 143'F FRZ: -82°F chemically-active CS2 ;

CHCI, See Appendix A odor. Sol(77F): UEL: NA metals such as GC/FID:
ST 2 ppm 0.5% LEL: NA aluminum or mag- il

67-66-3 (9.78 mj/m') FlP: NA nesium powder. [#1003.
FS91000D0 [60-mini IP: 11.42 eV sodium S potassium; Haloge-

strong oxidizers natd
OSHA ACGIH [Note: When healed Hydro-
2pm A2 Sp.Gr: 1.48 to decomposition, carbonQ

1888 55 1 ppm -4.96 mg/ms (9.78mg/ma) Noncombustible Liquid forms phosgene gas.[

bis-Chloromethyl ether BCME, NIOSH Ca Colorless liquid MW: 115.0 VP(72°F): Acids, water Imp.
bis-CME, Ca with a suffocating BP: 223°F 30 mm (Note: Reacts with Reagent;

(CH2CI)2O Chloromethyl ether. See Appendix A odor. Sol: Reacts FRZ: -43'F water to form GC/ECD
Oichloromethyl ether. FlP: <66°F UEL: ? hydrochloric acid OSHA

542-88-1 Dichlorodimethyl ether, OSHA[191010081 IP: ? LEL:? and formaldehyde.1 (#101
KNt575000 Oxybis(chloromethane) See Appendix B

ACGIH
Al. 0.001 ppm Sp.Gr: 1.32

2249 55 1 ppm - 4.78 mg/mr (0.005 mg/m'3 Class IA Flammable Liquid

Chloromethyl methyl Chlorodimethyl ether, NIOSH Ca Colorless liquid MW: 80.5 VP:? Water Imp;
ether Chloromethoxymethane, Ca with an irritating BP: 138°F FRZ: -154°F [Note: Reacts with Hexane;

CMME. See Appendix A odor. Sol: Reacts UEL: ? water to form GCtECD;
CH3OCH2 CI Dimethylchloroether. FL.P(oc):321F LEL:? hydrochloric acid (ll)1

Methylchloromethyl ether OSHA[1910.10061 IP: 10.25 eV and formaldehyde.] [P&CAM
107-30-2 See Appendix B #2201
KN6650000

ACGIH
A2 Sp.Gr: 1.06

1239 28 1 ppm - 3.35 mg/m' Class IA Flammable Uquid

I-Chloro-I-nitropropane Korax, NIOSH/OSHA 2000 ppm Colorless liquid MW: 123.6 VP(77,F): Strong oxidizers. Chrom-i0:
Lanstan' 2 ppm with an unpleasant BP: 289'F 6 mm acids Ethyl

CH3CH2CHCINO2 (10 mg/ma) odor. Sol: 0.5% FRZ:? Acetate;
6 5ungicide FL.P(oc): UEL: ? GC/FID;

600-25-9 144'F LEL:? 11(5)
TX5075000 IP: ? [#S2111

Sp.Gr: 1.21
1 ppm - 5.14 mg/ms Class lIlA Combustible Liquid



I Personal protection
___ and sanitation

(Se Table 3)

Clothing: Reason prob
Goggles: Reason prob
Wash: Prompt wet
Change: N.R.
Remove: Prompt non-imperv

contarn

RecommendatIons
for respirator Heatth 

selection masxitmum
concentration for use (MUC) Route symptoms I

(See Table 4) (See Table 5) (Si

NIOSH Inh Dizz, mental dullness, nau, Eye
V: SCBAF:PDPP/SAFPD,PP:ASCBA Ing disorientation head, ftg; Skin:
Escape: GMFOVlSCBAE Con nes, hpatorealy; Iit Breath:

eyes, skin; (carc Swallow:

azards

First aid Target organs
Pe Table 6) (Se Table 5)

lrr Immed Liver, kidneys,
Soap wash prompt heart, eyes.
Resp support skin
Medical attention
immed

Clothing: Any poss
I Goggles: Any poss

Wash: Immed contam/daily
Change: Atter work I any poss

contam
Remove: Immed contan
Provide: Eyewash, quick drench

NKOSH Inh Irrit eyes, skin, Eya: Irrimined (15mi) Lungs, eyes,
V: SCBAF:PD,PP/SAF:PD.PP:ASCBA Abs muc memb of resp Skin: Soap wash mmed skin
Escape: GMFOVSCBAE Con system: pulm congestion, Breath: Rep support

edema; comeal damage. Swallow: Medical attention
nec; reduced pulm immed
function, cough. dysp,
wheez; blood-stained sputum,
bronchial secretions;
(car]
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Clothing: Any poss NIOSH Inh Irrit eyes, skin. Eye: Irrimmned (15min) Rea ys. skin.
Goggles: Any poss V: SCBAF:PD,PP/SAF PD,PPASCBA Abs muc memb; pulm Skin: Soaewash mied ayes. mucmemb
Wash: Immed contam/daily Escape: GMFOVlSCBAE Con edema. pulm congestion. Breath: Reap support
Change: After work any poss pneu; bums. nec; Swallow: Medical attention

contam cough. wheez, pulm immed
Remove: Immed contain congestion; blood
Provide: Eyewash, quick drench stained-sputum: low-wgt:

loss; bronchial
secretions; [carcl

Clothing Reea NIOSH/OSHA Inh In animals: irrit ayes; Eye:' Irr mined In animals: rsp
Goge: Reaonprob 50 ppm: SA:CFIPAPROV' Ing pulm edema; liver, kidney. Skin: Soapxwash eys. liver,

Was Prompt wet 100 ppm: CCRFOV/GMFOVSCBAFISAF Con art damage Breath: Rep support kidneys. CVS
Change: N.R. 2000 ppm: SAF:PD.PP Swallow: Medical attention
Remove: Prompt non-imperv wet g:SCBAF:PD,PP/SAF:PDPPASCBA immed

Escape: GMFOV/SCBAE

1 -Chloro-1 -nitropropane



---

Chemical name, Synonyms Expo sure IDLH Physical Chemical and Dhyslcal Incompatiblltlea Measurement
structure/formula, trade names, limits descriptlon propertie and method

CAS and RTECS Nos., and conversion (TWA reactivitiea (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nov. otherwise) Fl.P, IPSp.Cr, VP, FRZ
flammalitlty UEL, LEL

Chloropicrin Nitrochloroform, NIOSH/OSHA 4 ppm Colorless to faint MW: 164.4 VP: 20 mm Strong oxidizers None
Nitrotrichloromethane. 0.1 ppm yellow, oily BP: 234°F FRZ: -93°F INote: With strong available

CCINO, Trichloronitromethane (0.7 mg/mi) liquid with an Sol: 0.2% UEL: NA initiation, the
intensely FLP: NA LEL: NA healed material

76-06-2 irritating odor. IP: 7 under confinement
PB6300000 [pesticide) will detonate.]

1580 56
2929 52 (lam. mixture) Sp.Gr: 1.66
1583 56 (mixture) 1 ppm . 6.83 mg/m3 Noncombustible Liquid

beta-Chloroprene 2-Chloro-1.3-butadiene; NIOSH Ca Colorless liquid MW: 88.5 VP: 88 mm Peroxides & other Char;
Chorobutadiene; Ca 1400 ppm] with a pungent, BP: 39F FRZ: -153°F oxidizers CS,;

CH,-CCICH-CH, Chloroprene See Appendix A ether-like odor. Sol: Slight UEL: 20.0% [Note: Polymerizes GCIFID-
C ppm FI.P: -40 F LEL: 4.0% at room temperature IIl

126-99-8 (3.6 mg/mi) IP: 8.79 eV unless inhibited [#1002)
E19625000 [15-minj with antioxidans.

OSHA
10 ppm
35 mg/m3) Sp.Gr: 0.96

1991 30 (inhibited) 1 ppm - 3.68 mgim3 (skin Class IA Flammable Liquid

Chromic acid and Chromic acid: none NIOSH Ca Appearance and Properties vary Chromic acid: Filter:
chromates (as CrO,) Synonyms of chromates (i.e.. Ca (30 mgtm'] odor vary depending upon the Combustible, organic. Reagent;

chromium(VI) compounds) See Appendix A depending upon the specific compound. or other readily Vis;
H2CrO, (acid) vary depending upon the 0.001 mg/Mi specific compound, oxidizable materials III

specitic compound. See Appendix C (paper. wood. sulfur. (57600,
7738-94-5 (acid) OSHA aluminum, plastics. Hexavalent
GB2450000 (acid) C 01 mg/mi3 etc.); corrosive to Chromiumj

See Appendix C metals
1755 60 (acid soln) ACGIH Chromic acid is noncombustible. but will accelerate
1463 42 (acid, solid) See Appendix C the burning of combustible materials.

Chromium metal (as Cr) Chrome, NIOSH N.E. Blue-white to MW: 52.0 VP: 0 mm Strong oxidizers Filter.
Chromium 0.5 mgliM steel-gray. BP: 4788°F (approx) such as hydrogen Acid:

Cr See Appendix C lustrous, brittle, Sol: Insoluble MLT: 3452°F peroxide. alkalis AA;
hard solid. F.P: NA UEL: NA III

7440-47-3 OSHA IP: NA LEL: NA 1#7024
GB4200000 1 mgiM3

See Appendix C
Sp.Gr: 7.14

ACGIH Noncombustible Solid in bulk form, but finely
See Appendix C divided dust burns rapidly if heated in a flame.



{_} P r sonel protectinL I' Pi~~nd sanhatlogn
(See Table 3)

i I Clothing: Any poss
I Goges: Any pss

Wash: Imm contain
Change: N.R.
Remove: Immed non-imperv contarn
Provide: Eyewash, quick drench

Recommendationa
for respiraor Heath 

selection- maximum
concentration ft ruse (MUC) Route Symptoms

(SeeTable ) (SeeTable 5) (Si

NIOSHIOSHA Inh Eye rrit, lac; cough, pulm Eye:
2.5 ppm: SA:CFt/PAPROV t Ing edema; nau, vomit; skin Skin:
4ppm: SCBAF/SAF/CCRFOV/GMFOV Con rrt Breath:
* SCBAF:PDPP/SAFPDPPASCBA Swallow:
Escape: GMFOV/SCBAE

izards

lirst did Target organs
st Table ) (See able )

Irr immed Reasp aye, skin,
Soaopwashimmed yes
RDe suppo
Medical ntenbion
Immed

Clothing Anyposs NIOSH Inh rit eyes,r asoye; Eye: r Immed Reasp sys, skin,
Gogies Reason pro V: SCBAF:PDPPtSAF:PD.PPASCBA Abs ner,ity;denm; Skin: Soap wash mmed eyes
Wasn: Prompt contam Escape: GMFOVtSCBAE Ig alopecia; (card Breath Respsuppon
Change: H R. Con Swallow, Meical aenion
Remove: Imed wet (fiamm Immid

Clothing: Any poss NIOSH Inh Rasp sys rrit, nsal septum Eye immed Btood, rasp ye,
GoggIes: Anyposs V: SCBAF:PDPPISAF:PD,PPASCSA Ing pert; iver, kidney damage; Sin: Soap flush immed liver,,kidneys,
Wash Iimed contam Escape: HiEF/SCSAE Con leucy- leupen, monocy. Breath: Resp upport eyes, kin
Change: After worti It reason eosin; ey l coni ; an Swallow: Medical attention

prob contam ui1cer, ons erm; care] irnmed
Remove: Immed non-imperv contarn
Provide: Eyewash, quick drench

Clothing: Repeat NIOSH inh Histologic fibrosis of Ee ff Immed Reap eye
Gogges Reason prob 2.5 mgr: DM Ing lungOsM Skin Soap wash
Wash: Prompt contam S mgm 3: DMXSO/SAISCBAl Breath: Rep support
Change: N.R. 12 i r n2: PAPRDM /SA:CF Swallow. Medical attention
Remove: Promp non-mperv 25 mg/n 3: HEF/PAPRTHiE/SCBAF/SAF immed

contan S0 rrgim3 SAF:PD,PP
5SCSAF:PDPPISAF PD,PP:ASCBA

Ecape: HiEFiSCBAE

Chromium metal (as Cr)
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Chemical name, Synonyms, Ex sure IDLH Physical Chemical and physical Incompatibilitles Measurement
structuretformula, trade names, limits description properties and method

CAS and RTEC9 No.. and conveision (TWA reactivites (See Table 1)
and DOT ID and factors unless noted UW mP, SOL

guide Mos. otherwise) F ., IPsp.,Or VP, FRZ
fam mahllrty UEL, LEL

Chromium(ll) and (ill) Synonyms vary depending NIOSH/OSHA N.E. Appearance and Properties vary Water Filter;
compounds (as Cr) upon the specific Cr(ll) 0.5 mg/m odor vary depending upon the Acid;

or Cr(lli) compound. See Appendix C depending upon specfic compound. AA;
the specific corn- III

ACGIH pound. 1#7024
See Appendix C

Coal tar pitch Synonyms vary depending NIOSH Ca Black or dark- Properties vary Strong oxidizers Filter;
volatiles (benzene- upon thespecific compound Ca (700 brown amorphous depending upon the Benzene;
soluble fraction) (e.g., benzo(a)pyrene, See Appendix A mgim3] residue, specific compound. Gra;

phenanthrene. acridine, 0.1 mon I1
chrysene anthracene & (cydollesn.e- [f5023]
pyrene). extractable

65996-93-2 (Not.NIOSH considers coal fraction)
GF8655000 tar, coal tar pitch. and See Appendix C

creosote to be coal tar OSHA ACGIH
products.] 0.2 mg/m3 At Combustible Solid

Cobalt metal, dust Metal: none NIOSHIOSHA 20 mg/ms Metal: Odorless, MW; 58.9 VP: 0 mm Strong oxidizers, Filter;
and fume (as Co) Synonyms of other com- 0.05 mg/m3 silver-gray to BP: 5612°F (approx) ammonium nitrate Acid;

pounds vary depending black solid. Sol: Insoluble MLT 27t9F AA:
Co upon the speciic corn- FIP: NA UEL NA III

pound IP: NA LEL: NA [#7027]
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7440-48-4 (Metal)
GF8750000 (Metal)

SpGr: 8.92 (Metal)
Metal: Noncombustible Solid in bulk form, but finely
divided dust will bum at high temperatures.

Copper dusts and Metal: none NIOSH/OSHA N.E. Metal: Reddish, MW: 63.5 VP: 0 mm Oxidizers, alkalis, Filter;
mists (as Cu) Synonyms of other com- t mgn 3 lustrous, BP: 4703°F (approx) sodium azide. Acid;

pounds vary depending malleable, Sol: Insoluble MLT t98tF acetylene AA;
Cu upon the specific odorless solid, FlP: NA UEL: NA III

compound. IP: NA LEL NA [#7029)
7440-50-8 (Metal)
GL5325000 (Metal)

SpGr: 8.94 (Metal)
Metal: Noncombustible Solid in bulk form, but
powdered form may ignite.

I

L

I



L " Persona protctionand anitbn
(ee Tabl )

RecommendatIons
for respirator

selection - maximum
concentration for urs (UUC)

(See Tabbe 4)

Heatth hazards

Route Symptoms
(See Table 5)

Firt aid
(See Table 5)

Target organs
(See Table a)

Clothing: Repeat NIOSHlOSHA Ing Sens derm EYe Irr immed Skin
Goaggles Any poss 2.5 mgtm' OW Con Skin: Water flush prompt
Wash: Prompt contan 5 mg/rn 5: DMXSQO/SA /SCBA' Breath: ReSSUPPOrt
Change: N.R. 12.5 mghn: PAPRDMISACF Swallow: Medical atnton
Renove: Prompt non-imperv 25 m ': HiEF/PAPRTHiE/SCBAF/SAF immed

contarn 250 mrn': SAF PDPP
5 SCBAFPDPPISAF:PD,PP:ASCBA
-scape: HiEF/SCBAE

Clothing: Reason prob NIOSH Inh Dorm, bron, tcarc Eva: Inmmed Reasp sys.
Goggles: Reason prob V: SCBAF:PDPPISAF:PDPPASCBA Con Skin: Soap wash bladder, kidneys
Wash: Daily (reason prob) Escape: GMFOVHiE/SCBAE Breath: Reap support skin
Change: After work If reason

prob contain
Remove: NR.

Clothing: Re peat NIOSHlOSHA inh Cough, dyap, decrease Ea: 1f Irnmed Reap sys. skin
GODDISS: NR. 0.25 mg/rn3 : DMA Ing pulmfunc;low-tdem Skn Soapwash
Wasnh Prompl 0.5 mrnI DMXSOlADMFuiSA/SCBA Con diffuse nodular firois; Breath: Ras upport
Change: Alter work If rason 1.25 mgVf3: PAPRDM^/SA:CF/I resp hypersensitivity Swallow: Medical attention

rob contam PAPRDMFu inmed
Remove: rompt non-Imperv 2.5 mg/mr: HIEF/SCBAF/SAF

contarn 20 mtm: SAF:PDPP
SCAF:PDPPISAFPDPP ASC8A

cae: HiEF/SCBAE
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Clothin Repeat
GoWges: Reason prob
Wash Prompt eontam

t Change: Afterworkiflreason
prob contan

Remove: rompt contan non-
urnperv

NiOSWOSHA Inh Irnft nasal muc memb, Eye: Ir immcd Rasp eys, skin,
B mg/m3: DM Ing parynx; nasal perforation; Skin: Soap wash prompt Ivor, kidneys.
tO mgD/m': DMXSQASA/SCBA Con eye irit ;metallic taste; Breath: Rasp support Inc risk with
25 mg: PAPRDM-/SA.CF dorm; Swallow: Medical attention Wilson's dseaas
50mgh': HIEF/SCBAF/SAF/PAPRTHiE In animals: lung, ivar, immed
2000 mgln3: SAF:PDPP kidney damage; anemia
4 SCBAF:PDPPISAF PD,PPASCBA
Espe: HiEF/SCBAE

Copper dusts and mists (as Cu)
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Chemical name, Synonyms, Expo ure DL Physcal Chemical and phyecal Incompatlbllftlea lleaurementstructurtformula, trade names, lmts descriptIon properties and methodCAS and RTECS Nos., and conversion (TWA - reactivitle, (See Table 1)and DOT ID and factors unlesa noted MW P, SOLguide No. otherwise) F . i, IP, S p. r, VP. FRZ
tlammabilty UEL, LEL

Copper tume (as Cu) CuO: Black copper oxide. NIOSHIOSHA N.E. Finely divided MW: 79.5 VP: 0 mm Acetylene Filter;Copper monoxide, 0.1 mgtms black paniculate BP: Decomposes (approx) Acid:CuO/Cu Copper(IQ) oxide, dispersed in air. Sol: Insoluble MLT: 1879F AA;Cupric oxide [Note: Exposure FI.P: NA (Decomposes) III7440-50-8 (Cu) Cu: none may occur in IP: NA UEL: NA [#7029]1317-38-0 CuO) copper & brass LEL: NAGL535000 (Cu) plants and during [Note: See Copper Dusts & Mists or properties ot Cu.]
the welding of
copper alloys.] Sp.Gr: 6.4 (CuO)

CuO: Noncombustible Solid
Cotton dust (raw) None NIOSH N.E. Colorless. MW: ? VP: 0 mm Strong oxidizers Vertical0.200 mg/m3 odorless solid. BP: Decomposes (approx) lut;See Appendix C Sol: Insoluble MIL: Decom- none;OSHA(Z-1-A& 1910.10431 FP: ? oses Grav;I mg/M3 (waste processing during waste recycling IP: NA UEL: ? OSHAGN2275000 [sorting, blending, cleaning & wiowing] garretting) LEL:? [1910.1043]

0.200 mg/rn textile yarn manufacturing
0.750 mg/n textile slashing & weaving)
0.500 mg/m all other operations)
See Appendix C Combustible Solid

Crags herbicide Crag herbicide No. 1; NIOSH/OSHA 5000 Colorless to white MW: 309.1 VP: 0.1 mm Strong oxidizers, Filter:Sesone; 10 mm 3
mgtm3 crystalline. BP: Decomposes MLT: 473°F acids Water;CH Cl OCHCH,- Sodium-2-(2,4-dichloro- (total) odorless solid. Sol 77F: 26% (Decomposes) Vis;O6 J3N a ph enoxy) ethyl 5m g/ [herbicide] Fl.P: NA UEL: NA 11(5)sulfate (resp) IP: ? LEL: NA [#83561

136-78-7
KK4900000

Sp.Gr: 1.70
Noncombustible Solid

Cresol (all isomers) ortho-, meta-. or NIOSH 250 ppm Colorless, yellow, MW: 108.2 VP(100°F): Strong oxidizers. Si 9el:para-Cresol: 2.3 ppm brown, or pinkish, BP: 376-397'F I mm acids Acetone;CH3CH 4OH Cresylic acid; (10 mg/n 3
) oily liquids or Sol: 2% FRZ: 52-95'F GC/FID;2-. 3-, or 4-Methyl phenol solids with a FI.P: 1781F(o) UEL: ? II1319-7-3 OSHA s w eet, tarr y odor. 1 7F(m) LEL(300°F): #2001]605950000 5 ppm 77F(p) 1.4% o)(22 mgr 3
) IP: 8.93 eV .1% m)

kin] 6. .9 8 eV m) 1% p)
8.97 eV p)2076 55 1 ppm - 4.50 mfg/rn3

Sp. Gr(77'F): 1.03 Class lilA Combustible Liquids L



Recommendations
Peronal rotetbon for tsspirator Health azards

_ a~~~Pnd tanitaton eection -maximum
SeeTb3) conc ntrtinforuse(MUC) Route Symptoms First aid Taetorgans

(See Table 4) (a Tabb ) (Se Table 6) (See Table 5)

Clothing: NR. NIOSHtOSHA nh Metal fume fever: chills, Breath Reap support Reasp sys. skin,
Gogales NR. I mg/m3: DMFu/SASCBA Con musc ache, nau. fevr, eyes. Inc risk
Wash: N.R. 2 5 MgIm': PAPRDMFutSA.CF dry throat, cough. weak. with Wilson's
Change: N.R. 5 mg/m: HiEFlPAPRTHiE/SCBAF/SAFI lass IWit eyes, upper diseas
Remove: N.R. SATCF reap frsct; metallc or

200 matm'3: SAF PDPP sweet ste; discoloration
5 SCBAFPDPPSAFPDPPASCBA skin, hair
Escape: HiEF/SCBAE

Ckthing: N.R NIOSH Inh Tght chest, cough, Eye: Irrnmmed Resp sys. CYS
Goggles: NR. 1 mgm 3: 0 w dyp; decrease Breath: Fresh air
Wash: N:R. 2 mgfm3

: DXSO/SAJHiEISCBA FEVbron: m a;cough.
Chang: NR. 5 mgfmn: PAPRDtSA.CF ver,chills upper resp
Remove: N.R. 10 mgm 3: HiEF/PAPRTHiESCBAFISAFl symptoms after Initial

SAT:CF exposure
20 rnghn : SA:PD,PP

SCBAF:PD,PP/SAF:PDPP:ASCBA
___ Escape: HiEF/SCBAE

Clothing Repeat NIOSHtOSHA Inh None known EYe: Irr Immed None known
as: Reason prob 50 mgrn': DU Ing Skin Water wshprompt

Was: Prompt contarn 100 mg/m: DMXSO/SAISCBA Con Breath: Resp support
_wChange oAfturk it reasont 250 mg/m3: PAPRDMtSA:CF Swallow: Meical attention

prob contain 500 mgrm: HiEFtSCBAFtSAFI immed
Remove: Prompt non-imperv PA PRTH iE-/S ATSCAF

contarn 50N mhes: SAF:PD.PP
t *SCBAF:PDPP/SAF:PD,PPASCBA
Escape: HIEFiSCBAE

Clothing: Any poss NIOSH Inh CNS effcts; con, Eye: Irr Immed CNS, reap ys.
Goggles: Any poss 23 m: CCROVDMtSA/SCBA Abs depres, resp fail; dysp, Skin: Soap wash Immed liver, kidneys,
Wash; Imred contain 57.5 ppm: SA:CFiPAPROVDM Ing infeg rapid reap, weak Breath: RasP support skin, eyes
Change After work if any poss 115 ppm: CCRFOVHIEtSCBAF/SAF/ Con pulse; skin ye bums; Swallow: Medical attention

contain GMFOVHiEPAPRTHiE/ dernm lung, liver kidney irmed
Remove: Imed non-imperv contain gATCF damage
Provide: Eyewash, quick drench 250ppm: SAF:PD PP

5 SCBAF:PD.PPSAF:PD.PP:ASCBA
Escape: GMFOVHiESCBAE

Cresol (all Isomers)
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Chemical name, Synonyms, Exoaure IDLM Physical Chemical and physical incompatibllltlsa Measurement
structure/formula, trad, names, liisdescrption propeirtiea and method

CAB and RTECS Hoe., and conversion (TWA reaethvitle (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL

guide No otherwise) FLP P S.Or, VP, FRZ
fam;a61lity UEL LEL

Crotonaldehyde 2-Butenal, NIOSH/OSHA 400 ppm Water-white liquid MW 70 1 VP: 19 mm Caustics, ammonia, Rub;
beta-Mothylacrolein, 2ppm withi a suffocating BP: 21 9F FRZ: -I01tF strong oxidizers, none:

CHCH.CHCHO Propylene aldehyde (6 mg/M3) odor. Sol: 18% UEL: 15.5% nitric acid, amines PLAR
[Note: Turns pale FI.P: 45F LEL: 21% [Note: Polymerization 11(5)

123-73- (trans-isomer) yellow on contact IP: 9.73 eV may Occur at [P&CAM
GPg625000 with air.] elevated tempers- 0285]

(trans-isomer) lures, such as in fire

SG087 conditionsi
1143 28 (inhibited) 1 ppM - 2.91 mg/ma Clss IA Flammable Liquid

Cumene Cumol, NlOSH/OSHA 8000 ppm Colorless liquid MW: 120.2 VP(77'F): Oxidizers Char;
Isopropyl benzene, 50 ppm with a sharp, BP: 306°F 5 mm CS :

CH6 CH(CH3)2 2-Phenyt propane (245 mg/m3) penetrating. Sol: Insoluble FRZ: -141'F C/FID:
skin] aromatic odor. FIP: 96 F UEL: &5% III

98-82-8 IP: 8,75 eV LEL: 0.9% [#1501.
GR8575000 Aromatic

Hydro-

Sp.Gr: 086 carbons)
1918 28 1 ppm . 5.00 mg/m' Class IC Flammable Liquid

Cyanlides (as CN) 1: Potassium cyanide, NIOSH so mg/m3 KCN & NaCN are MW: 65.1/49.0 VP: 0'0 mm Strong oxidizers. Filter/Bub;
Potassium salt of Cs5 mg/mn3 white granular or BP: ?/2725 0F (approx) such as acids, acid KOH:

1: KCN hdrcanic acid (47 ppm) crystalline solids Sol(77F): MLT: 1173t salts, chlorates & iSE
2: NaCN 2: Soimcyanide. [10-min) with a faint 72/58% 1047 0F nitrates III

Sodium salt oi almond-like odor. FPI: NAIA UEL: NAINA 1#7904)
1: 151-50-StTS8750000 hydrocyanic acid OSHA IP: NA/NA LEL: NAINA
2:143-33-VZ7530000 Synonyms of other com- 5 mg/m3

pounds vary depending Sp.Gr: 1.55 (KCN)/1.60 NaCN)
1680 55 (KCN sotn) upon the specific com- Noncombustible Solids, but contact with acids
1689 55 (NaCN) pound. releases highly Ilammable hydrogen cyanide.

Cyctohexane Benzene hexahydride, NIOSH/OSHA 10.000 Colorless liquid MW: 84.2 VP(77'F): Oxidizers Char;

CGH,2 Hexamethylene, (1050 mgm3) chloroform-lik Sol: Insoluble FRZ: 44F GC2 FID
Hexanaphthene odor. FIP: 0'F UEL: 8% 111

110-82-7 [Note: A solid IP: 9.88eV LEL: 1.3% [#1500.
G3U8300000 below 44'F.1 Hydro-

carbons]

St Gr: 0.78
1145 26 1 PPm -3.50 mg/m Cass IA Flammable Liquid



PIrsonal ~ Recommendations
Personal prot ction for respirator Heath hard

and sanitation selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (Se* Table 5)

Clothing: Reason prob NIOSHIOSHA Inh Irit esy reapy Eye Irrimmed Reapayeeyes.
I__ Gooces: Any poa 20 ppm: CCROV7SAISCBA Ing In animals p, pulm Skin: Water flush Immed skin

Wash: Immedcontsm 50o pm: SA:CF/PAPROV Con edema. initikin Breath: Reasp support
Change: N.R. 1 ppm: CCRFOV/GMFOV/SCBAF/SAF Swallow: Medicalatefibon
Remove: Immed wet (flamm) 400 ppm: SAF:PDPP immed
Provide: Eyewash, quick drench : SCBAFPD,PP/SAFPD,PP:ASCBA

Escape: GMFOVISCBAE

C

Cothing: Repeat NIOSHOSHA Inh Infit eyes. muC memb; EYe Inmed Eyes, upp rp
____ Gogges Reason prob CCROV /SA lSCBA Abs head; dorm; narco coa Skin: Water flush prompt ys, skin. CNS
Wasn Prompt wet 00ppm PAPROVlCCRFOV kV Br th ROSD upport
Change: N.R. 1250 ppm: SACCF F Con SwOlVa M lattention
Remove: Prompt non-impervwet 2500 ppm: GMFOV/SCBAF/SAF Immed

80D0 ppm: SAF PD,PP
: :SCBAF:PD,PPISAF:PD,PPASCBA
scape: GMFOV/SCSAE

Clothing: Any pose NIOSHOSHA Inh Asphy and death can occur; Eye: Ir immed CVS, CNS. liver.
sGogesA: 50 In S$tSCBA Abs weaUhead. cont;nnu. Sin: Soap wash mmed kidneys, skin

I Wash Immed cntm SCBAF:PD,PP/SAF:PDPP:ASCBA Ing vomit; ncr rate rap; Breath: Resp support
___ Change After work it any poss scape: GMFSHiE/SC8AE Con slow gasping rasp; Ii Swallow: Mdical attention

contarn eyes, skin immed
Remove: Immad non-imperv contarn
Provide: Eyewash. quick drench

Clothing: Rep at NIOSHIOSHA Inh Irrit eyes, rap y; EYe In immed EYeS. nw aye
Goggs: Reasonprob 1000ppm PAPROV tICCRFOV Ing drow; derm. narco. Skin: Water flush prompt in, CNS
Wash: PromPtwet 7500 ppm: SA:CFt Con come Breath: Resp Support
Change: NIR, twetooml MFOSCSAFSAF Swallow: Medical attention
____ Remove: Imiedet (tamin) : SCBAF:PD.PPISAF:PO,PPASCBA immed

Ecape: GMFOV/SCBAE

Cy6- ohexane
Cyclahexans
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Chemical name, Synonyms. Ex'sure IDLH Physical ChemIcal and physical Incompatibilltlae Measurement
structurejo/rmula, trade name ,HIt. deacriptlon propertlas and method

CAS and RTECS Nos. and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP SOtL

guide Noe. otherwlss Fl P. IP S Or' VP FRZ
lamnmabiity UEL, LEL

Cyclohexanol Anol. NlOSH/OSHA 3500 ppm Sticky solid or MW: 100.2 VP: 1 mm Strong oxidizers Char;
Cyclohexyl alcohol. 50 ppm coloress to BP: 3221F MLT 77°F 2-Propanol/

CH,,OH Hexahydrophenol. (200 mg/m3) light-yellow Sol: 4% UEL: ? CS
Hexalin skin] liqu( above FlP: 154F LEL ? GdrRD

108-93-0 Hydralin 77 with a IP: 10 .00 eV III
GV7875000 Hydroxycycohexane camphor-like odor. (#1402

Alcohols

St9Gr: 0.96 11
1 ppm-4.17 mg/rn 3

ClassIllACombustible Liquid

Cyclohexanone Cyclohexyl ketone, NIOSHtCSHA 5000 ppm Water-white to MW: 98.2 VP(77F): Oxidizers, nitric Char;
Pimelic ketone 25 ppm pale-yellow liquid UP: 312°F 5mm acid CS,

CH,,O 100 mg/M3) with a peppermint- Sol(50'F): 15% FRZ: -49IF GCFID
skinj or acetone-like Fl. P 146°F UEL: 9.4% III

108-94-1 odor. I P: 9.14eV LEL(212,F): [81 300,
GW1050000 1.1% Ketones ]

SD Gr 095
1915 26 1 ppm . 408 mrgm3 C I Combustible Liquid

Cycohexene Benzene tetrahydride NIOSH/OSHA 10.000 Colorless liquid MW 82.2 VP(100'F): Strong oxidizers Char:
Tatrahlydrobenzene 300 ppm ppm with a sweet odor. BP: 181F 160mm [Note: Forms CS 

C6Ho (1015 mgfm3j Sol: Insoluble FRZ -54'F explosive peroxides GC7FID
FlP: 11'F UEL? with oxygen upon 111

110-83-8 IP: 895eV LEL? storap] 1#1500
GW2500000 Hydra-

carbons

SpGr: 0.81
2256 29 1 ppm - 3.42 mg/m3 Class A Flammable Liquid

Cyclopentadiene 1.3-Cyclopentadiene NIOSHIOSHA 2000 ppm Colorless liquid MW: 66.1 VP: ? Strong oxidizers Chrom-
75 ppm with an BP: 107IF FRZ: -121°F (Note: Polymerizes to 104:

CH, (200 mg/m3) irritating. Sol: Insoluble UEL ? dicyclopentadiene Ethyl
terpene-like odor. FlP(oc): 772F LEL:t upon standing.1 acetate:

542-92-7 IP: 6.56 eV GC/1FIO:
GY1000000 III

S .Gr: 0.80 12523
1 ppm - 2.75 mg/rn 3 Class I Flammable Liquid

.1J _~



Recommendations Hat aad
Personal protection for respirator Health Itazands

- and sanitation selectlion - nxnum
(See Table 3) concentratton br use (UC) Route Symptoms First aid Tsrget organs

(See Table 4) (Sea Table 6) (See Table 6) (Se Table 5)

Clothing: Repeat NIOSIVOSHA Inh Irrit eyes, nose, throat, Ee In immed Eyes, rasp sys.
___ Gogogles: Reason prob 500 ppm: CCROVSA1/SCBA Abs skin; narco Sin: Water wash prompt skin

Wash: Prompt contam 1000 ppm: PAPROVVCCRFOV Ing Breath: Resp support
Change: N.R. 1250 ppm: SACF Con Swallow: Medical attention
Remove: Prompt non-imperv 2500 ppm: GMFOVISCBAF/SAF immed

contam 3500 ppm: SAF:PO.PP
| § ~~~~~~~~~~~SCBAF:PD,PP/SAF.PD,PP:ASCBA

;__ Escape: GMFOV/SCBAE

Clothing: Repeat NIOSIVOSHA Inh Irrh eyes, muc memb: Eye: in Immed Reasp sys eyes
I___ Gogles: Reason prob 625 ppm: SA:CFt/PAPROVt Abs head, narco. come: derm Skin: Watertush prompt skin, ChS

Wash: Prompt wet 1000 ppm: CCRFOV Ing Breath: suport
Change: N.R 1250 ppm GMFOW/SCBAF/SAF Con Swallow: Mlidal attenfion
Remove: Immed wet (tlamm) 5000 ppm: SAF:PDPP immed

6 SCBAFPD,PP/SAF:PD,PPASCBA
Escape: GMFOV/SCBAE

Clothing: Repeat NIOSH/OSHA Inh Irrit eyes, reasp sys, Eye: Irr mmed Skin, eyes, rap
Goggles: Reason prob 1000 ppm: PAPROVW/CCRFOV Ing skin: drow Skin: Soap wash prompt sys
Wash: Prompt wet 7500 ppm: SA.CFt Con Breath: Rep support

_* Change: N.R. 10,000 ppm: GMFOVSCBAFISAF Swallow: Medical attention
Remove: Immed wet (flamm) g SCBAF:PD,PPSAF-PDPP:ASCBA immed

Escape: GMFOV/SCBAE

Clthn
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Ctothingo
Gogfes:

. Wafsh
Change:

L Remove:

Repeal
Reason prob
Prompt wet
. .

Immed wet (tlainm)

NIOSIOSHA Inh Int eyes, nose
750 ppm: CCROV/SA/SCBA Ing
100 ppm: PAPROV/CCRFOV/PAPRTOV Con
875 ppm: SACF

200 pp: GMFOVISCBAFISAF
:SCBAFPD,PP/SAF:PDPP:ASCBA

GMFOVISCBAE

EYe Irr immed Eyes, rasp sys
Skin: Soap wash prompt
Breath: Rep support
Swallow Meoical attention

immed

Cyclopentadiene
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Chemical name, Synonyms, Exposure IDILH Physical Chemical and physical Incompatibilltles Measurement
Structurelormus, trad, names, lImits description properties and method

CAS and RTECS Noa., and conversion (TWA reactivites (See Table 1
and DOT ID and factora unlesa noted MW BP SOL

guide No,. othalse) FlI IPSp Gr VP FRZ
flamabilty UEL, LEL

2.4-D 2.4-Dichlorophenoxyacetic NIOSH/OSHA 500 mg/m 3 White to yellow MW: 221.0 VP: Low Strong oxidizers Filter;
acid; 10 mg/m' crystalline. BP: Decomposes MLT: 280'F Methanol;

CI2CHOCH2COOH Dichlorophenoxyacelc acid odorless powder. SOl: 0.05% UEL: NA HPLC/UVD;
[herbicide] FIP: NA LEL: NA lII

94.75-7 IP:?7 [#5001]
AG6825000

Sp.Gr(86'F): 1.57
Noncombustible Solid, but may be

2765 55 dissolved in flammable liquids.

DDT 1.1,1-Trichloro-2,2- NIOSH Ca Colorless crystals MW: 354.5 VP: Low Strong oxidizers, Filler;
bis(p-chlorophenyl)ethane; Ca [N.E.] or oft-white BP: 230'F MLT: 227'F alkalis Isooctane;

(C6H CI)2CHCCI 3 p p -DDT See Appendix A powder with a (Decomposes) UEL ? GCIECD;
Oichlorodiphenyltrichloro- 0.5 mg/rn3 slight aromatic Sol: Insoluble LEL ? 11(3)

50-29-3 ethane odor. FIP: 162-17tF [#S2741
KJ3325000 OSHA [pesticide] IP ?

1 mg/m3

[skinl]
2761 55Sp.Gr: 0.99

2761 55 Combustible Solid

Decaborane Boron hydride. NIOSH/OSHA 100mg/rM 3 Colorless to white MW: 122.2 VP(77'F): Oxidizers, water, None
Decaboron tetradecahydride 0.3 mg/m3 crystalline solid BP: 415'F 0.05 mm halogenated materials available

B H C0.05ppm) withanintense. Sol: Slight MLT 211'F oespeciallycarbon
° 0.5 ppm1/ bitter, chocolate- FIP: 1 76'F UEUL? tetrachtorde)

17702-41-9 (015 ppm) like odor. IP: 9.88 eV 1EL:?Noe Ma son -
HD1 400000 ~skin] neously ignite on

exposure to air

Sp.Gr(77'F): 0.94 in hot water.1
1868 34 Combustible Solid

Demeton O--Diethyl-(O and S)-2- NIOSH/OSHA 20 mg/ms Amber. oily liquid MW: 258.3 VP: 0.0003 Strong oxidizers. Filter/
(ethylthiotethyl phosphoro- 0.1 mg/M 3 with a sulfur-like BP: Decomposes mm alkalis, water XAD-2,

CH,,O3PS2 thioale mixture; [skin] odor. Sol: 001% FRZ: -13'F Toluene;
Systox [insecticide] FLP: 113'F UEL: GClFPD;

Ip:? LEL:? III L
8065-48-3 [#5514]
TF3 50000

Sp.Gr: 1. 12
I ppm - 10.74 mgtm3 Class Combustible Liquid



RecommendatIons
Far onalprotection for respintor Hesith hazards

annatlon selection - mximum
(See Table ) eoncentrstlon for us (MUC) Route Stmptoms First aid Target organs

(Sa. Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSHtOSHA lhh Weak, stupor, E : Ininmmed Skin, CNS
Goggles: Reason prob 00 mg/rn: CCROVDMFutSA/SCBA Abs hyporelexia. mue twitch; Sin: Soap wash prompt
Wash: Prompt contain 250 mg/m: PAPROVDMFu/SACF Ing convuls; dorm; Breath: Resupport
Change: Atter work I reason 500 mgtr' CCRFOVHIEIGMFOVHiE/ Con i animals: liver, kidney Swallow. Medical anention

rob contan PAPRTOVHiE/SCSAF/SAF/ damage immad
Remove: rmpt non-lmperv SAT:CF

contain :SCBAF:PD,PP/SAFPDPPASCBA
caps: GMFOVHIE/SCBAE

Clothing: Repeat NIOSH Inh Pares tongue, lips, ace; E : Irr Immed CNS. kidneni
Goggl s Reason prob V: SCBAFPD,PP/SAFPD,PPASCBA Abe tremor; pre. dizt, conf, gin: Soap wash prompt liver, skin,pl5
Wash Prompt contarn Escape GM ItESCBAE In mdhegcou; Bat Resp support
Change: Alter work it reason Con paresis hands; vomit; Writ Swallow: M oal attenion

prob contarn eyes, skin; (card immed
Remove: rompt non-imperv

contan

Clothing: Reason prob NIOSWOSHA Inh Dizz. head, nau, -head, Eye: Irr Immed CNS
Goggles: Reason prob 3mg/i' SArSCBA Abs draw; inco, local musc Skin: Soap wash Immed
Wash: Immed contam/daily 7.mg/r' SACF Ing spasm, tremor, convuls; Breath: Re support
Change: Attr work it reason 15mgfm' SCBAF/SAFSATCF Con ttg; Swallow: Maical attention

prb contarn ti0 mgtm' SAFPDPP In nimals dysp;wak; Immed
Remove: Immed non-iperv contam § SCBAF:PD.PPISAF:P,PPASCBA liver, kidney damage
Provide: Eyewash, quick drench Escape GMFOVHiEtSCBAE

Clothing: Any poas NiOSWVOSHA Inh Miosis, ache eyes, rhin, Eye Irr immed ReSp sys. CVS,
Goggles: Any poas I mgtm: SASCOBA Abs head; tight chest, wheez, Skin: Soap wash Immed CNS, skin, eyes,
Wash: Immed ocontam 2.5 mgt': SACF Ing lar spasm, salv, cyan; anor, Breath: Reap support blood chol
Change: N.R. 5mg/irn: SCBAFlSAFJSATCF Con nau, vomit, abdom Swallow: Mecal attenlion
Remove: Immed non-Imperv contain 20 mgtmn': SA:PDPP cramp, darr; local sweat; mined
Provide: Eyewash, quick drench i SCBAF:PD,PPSAFPD,PPASCBA musc asc, weak, pars; gldd,

Esce GMFOVHiEtSCBAE conl taxi convuls, coma;
low P; card Irregularities;
Irrit eyes, skin

Oemeton

81
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Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical IncompatibiltIes Measurement
structurettormula, trade namea, lImite description properties and method

CAS and RTECS Noa., and conversion (TWA reactlvltles (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos. otherwise) Fl.P, IPSp.Gr, VP, FRZ
flammabil ty UEL, LEL

Diacetone alcohol Diacetone, NIOSH/OSHA 2100 ppm Colorless liquid MW: 116.2 VP: 1 mm Strong oxidizers, Char;
4-Hydroxy-4-methyl-2- 50 ppm with a faint. BP: 334WF FRZ: -47°F strong alkalis 2-Propanolt

CH3COCH 2C(CH2) 20H pentanone, C240 mg/m3) minty odor. Sol: Miscible UEL: 6.9% CS -
2-Melhyl-2-pentanol-4-one f(nl: M25F LEL: 1.8% GC/F2b.

123-42-2 IP: ? III
SAg100000 [#1402.

Alcohols

Sp.Gr: 0.94
1148 26 1 ppm . 4.83 mg/M 3 Class 11 Combustible Liquid

Diazomethane Azimethylene, NIOSH/OSHA 2 ppm Yellow gas with a MW: 42.1 VP: ,1 atm Alkali metals, water, XAD-2-;
Azomethylene, 0.2 ppm musty odor. BP: -9F FRZ: -229F drying agents such as CS2;

CH2N2 Diazirine, (0.4 mg/mr) [Note: Shipped as Sol: Reacts UEL: ? calium arsenate GC5FID;
Diazomethane a liquefied FI.P: NA (Gas) LEL:? (Note: May explode Ill

334-88-3 compressed gas.] IP: 9.00 eV violently on [#25151
PA7000000 heating, exposure to

sunlight, or contact
with rough edges
such as ground

I ppm -1.75 mg/M 3
Flammable Gas [EXPLOSIVEII glass.]

Diborane Boroethane, NIOSH/OSHA 40 ppm Colorless gas with MW: 27.7 VP: ,1 atm Water, halogenated Filtert
Boron hydride, 0.1 ppm a repulsive, sweet BP: -135°F FRZ: -265°F compounds, aluminum, Char;

B2HN Diboron hexahydride (0.1 mg/m3) odor. Sol: Reacts UEL: 88% lithium, oxidized H 0;
[Note: Usually FlIP: NA (Gas) LEL: 0.8% surtaces, acids PES;

19287-45-7 shipped in IP: 11.38 eV [Note: Will ignite III
H09275000 pressurized spontaneously in [#60061

cylinders.] moist air at room
temperature. Reacts
with water to form

1911 18 I ppm1.15 mg/rM3 Flammable Gas hydrogen & boric acid.]

1.2-Dibromo-3-chloro- 1-Chloro-2.3-dibromo- NIOSH Ca Dense yellow or MW: 236.4 VP: 0.8 mm Chemically-active None
propane propane; Ca amber liquid with BP: 384°F FRZ: 43°F metals such as available

DHCP; See Appendix A a pungent odor at Sol(70F): UEL: ? aluminum. magnesium
CH2BrCHBrCH2CI Dibromochloropropane high concentra- 0.1% LEL:? & tin alloys

OSHA[1910.1044] tions. FI.P(oc): [Note: Corrosive to
96-12-8 0.001 ppm (Note: A solid 170°F metals]
TX8750000 below 431.] IP: ?

(pesticide]

2872 58 1 ppm - 9.83 mg/m 3 ls IIIA Combustible Liquid



Recommendations
Personal protection for repirator mth hazards

and sanitation selecton-maximum
(See Table 3) concentration for use (UUC) Route Symptoms First aid Target organs

(See Table 4) (Sea Table 5) (See Table 6) (Se Table 5)

Clothing: Repeat NIOSWOSHA Inh Irrit eyes, nose, throat, Eye: Irr Immed Eyes, skin, rasp
Goggles: Reason prob 1000 ppm: CCRFOV/PAPROV Ing kin; comeal tissue SKin: Water ush prompt ys
Wash: Prompt wet 1250 ppm: SA:CFt Con damage; narco Breath: Res support
Change: NR. 2100 ppm: GMFOVISCBAF/SAF Swallow Medocalatenton
Remove: Prompt nonImperv wet :i SCBAF:PD,PPISAF:PDPPASCBA immed

Escape: GMFOVISCBAE

Clothing: Prevent contain or
freezing

aGoggles: Any poss
Wash Prompt contain
Change: N.R.
Remove: Immed wet (flamm)
Provide: Eyewash

NtOSHOSHA Inh Cough, short breath; Eye: In Immed Resp sys, eyes,
2 ppm: SAI/SCBA Ing head; flush skin, fever; Skin: Water flush mmed skin
fiSCBAF:PDPPISAFPD,PPASCBA Con chest pain, pulm Breath: ReS support
Escape: GMFOVISCBAE edema, pneuitis; rit Swallow: Medical attention

eyes; asthma; fig Immed

83

Clothing: N.R. NIOSHOSHA Inh Tight chest, precordlal Eye: In immed Rasp sys, CNS
Goggles: N.R. 1 ppm: SAISCBA Con pain, short breath, non- Breath: Reasp support
Wash: NHR. 2.5 ppm: SA:CF produitiv cough, nau;
Change: NR. 5ppm: SCBAFk;AF/SAT:CF giad, l-head.wrl.
Remove: N.R. 40 ppm: SA:PD,PP chills, lever, fig, weak,

f: SCBAF:PD,PP/SAF:PD,PPASCBA tremor, musc fUac;
Escape: GMFSISCBAE In animals: liver, kidney

damage; pulm edema;
hemorr

Clothing: Any poss NIOSH Inh Drw; nau, vomit; Eye: Ir mmed CNS, skin, liver,
Goggles: Any pose V: SCBAF:PD,PP/SAF:PD.PP:ASCBA Abs irrit eyes, nose, throat, Skin: Soap wash mmed kidneys, spleen.
Wash: Immedcontarnmdaily Escape: GMFOVHIE/SCBAE Con skin; pum edema, (car] Breath: Re support reproductive ys,
Change: After work If any pose Swallow: Medhal attention digestive sys

contan Immed
Remove: Immed contan

t.2-Dibromo-3-chorooropane



Chemical name, Synonyms, Expoure IDLH Physical Chemical and phlysical Incompatibiities Measurement
atructure/formula, trade names, I mite deacriptlon properte and method

CAS and RTECS Nos., end conversion (TWA reMactivltlee (See Table )
end DOT 10 and factors unless noted MW, BP, SOL

gums Nos. otherwise) F1.11, ~~~~~~IP,PS.O, VP, FRZ
gtuldeNot otherwas) fIa mabilty UELLEL

Dibutyl phosphate Dibutyl acid o-phosphate, NIOSH/OSHA 125 ppm Pale amber, MW: 210.2 VP: 1 mm Strong oxidizers Filter;
di-n-ButyI hydrogen I ppm odorless liquid. BP: 2121F (¶Pros) CH CN-

(C41,O,OH)PO phosphate ( mg/m3) (Decomposes) FRZ: . C 6;
Dibtyl phosphoric acid ST 2 ppn Sol: Insoluble UEL:? III

107-664 (10 mg/rM3) FIP:? LEL:? [#5017
TB9605000 IP: ?

Dibutylphthalale

C6HCOOCH) 2

84-74-2
Tl0875000

1 ppm - 8.74 mg/m3

DBP;
Dibutyll 1,2-benzene-

dicarboxylate;
Di-n-butyl phthalate

SpGr: 1.06
Combustible Liquid

NIOSH/OSHA 9300 Colorless to taint MW 278.3 VP: c00t mm Nitrates; strong Filter;
5 mg/r 3 mgtm3 yellow, oily BP: 644°F FRZ: -31°F oxidizers, alkalis cS;

liquid with a Sol(77F): UEL: ? & acids; liquid GC/FID;
slight, aromatic 0.5% LEL(456SF): chlorine III
odor. PIP: 315°F 0.5% [#5020]

IP: ?

So Gr. 1.05
I ppm - 11.57 mg/mr Cfiss llt Combustible Liquid

o-Dichlorobenzene o-DCB: NIOSH/OSHA 1000 ppm Colorless to pale- MW: 147.0 VP: 1 mm Strong oxidizers, Char;
1.2-Dichlorobenzene; C 50 ppm yellow liquid with BP: 3571F FRZ: 1F aluminum, acids, CS;

CHCI, ortho-Dichlorobenzene; (300 mg/m3) a pleasant, Sl: 0O01% UEL: 9.2% acid fumes, chlorides GC7FID:
o-Dichlorobenzol aromatic odor. PI P: 151 I LEL: 2.2% III

95-50-1 [herbicide] IP: 9.06eV [#1003.
CZ4500000 Hale-I

nat a
Hydro-Sp.Gr: 1.30 carbons]

1591 58 1 ppm -8.-11 mg/rn3 Cass iliIA Combustible Liquid

p-Dichlorobenzene p-DCB;
1 ,4-Dichlorobenzene;

C8H4C12 para-Dichlorobenzene;
Dichlorocide

106-46-7
CZ4550000

NIOSH Ca Colorless or white MW: 147.0 VP(77F): Oxidizers Char;
Ca 11000 ppm) ciystalline solid BP: 345°F 0.4 mm CS2;
See Appendix A with amothball- Sol: 0.008% MLT: 128*F GC/FID;

like odor FlIP: 150°F UEL:? Ill
OSHA linsecticide] IP: 8.98eV LEL:? [#1003_
75 ppm Haloe
1450 mg/m3) natead

T 110 ppm Sp.Gr 1 25 Hydro-
(675 mg/m3 ) Combustible Solid, but may take carbons]

some effort to ignite. 1592 58



I P rsonaleprotection
6- a~~nd ntaion

(See Table 3)

Clothing Reason probL Go~gges: Reason prob
Wash: Prompt contam
Change: N.R.
Remove: Prompt non-mperv

contarn
Provide: Ouick drench

Recommendations
for respirator

selection - maximum
concentration for use (UUC)

(See Table 4)

NiOSH/OSHA;
10 ppm: SA/SCBA
25 ppm: SA:CF
50 ppm: SCiAFISAF/SATCF

a PDP/SiF:PD.PP:ASC AL cape: GMFOVHiEJSCBAE

Route Symptoms
(See Table 5)

inh Irrit rsp sys, skin;
Ing head
Con

Health hazards

First aid
(See Table 6)

Sne Irr immed
in Soap wash prompt

Breath: Rasp support
Swallow: Medical attention

Immed

Target organs
(See Table 5)

Reasp sys, skin

Clothing: N.R.
I . Goggles: Reason prob

_ Wash: N.R.
Change: N R.
Remove: N R.

NiOSWOSHA Inh Irrit upper resp tract. Eye: In Immed Resp sys, GI
50 mg/i': DMF Ing stomach Skin: Wash regularly tract
125 mg/Im3

: PAPRDMt/SA:CFt Con Breath: Reasp support
250 mg/m 3

: HiEFISCBAFSAF Swallow: Medical attention
S300 mg/0: SAF:PD,PP immed
g:SCSAF:PDPPISAF:PD.PP ASCBA
Escape: HiEF/SCBAE 85

Clothing: Repeat
i Goggles: Reason prob
I I.Wash: Prompt contam
L Change: N.R.

Remove: Prompt non-inperv
contain

NIOSW/OSHA Inh Irit nose. ayes; iver. Eye: In immed Liver, kidneys,
1000 ppm: PAPROVtICCRFOV Abe kidney damage; skin Skin: Soap wash prompt skin, eyes
*:SCBAF:PDPPISAF:PD,PPASCBA Ing bister Breath: Raesp support
Escape: GMFOV/SCBAE Con Swallow: Medical attention

immed

Clothsng Repeal
Goggles Reason prob

VWash: Daily (reason prob)
Chnge NR.

Remove: N. R.

V: SCBAF:PD,PP/SAF:PD,PP ASCBA
Escape: GMFOVISCBAE

Inh Head; eye irrit, swell Eye: In immed
Ing periob; profuse rhinitis; Skin: Soap wash
Con anor, nau, vomit; low-wgt, Breath: Reasp support

laun cirr carc] Swallow Medical attention
in animals: liver, kidney inmed
damage

Liver, resp sys
* kidneys.s

p-Dichlorobenzene



Chemical name. Synonyms, Exposure IDLH PhyIcal Chemical and physical Incompatibliltles Measurement
structure/formula, trade names, lImb description properties and method

CAS and RTECS No., and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos. otherwilse) FI. b. IPtS r VEL, LEL

3.3'-Dichlorobenzidine 4,4'-Diamino-3.3-dichloro- NIOSH Ca Gray to purple MW 253.1 VP:? None reported Filter/
(and its salts) biphenyl: Ca crystalline solid. BP: 788F MLT. 271°F Si gal;

Dichlorabenzidine bas. See Appendix A Sol: Almost UEL ? Reagent
CH 3CINH2CH 3CINH2 o~o-Dichlorobenzidine; Insoluble LEL:? HPLCtUVD;

3.3'-Dichlorobiphenyl-4,4- OSHA[1910.1007J FlP: ? II
91-94-1 diamine; See Appendix B IP ? [#55091
DD0525000 3,3-Dichloro-4.4'-biphenyl-

diamine; ACGIH
3.3'-Dichloro-4.4'-diamino- A2

biphenyl [skin]

Dichlorodifiuoromethane Difluorodichloromethane, NIOSH/OSHA 50.000 Colorless gas with MW: 120.9 VP: >1 atm Chemically-active Char(2);
Fluorocarbon 12. 1000 ppm ppm an *ther-like odor BP: -22'F FRZ: -252IF metals such as CH CA

cI 2F2 Freon 12, (4950 mg/m3) at extremely high Sol(77F: UEL: NA sodium, potassium. GC7FI 6 ;
Halone 122, concentrations 0.03% LEL: NA calcium, powdered III

75-71-8 Propellant 12. [Note: Shipped as FlP: NA aluminum. zinc & [#1018
PAS200000 Refrigerant 12 a liquelied IP: 11.75 eV magnesium

compre sed

1028 12 t ppm - 5.03 mgms3 Nonflammable Gas

1 .3-Dichloro-5.5- Dactin. NIOSH/OSHA Unknown White powder with MW: 197.0 VP:? Water. strong acids, None
dimethylhydantoin DDH. 0.2 mg/tm3 a chlorine-like BP:? MLT 270°F easily oxidized available

Halane ST 0.4 mgtm3 odor. Sol: 0.2% UEL: ? materials such as
CHC12N2 0, FIP: 346F LEL:? ammonia salts &

IP ? sulfides
118-52-5
MU0700000

Sp.Gr: 1.5
Combustible Solid

11-Dichloroethane Asymmetrical dichloroethane: NIOSH/OSHA 4000 ppm Colorless, oily MW 99.0 VP(77'F): Strong oxidizers. Char;
Ethylidene chloride; 100 ppm liquid with a HP: 135°F 230 mm strong caustics CS2:CHCI2CH3 It-Ethylidene dichloride (400 mg/m 3 ) chloroform-like Sol: 0.6% FRZ: -143°F GCtFID

odor. FI.P(oc): 22WF UEL:? III
75-34.3 IP: 11.06eV LEL: 5.6% [41003
K101 75000 Halge-

nated
Hydr-

Sp.Gr 118 carbons]
2362 27 1 ppm - 412 mg/m3 Class IB Flammable Liquid



Personalproectin
and sanitation

(See Tabb 3)

Clothing: Any poss
I =Ves: Any, os~~ Wasn Immed contam/daily

Change: Alter work It any poss
contan

Remove: Immed contarn
Provide: Eyewash, quick drench

Racommendatbins
for spirator

selection - maximum
eoncentration for use (fUC) Route Symptom

(S Table 4) See Table 5)

NIOSH Inh Allergic skin reaction,
W: SCBAF:PD,PP/SAF:PDPP:ASCBA Abs sens, derm; head, dizz;
Escape: HiEF/SCBAE Ing caustic burns; frequent

Con urination. dysurla; hema;
Gl upsets; upper resp
Infection: carcl

Health hazards

First ald Target argans
(See Table S) (See Table 5)

Ey. Irrknmed (15 min) Bladder, liver,
ln: Soap wash Immed lung, skin, GI

Breath: Resp support tract
Swallow: Medical attention

Immed

Clothing: Prevent wet or freezing NIOSWtOSHA
s Reason prob 10.000 ppm: SA/SjBA

___ Wash N.R. 25,000 ppm: SA:CF
Change: N.R. 0W0pm SCSAF/SAF
Remove: Immed wet Iflamm) LSCBAFPDPPSAFPD,PPASCBA

L.Cape: GMFOV/SCBAE

Inh Di2, tremors.
Con unconsciousness, card

*rhy, card arrest

E y e Inmmed CVS. PNS
Skn: Water flush Immed
Breath: Reap support
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Clothing: Repeat NIOSHIOSHA Inh Irrit eyes, muc memb, Eye: I Immed Resp sys, eyes
Gogghes: Anypose 2 mg/m: SAISCBA Ing Sp ys Sin: Soap wash prompt
Was: Promptcontai S mgm 3

: SACF/SCBAF/SAF Con Breath: Resp support
Change: After work if reason I SCBAF:PD,PP/SAFPDPP:ASCBA Swallow. Mejcal attention

prob conain Escape: GMFSHiE/SCBAE immed
Remove: Prompt non-imperv

contan
Provide: Eyewash

Clothing: Repeat NIOSIWOSHA Inh CNS depres; skin Irfit Eye Irr immed Skin, liver,
Goggles: Reason prob 1000 ppm: SAtSCBA Ing Iver, kidney damage Skin: Soap flush prompt kidneys
Wash: Immed wet 2500 ppm: SA:CF Con Breath: Rep support
Change: N.R. 4000 ppm: SCBAF/SAF Swallow: Medal attention
Remove: Immed wet (ftamm) e SCBAF:PDPP/SAF:PDPP:ASCBA immed

Escape: GMFOVISCBAE

1 , 1-ichloroethane



Chemical name, Synonym, Expoaure 10H Physical Chemical and physical Incompatibilities Measurement
structure/formuta, trade names, limit description propertba. and method

CAS and RTECS Noas., and conversion (TWA reactivtltes (See Table 11
and DOT ID and factors unless noted MW, BP, SOL

guide Noa otherwise) Fli, IP Sp.Gr, VP, FRZ
flammabiitny UEL, LEL

1,2-Dichloroethylbne Acetylene dichloride, NIOSH/OSHA 4000 ppm Colorless liquid MW: 97.0 VP: 180-264 Strong oxidizers, Char;
cis-Acetylene dichloride, 200 ppm (usually a mixture BP: 118-140°F mm strong alkalis, CS:

CICH.CHCI trans-Acetylene dichloride. (790 mg/ml) of the cis & trans Sol: 0.4% FRZ: -57 to potassium hydroxide. GCIFl
sym-Dichloroethylene isomers) with a FlP: 36°F -115F copper IID

540-59-0 slightly acrid. IP: 9.65eV UEL: 12.8% 11003.
KV9360000 chlorotorm-like LEL: 5.6% Haloge-

odor. nated
Hydro-

Sp.Gr(77'F): 1.27 carbons)
1150 29 1 ppm - 403 mg/m3

Class IB Flammable Liquid

Dichioroethyl ether bis(2-Chloroelhyt)ethsr; NIOSH Ca Colorless liquid MW: 143.0 VP: 0.7 mrm Strong oxidizers Char;
2.2-Dichlorodiethyl ether Ca [250 ppm] with a chlorinated BP: 352°F FRZ: -58°F [Note: Decomposes in CS

(CICH2CH2)20 See Appndix A solvent-like odor. Sol: 1% UEL:? presence of moisture GCFID;
5 ppm(30 mgrr3) FlP: 131IF LEL: 2.7% to form hydrochloric 11

111-44-4 St 10 ppm (0 mg/m3) IP: ? acid.1 1#1004]
KN0875000 kin]

5 ?pm (30 mn 3)
ST 10 ppm (60 mg/M 3) Sp.Gr: 1.22

1916 57 1 ppm - 594 mg/m3 (skin] Class lilA Combustible Liquid

Dichloromonoftuoro- Dichlorofluoromethane, NlOSH/OSHA 50.000 Colorless gas with MW: 102.9 VP: >1 atm Chemically-active Char(2);
methane Fluorodichloromethane, 10 ppm ppn a slight, ether- BP: 48'F FRZ: -211IF metals such as Cs 

Freon' 21, (40 mg/m 3) like odor. Sol(86'F): UEL: NA sodium, potassium, GCtFID
CHCI2F Halon* 112. (Note: Aliuid 0.7% LEL NA calcium, powdered III

Refrigerant 21 below 48F FlP: NA aluminum, zinc& [#2516
75-43-4 Shipped as a IP: 12.39 eV magnesium; acid
PA8400000 liquefied acidfumes

compressed

1029 12 1 ppm -4.28 mg/m3 gas Nonflammable Gas

1,1-Dichloro-1-nitro- Dichloronitroethane NIOSH/OSHA 150 ppm Colorless liquid MW: 143.9 VP: 15mm Strong oxidizers Char(pet);
ethane 2 ppm with an unpleasant BP: 255°F FRZ ? [Note: Corrosive CS 

(10 mg/m3) odor. Sol: 0.3% UEL:? to iron in presence GCIFID
CH3CCI 2NO2 [fumigant] FtP: 136IF LEL:? of moisture.] III

IP: ? [#16011
594-72-9
Kt1050000

S2Gr0 1 p43
2650 57 1 ppm - 596 mg/m' Class It Combustible Uiquid



Personal protection
and sanitation
(See Table 3)

Clothinga, Repeal
Gogles Reason prob
Wash: Prompt wet
Change: N.R.
Remov: Immed wet (tlamm)

Recommendations
for respiretor

selection - aximum
concentration for use (UUC) Routs Symptoms

(See Table 4) (See Table 5)

NIOSKIOSHA Inh Irrit ayes, map *ye; CNS
1000 ppm: PAPROVICCRFOV Ing depres
4000 ppm: SACF'/GMFOV/SCBAF/SAF Con
* CBAFPDPP/SAF:PO,PP:ASCBA
Escape: GMFOVrSCBAE

Health hazards

Fint aid Target organs
(Se Table 6) (See Table 5)

Eym Irrimmed Rs sys, eyes,
Soap wash prompt CNS

hSmth: Resp support
Swallow: Medical attention

Immed

Clothing: Reason prob NIOSH inh La toil nose, throat Eye: In rned Resp sys, skin.
Gogles Re ason prob V: SCBAF:PDPP/SAFPDPPASC3A Abs cough; nau, vomit; carcl; Skin: Soap wash eyes
Wash: Immed contam Escape: GMFOVISCBAE Ing inimals pulmir Breath: Resispport
Change: NR. Con edema; iver damage Swallow: Medical altenion
Remove: Immed non-imperv contam immed
Provide: Quick drench

Clothing: Any poss wet NIOSWOSHA Inh Asphy, card rrhy, Eye: Irr Iimmed Resp ys, CVS
Goggles: Reason prob 100 ppm: SAlSCBA Ing card arrest Skin: Water lush immed
Wash: N.R. 250 ppm: SA:CF Con Breath: Resp support
Change: N.R. 500 pom: SCSAF/SAF Swallow: Medical attention
Remove: Immed wet 10,000 ppm: SA:PD.PP Immed

20,000 ppm: SAF:PO,PP
g: SCBAF:PD,PP/SAF:PD.PP:ASCBA
Escape: GMFOV/SCBAE

Clothing: Reatl NIOSWVOSHA Inh In animals: Irrit wes, Ene: If Immed Lungs
Goggles Reasonprob 20 ppm: SA/SCBA Ing skin; liver, heart Idney Skin: Soap wash immed
Wash Prompt onta 5o ppm: SACF Con damage; puim dema, hemonr Breath: Rsp upport
Change: N.R. 100 ppm: SCBAF/SAF Swallow Medicam ttention
Remove: Prompt non-lmperv iSoppm: SAF:PD.PP ied

contam 'iSCiAF:PD.PP/SAF:PD.PP:ASCBA
Escape: GMFOV/SCBAE

1,1 -Dichloro- 1 -nitroethane
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Chemical nans, Synonyms, ExPOsure IDLH Physical Chemical and physieal Incompatibilities Measurement
structurafonntml, trade names, limit description propartlaa and method

CAS and RTECS No., and convarslon (TWA reactlvitles (See Table 1)
and DOT 10 and factors unless noted UW. BP, SOL

guide Nos. otherwise) Fl iP. IP, tp.Gr, VP, FRZ
flammability UEL, LEL

Dichlorotetrafluoro- 1,2-Oichlorotetra- NIOSHIOSHA 0,0000 Colorless gas with MW: 170.9 VP: >1 atm Chemically-active Char(2);
*thane fluoroothane; 1000 ppm ppm a faint, ather- BP: 38°F FRZ: -1371F metals such as CH CI ,

Freon 14; (7000 mg/m) like odor at high Sol: 0.01% UEL NA sodium potassium, GC7FID
CCIF2 CCIF2 Halonft 242; concentrations. FlP: NA LEL: NA calcium, powdered IIl

Refrigerant 114 lNote: A liquid IP: 12.20 eV aluminum, zinc5 [#I1018)
76-14-2 below 38'F ma gnesium, acids;
KIi1000 Shipped ass acdtumes

liquefie~d
comp~ressed

1958 12 1 ppm -7.10 mg/ma gas. Nonflammable Gas

Dichlorvos DDVP; NIOSH/OSHA 200 mg/m3 Colorless to amber MW: 221.0 VP(86°F): Strong acids, strong XAD-2;
2,2-Dichlorovinyl dimethyl 1 mgrnm3 liquid with a BP: Decomposes 0.01 mm alkalis Toluene;

(CHO)2P(O)OCH-CCI3 phosphate [skin] mild, chemical Sol: 0.5% FRZ:? [Note: Corrosive to GC/FPD;
odor. FlP(oc): >1751F UEL ? iron & mild steel.] 1K5)

62-73-7 [Note: Insecticide IP ? LEL ? [P&CAM
TC0350000 that may be 0295]

absorbed on a
dry carrier. ]

2783 55 1 pprn - 9.19 rng/m3 Classp IIICombustible Liquid

Dieldrin 1,2,3,4,10,10-Hexachloro- NIOSH Ca Colorless to light MW 380.9 VP: Low Strong oxidizers. Filter
6,7-epoxy-1.4,4a.5,6,7.8, Ca 1450 tan crystals with BP: Decomposes MLT: 349°F active metals such as Isooctane;

C, 2H8 C10 8Sa-octahvdro-1,4-endo- See Appendix A mg/ma] a mild, chemical Sol: 0.02% UEL NA sodium strong acids. GC/ECD;
exo-5,8-dimethano- 0.25 mg/m3 odor FlP: NA LE: NA phenols 11(3)

60-57-1 naphthalene; [skin] [insecticide) IP ? [#S283]
101750000 HEOD

OSHA
0.25 mgim3
[skin] Sp.Gr 175

2761 55 Noncombustible Solid

Diethylamine Diethamine; NIOSH/OSHA 2000 ppm Colorless liquid MW: 73.1 VP: 192mm Strong oxidizers, Si gel
N,N-Diethylamine; 10 ppm with a fishy. BP: 1321F FRZ -WF strong acids, H250,

(C2HB)2NH N-Ethylethanamine (30 mg/m') ammonia-like odor. Sol: Miscible UEL: 10.1% cellulose nitrate ethanol;
ST25 ppm FlP: -15F LEL: 1.8% GC/FID:

109-89-7 (75 mg/m3) IP: 8.01 eV IlI
HZ8750000 [#2010)

Sp.Gr: 0.71
1154 68 1 ppm 3.04 mgm3 Class B Flammable Uquid



Recommendations
Personal protection for enspir tor Health azar

and anitation eecton- maximum
(Soo Ublet 3econcentraton for use (MUC) Routs symptoms First aid Target organs

(See Table 4) (See Table S) (See Table 6) (Son Table 5)

Clothing: Any poss wet NIOSHOSHA Inh irrit resp sys asphy; Et Inimmed Rspsys,CVS
Gogiet: Reasonprob 10.000 ppm: SArSCBA hig card arrhy, card arrest Skin: WaterMushImed
Wash: N.A. 25.000 ppm: SA:CF Con Breath: RS support
Change: N.R. 50,000 ppm: SCSAF/SAF Swallow: Meical attention
Remove: Imed wet § SCBAFPD,PPISAFPD,PP:ASCBA Immed

scape: GMFOVISCBAE

Clothing: Repeat NIOSHOSHA Inh Miosla, ache eyes; rhin; Eye: Inr Immed Resp sys. CVS,
Goggles: Reason prob 10 mg/m': SArSCBA Abs head; tight chest wheez, Sin: Soap wash immed CNS. eys, skin,
Wash: Immed contain 25 mgr' SA:CF Ing far spasm, 8ev; cyan; Breath: Rasp support blood chd
Change: NR. 50 mg/rn: SCBAFrSAFrSATCF Con *nor, nau, vomit, diarr; Swallow: Medical attention
Remove: Immed non-lmperv contam 200 mgrn': SA:PD,PP aweat; mutc htec, pars, Immedi SCBAF PD,PPsAFPD,PP ASCOA gidd, ataxa; convuls;

scape: GMFOVHiE/SCBAE low BP. card Irregularities;
Wiit skin, eyes

Clothing: Any poss NIOSH Inh Head, dizz; nau, vomit, Ee In Immed CNS, liver,
Goggies: Any poss V: SCBAF:PD,PPrSAF:PDPPASCBA Abs me. eweat; myocionic Skin: Soap wash Immed kidneys, skin
Wash: Immed contan Escape: GMFOVHIE/SCBAE bi imb Ierks; co, tonic Breath: Ressupport
Change: After work i any poss Con covuls; coma; crc; Swallow: Medical attention

contan In animals: iver, kidney immed
Remove: Immed non-lImperv contan damage
Provide: Eyewash, quick drench

91

Clothing: Any pou5 rc,
Gogglea: Any poss O.5%1

Reason prob 0 5%
___ mWash Immed contan iq

Change: N.R.
Remove: Immed wet (flamn)
Provide: Eyewash (,O.5S)I

Quick drench (liq)

NIOSHlOSHA
250 ppm: SA:CFt/PAPRS'
0 ppm: GMFSISCBAF/SAFICCRFS

2000 pm: SAF PD.PP
: SCBAF:PD,PPJSAF:PD,PP:ASCBA

Ecape: GMFS/SCBAE

inh Eye, skin, resp sys iit
Abe
Ing
Con

E*S 
Breath:
Swallow:

In immed Reasp sys, skin.
Water flush inmed eyes
Re support
Medial attention
immed

Olethylamine



Chemical name, Synonyms. Exposure IDLH Physical Chemical and physlcal Incompatibilities Measurement
structureformula, trade names, limits decipton properties and method

CAS and RTECS No., and conversion (TWA reactivitles (See Table 1)
and DOT I and factors unless noted MW, BP, SOL

guide Noa. olherwlle) FI P. IP Spr. VP., FtZ
ttla 6 lllty UEL. LEL

2-Diethylaminoethanol Diethylaminoethanol, NIOSH/OSHA 500 ppm Colorless liquid MW: 117.2 VP: 21 mm Strong oxidizers. Si gel;
2-Diethytaminoethyl alcohol; 10 ppm with a nauseating BP: 325°F FRZ: -94°F strong acids Methanol;

(C2H,)2NCH2CH2OH N.N-Diethylethanolamine; (50 mg/m3) ammonia-like odor. Sol: Miscible UEL ? GC/FID;
Diethyl-(2-hydroxyethyl)- skin FIP: 126°F LEL: I II

100-37-8 amine; IP: ? 12007.
KK5075000 2-Hydroxytriethylamine Amino-

ethanol
Com-

2686 29 1 ppm - 4.87 mgtM3 Class 11 Combustible Uquid

Difluorodibromormethane Dibrornodilluoromethane, NIOSH/OSHA 2500 ppm Colorless, heavy MW: 209.8 VP: 620 mm Chemically-active Char(2);
Freon* 1282. 100 ppm liquid or gas BP: 76°F FRZ: -231°F metals such as 2-Propanol;

CBr2F2 Halon- 1202 (860 mg/iM3) (ab 76F) with Sol: Insoluble UEL: NA sodium, potassium, GC/FID;
a characteristic FI.P: NA LEL: NA calcium, powdered IIl

75-61-6 odor. IP: 11 07 eV aluminum. zinc & [#10121
PA7525000 magnesium

Sp.Gr(59F): 2.29
1941 58 1 ppm = 8.72 mg/m 3 Nonflammable Liquid

Diglycidyl ether Dialyl therdioxide; NIOSH Ca Colorless liquid MW: 130.2 VP(77°F): Strong oxidizers None
DGtE Ca (25 ppm) with a strong, BP: 500°F 0.09 mm available

CH,0 03 2-Epoxypropyl ether See Appendix A irritating odor. Sol: ? FRZ ?
bis (2.3-Epoxypropyl) 0.1 ppm FIP: 147°F UEL ?

2238-07-5 ether; (0.5 mg/m 3) IP ? LEL:?
KN2350000 di(2.3-Epoxypropyl) ether

01 ppm
(0 5 mg/M3) Sp.Gr(77F): 1.26

1 ppm - 5.41 mg/M3 Class IIA Combustible Liquid

Diisobutyl ketone DIBK; NIOSH/OSHA 2000 ppm Colorless liquid MW: 142.3 VP: 2 mm Strong oxidizers Char;
sym-Diisoropyl acetone; 25 ppm with a mild, sweet BP: 334°F FRZ: -43°F C

((CH,)2CHCHZ)2CO 2,6-Dimethyl-4-heptanone; (150 mg/ms) odor. Sol 005% UEL(200°F) C7FID
Isovalerone; FIP: 120°F 721% II

108-83-8 Valerone IP ? LEL(200°F): [1300.
MJ5775000 0.8% Ketones I

1157 26 t ppm 5.92 g/m3 Class 11 Combustible Uquid



RecommendatIons
Personal protection for respirator Hedlh h_ rds

and sanitation selection -axkmum
(See Table 3) concentration for use (MUC) Route Symptoms Firat aid Target organs

ISee Table 4) (See Table S) (Sea Table 6) (Se TableS )

Clothing: Reason prob NIOSWOSHA inh Nsu. vomit; irrit reasp Ere: irr Immed Resp ays, skin,
Gogges: Any poss 3.5%Reason 1i00 ppm: CCROVJSAISCBA Abs sys. akin, eyes Skin: Water flush immed eyes

proo <5% 250 ppm: SA:CF/PAPROV Ing Breath: Reapsupport
Wash: Imed contam S00 ppm: CCRFOVIPAPRTOV IGMFOV/ Con Swallow: Mdical attention
Change: N.R. SCBAFiSAF Immed
Remove: Immed non-Imperv contan : SCBAF:PD,PP/SAFPD,PP:ASCBA
Provide: Eyewash (5%), Escape: GMFOV/SCBAE

quick drench

Clothing: Repeat NIOSWOSHA Inh In animals: irrit rasp ys Eye: O Immed Reasp ye
Goggs: Reson prob 1000 ppm: SA/SCBA Ing CNS symptoms: liver danage kin: Water flush immed
Wasn: N.R. 2500 ppm: SACFiSCBAF/SAF Con Breath Rep support
Change: N.R. 1: SCBAF:PD.PP/SAF:PD.PPASCBA Swallow: Meical attention
Remove: Prompt non-Imperv wet Escape: GMFOVISCBAE immed

Clothing: Any pose NIOSH Inh Irrit eyes, rasp aye: skin E : irr Immed Skin, eyes, rasp
Goggles: Reason prob V: SCBAF:POPPJSAF:PDPP:ASCBA Ing burns; (care: Sin: Soap wash immed ays
Wash: Immed contamidaity Escape: GMFOV/SCBAE Con in animals: hemato ys, Breath: Re SUPPOrt
Change: After work if any poss lung liver, kidney Swallow: Medical attention

contan damage immed
Remove: Immed non-Imperv contam
Provide: Guick drench

Clothing Repeat NIOSIOSHA Inh Irrit eyes, nose, throat; Eye: if Immed Reasp aye, skin,
Goggles: N.. 25 ppm: SA:CFC/PAPROVt Ing head, dizz; drm Skin: Soap wash prompt eyes
Wash: Prompt wet 1000 ppm: CCRFOV Con Breath: Rep support
Change: N.R. 1250 ppm: GMFOVSCSAF/SAF Swallow: idical attention
Remove: Prompt non-imperv 2000 ppm: SAF:PD.PP immed

contain a SC AF-PDPP/SAF:PDPP:ASCBA
Escape: GMFOV/SCBAE

Diisobutyl ketone
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Chemical name, Synoayma, Expoure IlOt Phyiprcal Chemical and physacal lncompatbutlt Meaviremnt
structurelformul, trade names. AmICts dcrpl pa, etie, and method

CAII and RTECS Noe., and converalon ITWA darponporeactlymtss (See Table 1)
and DOT ID and tactora unless noted MW BP, SOL

guide Nos. othwlJs ) PA. IPS Gr VP Fi
tlammA~bIlIy UE, LEL

Dilsopropylamine N.(1-Methyethy2- NIOSHI/OSHA 1000ppm Colorlessfiquid MW 101.2 VP, 70 mm Strong oxidizers. I
propanamine 5 ppm with an ammonia- 5BP: 183F FRZ: -141F strongadds Kacd

((CHa),CH),NH 120mm) or fish- like odor. Sol: S i UEL: 7.1% GC1FID;
akini FlP: 20F LEL 1.1% 11(4)

108-18-9 IP: 7.73eV lISt411
1M4025000

Sp .Gr:1 0.72
1158 68 1 ppm 421 mg/ma class Flammable Uquid

Dimethyl acetemide N.N-Oimethyl acrtamide; NIOSHIOSHA 400 ppm Colorless liquid MW: 87.1 VP: 2 mm Carbon tetrachlbridb S1al:
OMAC ¶0pmwith a wea BP: 32t1F FRZ. -41F other halogenated Methno;

CH3CON(CH)35 mma) ammonia- or fish- Sol: Miacible UEL(3201F): co pouna when in GCIFID;
(inj like odor. Fl.P(oc I5WF 11.5% contact with iron IlI

127-19-5 I P: 81 *V LEL(2t2'F) [2004
A97700000 1.8%

SpGr .94
1 ppm * 3.62 mghns Cass IlA Combustible Liquid

Dimethylamine DlmethylamIne (anhydrous). NIOSHIOSHA 2000 ppm Colorleas gas with MW 45.1 VP:;-I am Strong oxidizera. Si
(C~~~2NH ~~N-Mothylmotheamine 10 ppm an ammonta- or BP: "IF FRZ: -134F chlornemeruy 5

(CH3J2NH N l( t ylmrathanamin 11°8PP /m9 ) fish-like odor. Sol(140F): UEL: 14.4% acraldehyd, A.aol
(183 mg/ma)(Note: AI id 24% LEL: 2.8% fluoride, malbic GC/FID;

'124-40-3 below!X4F. FIP: NA (G.s) anhydride III
IP8750000 Shipped as a 20F(Liquld) (201 0

liquefied IP: 8.24* v
... r" ~Sp.Gr: 0.67 (quid at 441F)

1032 19 1 ppm 1.87 mg/ma Class A Flammable Liquid

4-0lmethylamino- Sutter yellow, NIOSH Ca Yellow, lnt- MW: 225.3 VP None reported G-chrom P;

94

azobenzene DAB; -

C,H,NNC,HN(CHS)2 N,N-Dimthyl-4-oaminboanzo-*
b nzana;

80-11-7 Mnthyl yw
8X7350000

Ca shaped crystals. BP: Sublimes MLT: 237F 2-Prooandl,
See Appendix A Sol: Insoluble UEL:? GCIFID;

OSHA(1910.10151 I~P7 LEL 7 15CAMP
Sea Appendix 8 #2841

L



Recommendations Health hads
Peroftl prottetlon for t! spir tor ehhard
end sanitation meectlon-taximum
(See Table 3) concentftion foruse (UM) Route Symptoms Flrt old Target organ*

(See Table 4) (Se Table ) (See Table 6) (See Table 5)

Clthing: Repeat NIOSH/OSHA kg Neu. vomit; head; eye Eye IrrImmed R s. akin.
Goggles: Any poss (son >5%) t25 ppm: SA:CF tIPAPROVC Abs Irrit. via diet; pulm Skin Water wa h imred eyes
Wash Prompt wet 250 ppm: CCRFOV/GMFOVISCBAFtSAF Ing Irit Breath: Rep auppo
Change: NR. 1000 ppm: SAF:PD,PP Con Swallow: Medical attention
Remove: Immed wet (flamm) : SCBAF:PDPP/SAF:PDPP:ASCBA immed
Provide: Eyewash (<5%) lacape: GMFOV/SCBAE

Clothing: Any poss NIOSHIOSHA Inh Jaun. liver damage; Ey: ir Irmmed Liver, kin
Gogges: Reason prob 100 ppm: SAISCBA Abs deprca, lethargy halu, Skin: Water lush immed
Wash: Immed contain 250 ppm: SA:CF Ing delusons; Irrit ain Swallow: Medical anlenion
Change: N.R. 400 ppm: SCBAF/SAF Con immed
Remove: Immed non-Imperv contarn : SCBAF.PD,PP/SAF:PD,PPASCBA
Provide Cuick drench Escape: GMFOV/SCBAE

Clothing: Any poas bqlRepeat NIOSHIOSHA Inh Irril nose, throat; Eye: ire Immed Reap sys akin,
san 250ppm SACFt e sneezing, cough dyp; Skin: Water flush Immed ayes

Gogdesw Any poss 50pnSB tAFCon pulm dema; oonjri= Breath: Respsupport
Wash mmed contam 2 m SAFPD PP skin. muc momb; dorm Swallow: Ueical attention

Prompt contanm on 5SCBAFPDPP/SAFiPDPPASCBA immed
Change: N.R. Ecapo GMFS/SCBAE
Remove: Immed wet namm)
Provide: Liq: Eycwash, quick

drench

Clothing: Any poss NIOSH Inh Enlarged flr; hepatic Eye: Irn Immed Liver, skin,
Goggles: Any pose V: SCBAF:PDPPISAF:PD.PP:ASCBA Abs and renal dysfunction; Skin: Soap wash mmed bladder
Wash: Immedcontam/daily Escape; HIEFrSCBAE Ing contact derm; cough, Breath: Rep support
Change: After work if any poss Con wheez, diftulty Swallow: Medical attention

contam breath; bloody eputum; imed
Remove: Immed contain bronchial ecretions:
Provide: Eyewash, quick drench frequent urination, hems,

dysuria; jcarc

4-Dimethylaminoazobenzene
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Ch mlealname, 9ynonvma Exposure IDLH Phisica Chemical and Fhysical Inoompatiblittla. Measurement
*tructuretformuha, trade names. Its da criptlon proportle a and method

CAS and RTECS Not., and onv rslon (TWA reactivitlrB (Se able 1
and OtT IO and fators unln noted MW BP, SOL

guide Noa otherwise) Fl O, IP SP.Gr VP FRZ
nammabiiity UE , LEL

Dimethylaniline N,N-Dimethylaniline: NIOSH/OSHA 100 ppm Pale yellow oily MW: 121.2 VP(85F): Strong oxidizers. Si gel;
NN-Dimethylbenzeneamine; Spm liquid with an BP: 378 F 1 mm strong acid. Ethanol;

CgHN(CH) 2 N,N-Dimethylphenylamine (25 m9m3) amino-like odo. Sol: 2% FRZ: 3F benzoyl peroxide GC/FID,
ST 10 ppm [Note: Asolid FI.P: 1421F UEL: III

121-69-7 (50mGlrn3 below 36F1 IP: 7.14eV LEL: ? (#2002,
BX4725000 [skin] Aromatic

Amines]

Sp.Gr: 0.96
2253 57 1 ppm - 5.04 mg/m Class iliA Combuslibl. Liquid

Dimethyl-12-dibrorro- Dibrom; NIOSH/OSHA 1800 Colorless to white MW: 380.8 VP: 0.0002 Strong oxidizers, None
2,2-dichlorethyl 1,2-Dibromo-22-dchloro- 3 mlm3 mg/m3 solid or straw- BP: Decomposes mm acids available
phosphate ethyl dimethyl phosphate; Iskinj colored liquid Sol: Insoluble MLT 80F [Note: Corrosive

Naiad (above 80OW) with FI.P: NA UEL: NA to metals.]
CH,OPBr2Cl2 [(CHO) PO)OC(I)- a slightly pungent IP: ? LEL: NA

HC~~~~r(C~~~~~z)] ~~~~odor.
a6 300-76-5

Sp.Gr(770F): 1.96
2783 55 1 ppm .15.83 mgtmS Noncombustible Solid

Dimethylformamide Dimethyt tormamide; NIOSHtOSHA 3500 ppm Colorless to pale- MW: 73.1 VP(77F): Carbon tetrachloride; Si gel;
N.N-Dimethyltormamide; 10 ppm yellow liquid with BP: 307F 4 mm other halogenated Methanol;

HCON(CH 31 OMF (30 mGrn) a faint, amine- Sol: Miscible FRZ: -7aF compounds when in GC/FID
fakin] like odor. FLP: 136F UEL: 15.2% contact with iron: Il

6812-2 IP: 9.12 eV LEL(212F): strong oxidizers; [#20041
L02100000 2.2% alkyl aluminums;

inorganic nitrates.

2265 26 I ppm - 3.04 mgM 3 Class IA Combustible Liquid

1.1-Dimethylhydrazine Dimazine. NIOSH Ca Colorless liquid MW: 60.1 VP(77F): Oxidizers, halogen, Bub;
DMH, Ca [50 ppm) with an ammonia BP: 147F 157 mm metallic mercury, Reagent,

(CH,)2NNH2 UDMH. See Appendix A or fish-like odor. Sol: Miscible FRZ: -721F fuming nitric acd, Via;
Unsymmetrical dimethyl- C 0.06 ppm FIP 5 UEL 9% hydrogen peroxide 11(3)

57-14-7 hydrazine (0.15 mW i) IP: 8.05 V LEL: 2% [Note: Ma ite [#431
MV2450000 12-tol SPON1h9OUSLY

OSHA ACGIH in contact with
0.5 ppm A2 oxidizers.]
(131 m ') S FaGri 0d79

'1163 28 1 ppm .22 50 m/m' Iskin| Class IB Fammable Liquid L



Recommendations
Personal protection fr respirator Helth hards

nd ntaon ction - Maximum
(See Table 3) concentratlon for use (MUC) Route Symptoms First ald Target organs

(See Table 4) (See Table 4) (See Table 4) (See Table 5)

Clothing: Reason prob NIOSWOSHA Inh Anoxia symptoms: cyan. Ey immed Blood. kidneys.
Goggles: Reason prob 50 ppm: SAtSCBA Abs weak, dizz, ataxia Sin: Soap wash Immed liver, CVS
Wash: Immed contarn 100 ppm: SA:CF/SCSAF/SAF Ing Breath: Resp upport
Change: N.R. : SCBAFPD,PP/SAF:PD,PPASCBA Con Swallow U icl attention
Remove: Immednon-Imperv contarn Escape: GMFOVISCBAE Immed
Provide: Quick drench

Clothing: Reason prob NIOSWOSHA Inh Miosis, lac; head; tight Eye: Inimmed Reap sYs, CNS,
Goggles: Any pose 30 mglmt: DMFutSAlHiElSCBA Abs chest wheez, bsr spasm; Skin: Soap wash immed CVS, skin, eyes
Wash: Imned contarn 75 mgft3: PAPRDMFu/SA:CF Ing sair cyan; nor. nau, Breath: Re support blood cho
Change: After work It reason 150 mtmh: HIEFIPAPRTHiE/SATCFI Con vomit abdom cramp, diarr; Swallow: Medical attention

p rob contain SCBAFtSAF weak, twich, pars; gidd, immed
Remove: Immedon-lmperv contarn 1800 intn': SA:PD,PP ataxia, convuls; low BP;
Provide: Eyewash : SCBAF:PD,PP/SAFPD,PP:ASCBA card Irregularities; irrit

Escape: HiEFtSCBAE si, eyes

Clothing: Repeat NIOSItOSHA Inh Nau, vomit, colick liver Eye: Ir immed Liver, kidneys,
Goggles: Resson prob 100 ppm: SA'/SCBA Abs dae, hepatomegaly; Skin: Water flush prompt CVS, skin
Wash: Prompt contarn 250 ppm: SACF Ing high P tace flush; derm; Breath: Reasp support
Change: N.R. 500 ppm: SCBAF/SAF/SAT.CF Con n nimals: kidney, heart Swallow: Medical attenion
Remove: Prompt non-imperv 3500 ppm: SAF:PD,PP damage Immed

cont am * SCBAF:PD,PPISAF:PD,PPASCBA
Escape: GMFOVtSCBAE

Clothing: Any poss NIOSH Inh Intl eyes skinchoking, EYe: Irr immed CNS, iver, GI
Goggles: Any poss V: SCBAF:PD.PPlSAF:PD,PPASCBA Abe ce st pain, dyap bthargy Skh Water Rush immed tract, blood,
Wash: mmed contain Escape: GiFStSCBAE Ing nu anoxia; convuls;iver Breath: Resp support reasp sy, eyes,
Change: N.R. Con Inj; [carcl Swallow: Medical attention skin
Remove: Immed wet (flamm) Immed
Provide: Eyewash, quick drench

1,1 -Dimethylhydrazine
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Chemical name, synonym$ Exljrn IDLH Phyalcai Chemical and physical incompatblltles Measurement
structuraffoimuts.- trade names,Mdscpto rpti a mhd

CAS and RTECS Noa, and conversion (TWA esrpanttoetles See Tabde 1
and DOT I and factors unless noted UW BP, SOL

guide Noa. otherwise) FLl PSptr, VP FRZ
flammsatbllty USEL, LEL

Dimethylphthalate Dimethyl ester of 1.2- NIOSHIOSHA 9300 Colorlesa, oily MW: 194.2 VP: 0.01 mm Nitrates, stron None
benzenedicarboxylic acid; S mg/m mgrn' liquid with a BP: 543 F FRZ: 421F oxidizers, alkal available

C5H(COOCH,), DMP siht aromatic So: 0.4% UEL: 7 & acids
odor. FI. P. 2951F LEL(3581F):

131-11-3 [Note: A solid IP: 9.84eV 0.9%
Tl1575000 below 420 F.]

Sp.Gr: 1.19
I ppm 8 6.07 mg/m' Class IB Combustible Liquid

Dimehyll sulfate Dimethyl eater of NIOSH Ca Colorless, oily MW: 126.1 VP: 0.1 mm Strong oxidizers, Porapak.P;
sulfuric acid, Ca 110 ppm] Ilcauil with a BP: 3701F FRZ: -251F ammonia solutions Diethyl

(CH)2SO Dimethyluffat, See Appendix A fa nt, onion-like (Decomposes) UEL: ? Note: Docomposesin ether;
Methyl sulfate 0.1 ppm odor. Sol(64 F): 3% LEL:? wai to sulfuric GC/EConD

77-78-1 0. M.n) FIVP 821F acid; corrosive to Ill;
WS8225000 tnl ACOM IP ? metals. 1#25241

98 OSHA ACGIH0.1 ppm A2
(0.5 mg/rn') Sp.Gr: 1.33

1595 57 1 ppm -5.24 mgin' [skin] Class ILACombustible Liquid

Dinitrobenzene (al o: ortho-Dinitrobenzsne; NIOSHI/OSHA 200 mg/m Paio white or MW: 166.1 VP: 7/t/? Strong oxidizers, Filter/Sub;
Isomers) 1,2-Dinitrobenzer I mgn' yellow solids. BP: 606/572/ MLT 244 caustlics, mets Methanol;

m: meta-Dinitrobenzene; (skin] 5700 F 192343 F such as tin S zinc HPLCIUVD:
CH,(NOg)2 1,3-Dinitrobsnzsne Sol: 0.05/ UEL: ?/?/? (Note: Prolonged 11(4

p: para-Nitrobenzene; 0.02/0.01% LEL: /?/? exposure to fire and (#8214]
o: 528-29-0 CZ7450000 ,4-Dintrobenzone FI P: 302/ heat may result In
m: 99-65-0 CZ7350000 302Flt an *xplosion due to
p: 100-254 CZ7525000 IP: 10.71/10.43t10.50 eV SPOTANEOUS

Sp.Gr(641F): 1.57/1.56/1.63 decomposition]
1597 5 Combustible Solids

Dinitro-o-cresol 4.8-Dinitro-o-cresol; NIOSH/OSHA 5mg/m' Yellow, odorless MW: 1981 VP: 0.00005 Strong oxidizers Filter/Sub
3,5-Dinttro-2-hydroxy- 0.2 mg/ms solid. BP: 594 F mm 2-Prooanol

CHC,H2OH(No2)p toluens; [skin] [insecticide] Sol: 0.01% MLT 1901F HPLC5UVD;
4,6.Oinitro-2-methyl phenol; FI.P: NA UEL:A 11(5)

534-52-1 DN; IP ? LEL NA [#S166]
G09625000 DNOC

S19Gr 1.1 (estimated
1598 53 NoncombustibbeSolid
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Personal protection
and anitatIon
(Sea Table 3)

ClothingD:
I Goggles:

Change:
Remove:

N.R.
Reason prob
N.R.
NR.
NR.

Recommendations
for respirator

selection - mximum
concentration for use (MUC)

(8.. Table 4)

NIOSHOSHA
50 mg/m': DMF
125 mg/m3

: PAPRDMt/SA:CF
250 mg/m': HiEF/SCBAF/SAF
9300 mVIm': SAF:PD PP

SCBAF:PD,PPISAF:PD,PPASCBA
scape: HiEF/SCBAE

-

Route Symptoms
(See Table )

Inh irrit upper resp sys,
Ing stomach pain
Con

Health hazards

First aid Target organs
(Sao Table 5) (Sao Table5)

ERe Irr prompt Resp sys, GI
Skin: Wash regularly tract
Breath: ReSp support
Swallow: Medical attention

Immed

Clothing:
I GODS
L_ Wa~.sh

ChulDe
Remove:
Provide:

Any poss
Any pOs5
immed contam
N.R.
Immed non-imperv contam
Eyewash, quick drench

V: SCBAF:PD,PPkSAF:PD,PP:ASCBA
Escape: GMFS/SCBAE

/nh Irril eyes, nose; head;
Abs gid; coni Irrit; photo;
Ing pWriorb edema; dysphonia,
Con aphonla, dysphagia,

productive cough; chest
pain; dyap, cyan;
vomit dierr; dysuria;
analgesia; fver; io;
*Ibum, hems; skin, e
burns; delirium; irc

Sim:
Breath:
Swallow:

Irr Immed Eyes, rasp *ys
Water Bush immed liver, kidneys
Rep support CNS, skin
M ined aenbon
Immed

99

Clothing: Reason prob NiOSH/OSHA Inh Anoxia. cyan; vis dist, Eye Irr Immad Blood, liver,
Gogoles: Reason prob 5 mg/M': DM Abs central scotomas; bad Skin: Soap wash immed CVS. eyes, CNS
Wash: Immed wot/Prompt contm 10 mg/rm 3: DMXSO/SA/HiE/SCBA Ing laste, burning mouth, dry Breath: Rspaupport
Change: After work if reason 25 mg/r 3: PAPRDM/SACF Con throat, thirst; yellowing4 Swallow: Medical attention

prob ontam 50 mglm': HiEF/PAPRTHiE1SCBAF/ heir; eyes, skin; anomla; immed
Remove: Immednon-mperv wetl SAF/SAT.CF liver damage

Prompt non-imperv 200 mam' SA:PD,PP
contan 6: SCBF:PDPNiAF:PO,PP:ASCBA

Provide: Quick drench Escape: HIEF/SCBAE

Clothing:
Go901es:
Wash:

j Change:

Remove:

Reason prob
Reason prob
Prompt contami/daily
Attar work if reason
prob contsmn
Prompt non-imperv
contan

NIOSHOSHA Inh Sense of well being;
2 mg/m': DMF Abs head, fever, lss, profuse
5 mg/rm: PAPRDMS/SA:CF'lHiEF/ Ing sweat, excess thirst,

SCBAF/SAF Con tacar. hyperpnea. cough.
fiSCBAF:PD,PPISAF:PD,PPASCBA short breath, coma
Escpe: HIEFSCBAE

Eve Irr immed CVS, endocrine
Skin-. Soap wash Immed sys, eyes
Breath: Reap support
Swallow: Medical attention

immed

Dinitro-o-crosal



Chemical name, Synonyme, Expoure IDLH Physical Chemnalmndthhslcal lnoompaslbolldt heasremnt
structure/formula. trade names, Imfte dSiption p opertc and methd

CAS and RTECS Noe, and conversion (TWA reactivItee (See Table 1)
and DOT ID end factors unless noted MW BP, SOL

guMSde *.o otherwise F Ft R IP, Sp Gr, VP FZ
glauie hlity UEL, LEL

Dinitrotoluena Olnitrotoluol, NIOSH Ca Orange-yellow MW 182.2 VP: 1 mm Strong oxidizers, None
DNT, Ca 1200 cystalne solid aP: 572 F SLT 158F ceustmetals avalab

CH 3CH 3(NO2)2 Methyldinitrobenzene See Appendix A mg/m with haracter- Sol: Insoluble UEL ? such as n zinc
1.5 mgtm istic odor. FIP: 404-F LEL: ? [Note: Commercial

25321-14-6 [skin] [Note: Often IP ? grades will
XT1300000 shipped molten.] decompose at 482F.

1.5A mmawith self-sustamin
1600 56 liquid) [skin Sp.Gr: 1.32 d
2038 56 solid) Combustible Solid, but difficult to ignite.

Di-sec octyl phthalate DEHP. NIOSH Ca Colorless, oily MW: 390.5 VP: 001 Nitrates; strong Filter;
DOP Cm [Unknown) liquid with a BP: 727F mm oxidizers, acids & CS2;

C24H&04 bis-(2-Ethylhexyl) See Appendix A slight odor. Sol: Insoluble FRZ: -58 F alkalis GC7FID;
rpithalale. 5m ow FI.P(oc): UEL ? 111

117-81-7 di(2-Ethyl hexyl) phihalate, ST 10 mg/m3 420 F LEL(474F) [#5020.
T10350000 Octyl phthalate IP ? 0.3% di(2-Ethyl-

[C.H.(COOCH CH- OSHA hexyl)
2452s > ST O mghn' S.Gr: 0.99 phthalat

1 ppm . 16.23 mg/mS Class IllS Combustible Liquid

Dioxane Diethylene dioxide; NtOSH Ca Colorless liquid MW: 881 VP: 29 mm Strong oxidizers. Char
Diethylene ther; Ca [2000 or solid (below BP: 214'F FRZ: 53°F decaborane, CS

C4HO2 Dioxan; See Appendix A ppm] 53 F) with a mild Sol: Miscible UEL: 22% triethynyl aluminum GCBFID;
p-Dioxane; C 1 ppm ether-like odor. FI.P: 55 F LEL: 2.0% III

123-91-1 1.4-Dioxane (3.6mgm3) IP 913eV [#1602]
JG8225000 30 mm]

OSHA

90 mgW) S.Gr: 1.03
1165 26 1 ppm - 3.66 mg/m3 1skin Class lB Flammable Liquid

Diphenyi Biphenyl, NIOSHtOSHA 300 mg/m' Colorless topae- MW: 1542 VPJ160F) Oxidizer TenaxGC
Phenyl bonzene I mg/m yellow solid with BP: 489-F 1 mP CCI

CGH5CGH5 (0.2 ppm) a pleasant. Sol: Insoluble MLT. 158F GC ID;
characteristic FIP 235F UEL(311'F): III
odor. IP: 7.96 eV 5.8% [f2530.

DU8500C0 LEL(232'F): Bipheny!)DUS050000 ~~~~~~~~~~~~~~~~~~~~~~~0.6%
Sp.Gr: 1.04
Combustible Solid



parsone: pFbc~n Recommendations Health hazards
I ont lprotection for rspirator Hith_ h_ _ _ _ _ _

L___ and sanitation selection - alimum
(Se Tabl 2) concentration for use (liUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (Sao Table 6) (Se abe 5)

Clothing: Any poss molt/Repeat NIOSH Inh Anoxia, cyan; anemia, Eve: Irr mmed Blood, liver. CVS
liq V: SCBAF:PDPP/SAF:PDPPASCBA Abs jaun; carc] Skin: Soap wash immed

Goggls: Any pass molt Escape: GMFOVHiE/SCBAE Ing Breath: Reasp support
Wash: Immod wet/Prompt Con Swallow: Medical attention

contam/daily inmed
Change: After If reason prob

contam
Remove: Immed non imperv wel/

Prompt non-lmperv contam
Provide: Guick drench

Clothing: N.R. NIOSH Inh Irrit yes, muc memb Eye: Irr Immed Eyes, upper resp
Gotes N.R. Y: SCBAF:PDPP/SAF:PDPPASCBA Con Icarci Skin: (Not a dermal ys., GI tract

Wash N.R. Escape: HiEF/SCBAE Ing hazard)
Change: N.R. Breath Ray upport
Remove: N.R. Swallow: Mdiral attention

immed

Clothing: Repeat NIOSH Inh Drow, head; nau, vomit; Eve: Irr immed Liver, kidney,
Goggles: Reason prob : SCBAF:PD.PP/SAF:PD.PPASCBA Abs irrit eyes, nose, throat: Skin: Water wash prompt skin, eyes
Wash: Prompt contam Escape: GMFOV/SCBAE Ing liver damage; kidney Breath: Reasp support
Change: N.R. Con failure; skin irrit; Swallow: Medical attention
Remove: Immed wet (flamm) Icarc immed

Clothing: Repeat NIOSItOSHA Inh Irrit throat, ayes; Eye: In rnmed Liver, skin, CNS,
Goggles: Any poss molt/Repeat 10 mg/m 3: CCROVDMtSAtSCBA Abs head. nau, ftg, numb Skin: Water flush immed upper resp sys

otherwise 25 mg/m: SA:CF/PAPROVDM Ing limbs; liver damage Breath: Rasp support eyes
Wash: Promptcontam 50 mg/n 3: CCRFOVHiE/SCBAF/SAF/ Con Swallow: Medical attention
Change: After work if reason GMFOVHiEtPAPRTOVHiE irnmed

prob contarn 300 mam': SAF:PD.PP
Remove: Prompt non-Imperv *:SCSAF:PD,PP/SAF PD,PPASCBA

contarn Escape: GMFOVHiE/SCBAE

Diphenyl
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Chemical name, Synonyme. Expowsure IDLH Physical Chemical and physical Incompatibilities Measurement
structurseformuta, trad, names, lmits deascripton propsfltIa and method

CAt and RTECS Noa and conversion (TWA reactlvitles (See Tabb 1)
and DOT iD and factors unlr noted MW BP, SOL

guide No. othirws) Fl P. IPSp.r, VP, FRZ
tls;ammailty UEIL, LL

Dipropyleno glycol Dipropylene glycol NIOSH/OSHA Unknown Colorless liquid MW: 148.2 VP(7911): Strong oxidizers Char;
methyl ether 1onamtthyl ther. t00 ppm with a mild. BP: 374 F 0.4 mm CS

Dowanoi 50B (600 mgfm3) ether-like odor. Sol: Miscible FRZ: -112°F GC7FIO;
CH3OC,HOCHOH ST 150 ppm FiP: 180 F UEL: ? 11t2)

(900 mg/m3) IP: ? LEL: ? #S69
34590-94-8 [skin)
JM1575000

So Gr 095
I ppm . 6 6 mgm' Clas IIIA Combustible Liquid

Endrin 1,2,3.4,10,10-Hexachloro- NIOSHtOSHA 2000 Colorlesa to tan MW 380.9 VP: Low Strong oxidizers, Filter/
6,7-epoxy-1,4,4a,5,6.7, 0.1 mg/m3 mgtm' crystalline solid BP: Decomposes MLT: 392 F strong acids. Chrom-102:

C,,HCIO 8,8a-octahydro-1 .4-rndo- [skin) with a mild. Sol: Insoluble Decompose) parathion Toluene:
endo-5,8-dimethano- chemical odor. FlP: NA UEL.NA GC/ECD;

72-20-8 naphthalene; [insecticidel IP: ? LEL: NA III
101575000 Hexadrin 1#5519

SpGr: 1.70
Noncombustible Solid, but may be dissolved in

2761 55 flammable liquids.

Epichlorohydrin 1-Chloro-2,3-epoxypropana; NIOSH Ca Colorless liquid MW 92.5 VP: 13 mm Strong oxidizers. Char:
2-Chloropropyenooxid; Ca 1250 ppml with a slightly BP: 242°F FRZ: -541F strong acids certain CS,

CHOCI 5amma-Chloropropylene Seo Appendix A irritating, Sol: 7% UEL: 21.0% saits, caustics. GCtFID
oxide Reduce exposure chloroform-like FiP: 93'F LEL: 3.8% zinc, aluinum, water Ill

106-89-8 to lowest easible odor. IP: 10.60eV [Note: May polymerize [#10101
TX4900000 concentration in presence of strong

OSHA acids and bases.
2 ppm orticularty when

8Lmot' SGr 1t8 hol
2023 30 1 ppm -3.85 mg/mi lsnf Sa iC Flammabb Liquid

EPN O-Ethyl O-P-nitrophenyl NIOSH/OSHA 50 mg/m3 Yellow solid with MW: 3233 VP(212F): Strong oxidizers Filter:
benzenephosphonothioate. 0.5 mgtm' an aromatic odor. BP:? 0.0003 mm Isooclana;

C2H.O(0H)P(S)- O-Ethyl O-P-nitrophenyl (skin] [Note: A brown Sol: Insoluble MILT 97°F GC/FPD;
gedG4122 benzenethiophosphonate F'IP: abv I.P:NA UEL: NA III

9F.JF IP: ? LEL: NA [#501 21
2104-64-5 [pesticide
TB1 925000

Sp.Gr(77F): 1.27
Noncombustible Solid



Recommendatons
Peraonal protection hr respirator Health hazards

and sanitation selection - maxnum
(See Table 3) concentration for usa (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: N.R. NIOSH/OSHA Inh Inrit eyes nose; weak, U1- Ea: Irrimmed Resp sys,eyes__,_ £ n 4 aaa AA_ _ * w~~~~~~~~r_- *AX- A- A L1. Id.A PI
I- rgr819: N.l.~~ Wash N.R.

Change: N.R.
Remove: NR.

JWU ppm: OiI."OR
2500 ppm: SA:CF
5000 ppm: SCBAF/SAFSAT:CF
g SCBAF:PD,PP/SAFPD,PPASCBA
Escpe: GMFOVHiE/SCBAE

AvS nean neaIng
Con

iun: vatefr was" prompt
Breath: Reap support
Swallow: Medical attention

immed

Clothing: Any poss NIOSHIOSHA Inh Epileptiform convuls; Eye: Irr mmed CNS, liver
Goggles: Any poss I mg/m: CCROVDMFulSA/SCBA Abs stupor, head, dizz; abdom, Skin: Soap wash mmed
Wash: Immed contan 2. 5 mgm 3: SA:CF/PAPROVDMFu Ing discomfort, nau, vomit; Breath: Rep support
Change: After work if any poss 5 mgm: CCRFOVHiESCBAF/SAF/ Con insom; aggressiveness Swallow Medicalttention

contain GMFOVHiE/PAPRTOVHiE/ conl lthargy, weak: anor; immed
Remove: Immed non-imperv ontain SAT.CF in animals: liver damage
Provide: Eyewash, quick drench 100 mg/m 3: SA:PD,PP

200 mgfrns: SAF:PD,PP
SCOAF:PD.PPISAF:PD,PP:ASCBA

Escape: GMFOVHiE/SCBAE

Clothing: Any poss NIOSH Inh Nau, vomit; abdom pain; Eye: In Immed Resp sys, skin
Goggles: Any poss V: SCBAF:PDPPSAF:PD.PP:ASCBA Abs rasp distress, cough; Skin Soapwashimmed kidneys
Wash: Immed ontain Escape: GMFOVAGiSCBAE Ing cyan; Irrl eyes, skin with Breath: Resp support
Change: NR. Con deep pain; [carc] Swallow: Medical attention
Remove: immed non-imperv contan immed
Provide: Eyewash, quick drench

Clothing: Any poss NIOSH/OSHA Inh Miosl, lac, rhin; head; Eye: Irr immed Resp sys, CVS.
Goggle9: Any poss 5 mgm: SA/SC8A Abs tight chest, wheez, lar Skin: Soap wash immed CNS, eyes, skin,
Wash: Immed contam 12.mg/m3: SACF Ing spasm; saiv; cyan; anor, Breath: Rea support blood choi
Change: After work if any poss 25 mg/M3: SCBAF/SAF/SATCF Con nau, abdom cramp, diarr; Swallow: Medical attention

contain 50 mg/M 3: SA:PDPP para convuls; low BP: immed
Rem~ve Immed non-inlperv contan SCBAF:PD,PP/SAF:PD,PPASCBA card Irregularities; irrit
Provide: Eyewash, quick drench Escape: GMFOVHiESCBAE skin, eyes
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Chemical name, Synonyms. Exosur IDLH Physical Chemical and Fhysical Incompatibilitles Measurement
structuretformuls, trade names. limits description propertbGs and method

CAS and RTECS Nos, and conversion (TWA reactihitles (See Table 1)
and DOT 10 and factors unless noted UW BP, S0.

guide Nos. otherwise) Fl .IPS Gr VPFRZ

Ethanolamine 2-Aminoethanl. NIOSH/OSHA 1000 ppm Colorless, viscous MW: 1. 1 VP: 0.4mm Strong oxidizers Si gel;
beta-Aminoelhyl alcohol, 3 ppm liquid or solid BP: 339'F FRZ: 51 IF strong acids Methanol

NH2CH2CH2OH Ethylolamine, (8 mg/M3) (below 51'F) with Sol: Miscible UEL: ? Water:
2-Hydroxyathylamine S Toppm an unpleasant. FlP: 185'F LEL ? GC/fID;

141-43-5 Monoethanolamine (15 mg/m3) ammonia-like odor. IP: 8.96 eV IlIl
KJ5775000 [52007

Amino-
ethanol

Sp.Gr: t02 Coin-
2491 0 1 ppm - 2.54 mg/m Class IIIA Combustible Liquid pounds]

2-Ethoxyethanol Cellosolve9. NIOSH Colorless liquid MW: 901 VP: 4 mm Strong oxidizers Char/
EGEE, Reduce expo- 16000 with a sweet, BP: 275°F FRZ: -130'F CH20C

C2H5OCH2CH 2OH Ethylene glycol monoethyl sure to lowest ppm] pleasant, ether- Sol: Miscible UEL(2001F: Methano;,
ether feasible con- lke odor. FI.P: l10'F i5.6% GC/FID;

110-80-5 centratlon. IP:? LEL(2001F): III
KK8050000 OSHA 'Not applicable 1.7% [#1403,

200 ppm because of the Alcohols
(740 mg/me) NIOSH REL. V
[skin] SpoGr: 0.93

1171 2 1 ppm 375 mg/m' Class I Combustible Liquid

2-Ethoxyethyl acetate Cellosolves acetate, NIOSH Colorless liquid MW: 132.2 VP: 2 mm Nitrates strong Char;
EGEEA, Reduce expo- 12500 with a mild odor. BP: 31 3IF FRZ: -79IF oxidizers. CS:-

CH3COOCH2CH 2OC2HB Ethylene glycol monoethyl Sure to lowest ppm] Sot: 23% UELw B alkalis & acids GCIFID;
ether acetate, feasible con- FtP: 124'F LEL: 1.7% III

111-15-9 Glycol monoethyl ether centration. IP:? [#1 450
KK18225000 acetateEses]

OSHA 'Not applicable Esters
100 ppm because of the
(540 mgtm$) NIOSH REL. Sp.Gr: 0.98

1172 2 1 ppm -5.49 mg/mi IskinN Class Conbustible Uquld

Ethyl acetate Acetic ester NIOSHIOSHA 10.000 Colorless liquid MW: 88.1 VP: 74 mm Nitrates strong Char
Acetic ether, 400 ppm ppm with an ether- BP: 171°F FRZ: -117'F oxidizers CS

CH3COOC2 H5 Ethyl aster o acetic acid, (1400 mg/m3) like, fruity odor. SoIl77IF 10# UEL 115% alkalis acids GC*F1)
Ethyl ethanoate FiP: 24'F LEL: 2.0% 11(2)

141-78-6 IP: 10.01 eV (5S49]
AI15425M0
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1173 26 1 ppm -3.66 mg/m3
Sp.Gr: 0.90
Class IS Flammable Uquid L



Personal protectIon
and anitaStion

Recommendations
for rspirator

selectlion - maximum
Health hazards

I
I

i

(Be. Table 2) concentration for use (MUC) Route Symptoms First aid Target organs
(Se Table 4) (See Table 5) (See Table 5) (S.* Table 5)

Clthing Repeat NIOSH/OSHA Inh Resp sy, skin, eye Ee Irr immed Skin, eyes, resp
W.ggles Any poss 30ppm SA/SCBAJCCRS Ing bit;bhry in: Water flush prompt sys

Wash Prompt contam 75 ppm: SA:CF/PAPRS Con Bredh Ressupport
Change: After work it reason 150 p CCRFStGMFSlSCBAF/SAF Swallow: Meical attention

rob contain 1000 ppm SAF:PD,PP immed
Remove: rompt non-imperv 5 SCBAF:PDPP/SAF:PDPPASCBA

contam tscape: GMFS/SCBAE
Provide: Eyewash

'i Clothing Repeat
Goggles Reason prob

*- Wash: Prompt wet
Change: N.R.
Remove: Prompt non-imperv

contain

NIOSH Inh In animals: pulm Irrit; EYe: Irr immed In animals:
V: SCBAF:PD.PPISAF:PDPP:ASCBA Abs hematologic efects; liver, Sk Water flush prompt lungs,eyes,
Escape: GMFOV/SCBAE Ing kidneys, lung damage, Breath: Reap support blood, kidneys,

Con Irrit eyes Swallow: M ical attention liver
immed
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Clothing: Repeat
Goggles: Reason prob
Wash: Prompt wet

_ Change: N.R.
Remove: Prompt non-imperv wet

V: SCBAF:PD,PP/SAF:PDPPASCBA Inh Irrit eyes, nose; vomit;
Escape: GMFOVJSCBAE Abs kidney damage; pars

Ing
Con

1 Eye Irr immed Reap sys, eyes.
S in: Water flush prompt l tract
Breath: Rasp upport
Swallow: Medical attention

immed

Clothing: Repeat NiOSH/OSHA Inh Irrit ayes, nose. hroat; Eye: In bnmed Eyes, skin, rsp
Goggles: Reason prob I000 ppm: CCRFOV/PAPROVr Ing narco; derm SKin: Water fush prompt sys
Wash: Prompt wet 10,000 ppm: GMFOV/SCBAFSAF/ Con Breath: Resp support
Change: N.R. SA:CF2 Swallow: Medical attention
Remove: Immed wet (amm) tiSCBAF:PDPPiSAF:Pt,PP:ASCBA immed

Ethype GMFOe/SCBAE

Ethyl acetate
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Chemical name, Synonyms. Ex sure IDLH Physical Chemical and physlcal Incompftibilitiee Measurement
structureformul;a trade names, limit description properte and method

CAS and RTECS Nos, and conversion (TWA reactivitlee (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos. otherwise) FI.P, IP'Sp.Gr, VP. FRZ
flmmasiilty UEL, LEL

Ethyl acrylate Ethyl acrylats (inhibited). NIOSH Ca Colorless liquid MW: 100.1 VP: 29 mm Oxidizers, peroxides. Char;
Ethyl ester of acrylic acid, Ca [2000 ppm] with an acrid BP: 211-F FRZ: -96'F polymerizers, strong CS2;

CH 2.CHCOOCHi Ethyl propenoate See Appendix A odor. Sol: 2% UEL: 14% alkalis, moisture. GC/FID;
FI.P: 48°F LEL: 1.4% chlorosulonic acid III

140-88-5 OSHA IP: [Note: Polymerizes [#1 450,
AT0700000 5 ppm readily unless Esters I)

(0 MgIM3) an inhibitor such as
ST 2 ppm hydroquinone is
(100 mg/tn) Sp.Gr: 0.92 added.)

1917 27 1 ppm - 4.16 mg/m3 skin) Class IB Flammable Uquid

Ethylamine Aminoethane, N1OSH/OSHA 4000 ppm Colorless gas or MW: 45.1 VP: >1 atm Strong acids; strong S gel
Ethylamine (anhydrous), 10 ppm water-while liquid BP: 62F FRZ: -114-F oxidizers; copper, H2S0-

CH3CHNH, Monoethylamine (18 mg/tm3) (below 621F) with Sol: Miscible UEL: 14.0% tin & zinc in GC/FID
an ammonia-like FtP: I F LEL: 3.5% presence of moisture; I1(3)

75-04-7 odor. IP: 8.86 eV cellulose nitrate [#S1441
KH2t 00000 (Note: Shipped as

a liquefied
compressed Sp.Gr: 0.69 gUquid)
gas.f F as

1036 68 1 ppM .I1.87 mg/m3 Class IA Flammable Liquid

Ethyl benzene Ethylbenzol. NIOSH/OSHA 2000 ppm Colorless liquid MW: 106.2 VP(79F): Strong oxidizers Char;
Phenylethane 100 ppm with an aromatic BP: 277-F 10 mm CS-

CHCH2CH, l435 mg/m3) odor. Sol: 0.01% FRZ: -139°F GCFID;
ST 125 ppm F.P: 55 F UEL: 67% III

100-41-4 (545 mg/M3) IP: 8.76 eY LEL: 1.0% [#1501.
DA0700000 Aromatic

H'ydro-

Sp Gr: 0.87 carbons)
1175 26 1 ppm 4.41 mg/mS Class I Flammable Uquid K
Ethyl bromide Bromoethane NIOSH 3500 ppm Colorless to MW: 109.0 VP(70°F): Chemically-active Char;

See Appendix D yellow liquid with BP: 101F 400 mm metals such as 2-Propanol;
CH3CH 2Br an ether-like Sol: 0.9% FRZ: -182'F sodium, potassium, OC/FID;

OSHA odor. Fi.P: <4-F UEL: 8.0% calcium, powdered liI
74-96-4 200 ppm INote: A sas above IP: 10.29 eV LEL: 6.8% aluminum, zinc & 151011]
KH6475000 (890 mg/m') l01FI magnesium

SiT 250 ppm
(111 0 mg/t 3

) S)Gr: .46

1891 58 1 ppm -4.53 mg/tn3 C s SFambeLiquid



RecommendatIons
P on n lprotecthn for espirator Health hazards

____ Pesoand ranitation selection - maimum
(See Table 3) concentration for use (MUC) Rout Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH Inh Irrit eyes rsp sys. Eye: Irr imed Reasp sys, eyes,
Goggles Reason prob V: SCBAF:PD.PP/SAF:PD,PP:ASCBA Abs skin; [carc] Skin: Water ush immeo skin
Wash Prompt wet Escape: GMFOVJSCBAE Ing Breath: Reasp support
Change: N.R. Con Swallow: Medical attention
Remove: Immed wet (amm) immed

Clothing:

Wash
Change:
Remove:

Provide:

Reason prob
Any poss
Immed contain
N.R.
Immed wet/immed
non-imperv contain
Eyewash, quick drench

NIOSHOSHA Inh Ilit eyes; bums skin; Eye
250 ppm: SA:CFt/PAPRSt Abs resp mnit; derm Skin
500 ppm: CCRFS/GMFStSCBAFSAF Ing Breath:
4000 ppm: SAF:PDPP Con Swallow:
§ SCBAF:PDPP/SAF:PD,PPASCBA

scape: GMFSISCBAE

In immed Rasp sys, eyes.
Water fush immed skin
Resp support
Medical attenion
immed
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Clothing Repeat NIOSHtOSHA Inh Infit eyes, muc memb; Eye: In immed Eyes, upper resp
Goggles: Reason prob 1000 ppm: PAPROV /SAISCBAI Ino head; dorm; narno, coma Skin: Water lush prompt sys, skin, CNS
Wash: Prompt contain CCROV Con Breath: Rsp support
Change: NR. 2000 ppm: GMFOVtSCBAF/SAF Swallow: Meical attention
Remove: Immed wet (lhmm) 3: SCBAF:PD,PP/SAF:PD,PPASCBA immed

Escape: GMFOVtSCBAE

Clothing: Repeat OSHA Inh Int eyes, resp Is, skin; Ee: In immed Skin, liver,
Goggles: Reason prob 2000gpm SAtSCBA Ing CNS depres; pum ande;a Skin: Soap flush prompt kidneys.roso
Wash Prompt wet 3500 ppm: SA:CFSCBAFtSAF Con liver, kidney dsease; Breath: Reasp support sys.CVS.CNS
Change: NR. : SCBAF:PD.PP/SAF:PD,PPASCBA card arrhy; card arrest Swallow: Medical attention
Remove Immed wet (flamm) Escape: GMFOV/SCBAE immed

Ethyl bromide



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilities Measurement
structuratformu5, trade names. l ms description properteas and method

CAt and RTECS No, and conversion (TWA roactivitlea (Sea Table 1)
and DOT D and factors unless noted MW 8P, .SOL

guide Not. otherwise) Fi IPS Or, VP FRZ
famm;abilty UEL, LEL

Ethyl butyl ketone Butyl ethyl ketone, NIOSH/OSHA 3000 ppm Colorless liquid MW: 114.2 VP: 4mm Oxidizers. Char;
3-Hrptanone 50 ppm with a powerful. BP: 298 FRZ: -38°F acetaldehyde. MethanoUl

CHCHCOCHIICHS (230 mg/m') truity odor. Sol 1% UEL: ? perchloric acid CS-
106-35-4 ~~~~~~~~~~~~~~~~~~~ ~~ ~ ~~~~~Fl P(oc) 15°F LEL ? G6lF bD106-35-4 IP: 9.02 eV III

MJ5250000 [e1301,
Ketones

So Gr 082
1 ppm 4.75 mg/mn Class 11 Combustibb Liquid

Ethyl chloride Chlornothane. NIOSH 20,000 Colorless gas or MW 64.6 VP: >1 atm Chemically-active Char(2);
Hydrochloric ether, See Appendix 0 ppm liquid low BP: 54F FRZ: -21tPF metals such as CS,,

CH3 CHCI tsonochloroethane. Handlbwith 54) with a Sol: 0.6% UEL: 15.4% sodium, potassium. CIFID
Muriatic ther caution in the pungent, ther- FiP: NA (Gas) LEL: 3.8% calcium, powdered Ill

75-00-3 workplace. ike odor. IP: 10.97 eV aluminum, zinc & [82519]
KH7525000 [Note: Shipped magnesium; oxidizers;

OSHA as a liquefied water or steam
1000 ppm compressed Sp.Gr: 0.92 (Liquid at 32F) [Note: Reacts with
(2600 mg/rn) gas.l Flammable Gas water to form

1037 27 1 ppm 2.68 mg/m' Class A Flammable Liquid hydrochloric add.]

Ethylene chlorohydrin 2-Chloroethanol. NIOSH/OSHA 10 ppm Colorless liquid MW: 80.5 VP: 5 mm Strong oxidizers, Charpet)
2-Chloroethyl alcohol, C 1 ppm with a faint. BP: 262°F FRZ: -90°F strong caustics. 2-Propanl

CHCICHOH Ethylene chlorhydrin (3mG/ni ether-like odor. Sol: Miscible UEL: 15.9% water or steam CS ;
[skinM FlP: 140°F LEL: 49% GClFiD;

107-07-3 IP: 10.90 eV III
KK0875000 [825131

Sp.Gr. 1.20i
1135 55 1 ppm-3.35 mg/m3 Class IllA Combustible Liquid L
Ethylenediamine 1,2-Dibminoothane; NIOSH/OSHA 2000 ppm Colorless viscous MW: 601 VP: 11 mm Strong acids & XAD-2;

1.2-Ethanedamine; 10 ppm liquid with an BP: 241°F FRZ: 47IF oxidizers, carbon DMF;
NHCHCH2NH, Ethylbnediamine (anhydrous) (25 m/m3) ammonia-like odor. Sol: Miscible UEL: 14.4% tetrachloride & other HPLCIUVD;

[Note: Asolid Fl.P: 93°F LEL: 4.2% chlorinated organic Ill
107-15-3 below47F.j IP: 8.60eV corounds, carbon 125401
KH8575000 [ lfdngicidee

[Note: Corrosive
to metals.)

S1 0 r: 0.91
1604 29 1 ppm -2.50 mg/ni' Cass IC Flammable LiquidL



i ~~~~~~~~~~~~~Recommendations
Peronal protecton for re pirator Health hazards

a *nd sanitatIon selection - maximum
(See Table 3) concentration for use (MUC) Routs Symptoms Firet aid Target organs

(See Table 4) (Se Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH/OSHA Inh Irrit eyes, muc membE 6: It mmed Eyes, skin, resp
!___ Gsggles: Reason prob 500 ppm: CCROV/SARSCBA Ing head. narco coma; derm Slkin: Water flush sys

Wash: Prompt contam 1000 ppm: PAPROV/CCRFOV Con Breath: Re support
Change: N.R. 1250 ppm: SACF Swallow Medical attention
Remove: Prompt non-imperv 2500 ppm: GMFOVISCBAFISAF immed

contain 3000 pm: SAF:PDPP
g:SCBAF:PO.PP/SAF:PDPPASCBA
Escape: GMFOVISCBAE

Clothing: Repeat OSHA Inh Inco, Inebriate; abdom Eye: In immed Liver, kidneys,ClGothing Repatoprob 10,00ppm: SA/SCBA Abs cramps; card arrhy.card Skin: Water lushprompt r spcsysUCWVrS
___ Goggles: Reason po D=pm A/C3'Bpop apSs V

_ Was N.R. 20,000 ppm: SA:CF SCBAF/SAF Ing arrest; liver, kidney Breath: Resp support
Change: N.R. i SCBAF PDPP/SAF:PO,PPASCBA Con damage Swallow: Medical attention
Remove: Immed wet flamm) Escape: GMFOV/SCBAE immed

Clothing: Any poss NIOSHtOSHA Inh Irlt muc memb; nau. Eva, Irr Immed Reasp Sys, liver.
Goggles: Any poss t0 m SCBA SA Abs vomit; vertl Inio, SKIn: Water lush Immed kdnes, CNS
Wash: Immd contam 5: AF:PPP/SAF:PDPPASCBA Ing numb; vis dist; head; Breath: Resp upport skin, CVS
Change: N.R. scape: GMFOV/SCBAE Con thirst; delirium; low BP; Swallow: Medical attention
Remove: Immed non-imperv contam collapse, shock, coma immed
Provide: Eyewash, quick drench

Clothing: Any poss NIOSHIOSHA Inh Nasal irrit; primary Irrit; Eye: Ir immed Reasp sys, liver.
Goggles Any poss 250 ppm SA:CF/PAPRS' Abs sons derm, Irrit rsp sys, Skin: Water lush mmed kidneys, skin
Wash Immed contami/daily 5C0 ppm CCRFSIGMFSISCBAF/SAF Ing asthma; liver, kidney Breath: Rep support
Change: After work if any poss 2000 ppm SAF:PD,PP Con damage Swallow: Medical attention

contam 5SCBAF PDPP/SAFPDnPPASBA Immed
Remove: Immed wetimmed Ecape GMFSISCBAE

non-imperv contain
Provide: Eyewash (>5%), quick

drench

Ethylenediamine
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Chemical name, Synonyms, Exposure IDLH Physical Chemical andphysical Incompatiblities Measurement
stucturstiormula, trade name, limnits description properties and method

CAS and RTECS No., and conversion (TWA reactivities (See Table 1)
and DOT ID and factora unless noted MW BP, SOL

guide Noa. othewlsa) Fl.l P 5p.Gr, VP FRZ
flammability UE LEL

Ethylene dibromide 1.2-Dibromoethane; NIOSH Ca Colorless liquid MW: 187.9 VP: 12mm Chemically-actve Char;
Ethylene bromide; Ca 1400 ppm) or solid (below BP: 268 F FRZ: 50 F metals such as Benzene/

BrCH2CHBr Glycol dibromide See Appendix A 50 F) with a Sol: 0.4% UEL: NA sodium, potassium, Methanol;
0.045 ppm sweet odor. FLP: NA LEL: NA calcium, hot aluminum GC/EC0)

10b-93-4 C 0.13 ppm 115-min] IP: 9.45 eV & magnesium; III
KH92750o OSHA ACGIH liquid ammonia; [#1008

20 ppm A2 strong oxidizers
C 30 ppm [skin]

1606 5 [78pea50k SpGr 217
16CS SS 15- max peak1 ppm - 7.81 mg/m' Noncombustible Liquid

Ethylene dichloride 1.2-Dichloroethane; NIOSH Ca Colorless liquid MW: 99.0 VP: 64 mm Strong oxidizers h Char;
Ethylene chloride; Ca 11000 ppml with a pleasant BP: 182;F FRZ: -32 F causcs; chemcally- CS2

CICHCH2 CI Glycol dichoride See Appendix A chlorotorm-like Sol: 0.9% UEL: 16% active metals such as GCFID;
1 ppm odor. FI.P: 56F LEL: 6.2% aluminum or I1

107-08-2 (4 mg/m4) [Note: Decomposes IP: 11.05 eV magesium powder. #1003,
K10525000 ST 2 ppm slowly, becomes sodium & potassium; Ha'ot

110t (8 mgrmi) acidic & darkens liouid ammonia natd
*10 OS A in color.] Note Decomposes to Hydro-

1pm (4 mom'3 Sp Gr: 1.24 vinyl chlorioe & carbons]
1184 26 1 ppm _4.11 mgfms ST 2 ppm mgm 3

) Clas I Flammable Liquid HC above 111 2F]

Ethylene glycol EGDN; NIOSH/OSHA 500 mgfm' Colorless to MW 152.1 VP: 0.05mm Acids, alkalis Tenax GC;
dinitrats 12-Ethanedol dinitrate ST 0.1 mgfm3 yellow oily BP 387F FRZ -8 Ethanol

Ethylene dinitrate; [akin] odorless liquid. Sol: Insoluble UEL: ? GCiECD:
O2NOCHI2CH2 0N0t Ethylene nitrate; [Not: OSHA [Note: An expo- FI.P: 419F LEL ? III

Glycol dinitrdet; stayed the sive inedient IP ? [92507
628-96-6 Nitroglycol start-uo date of (60-80%) in
KW5b0000 the PEL on dynamite along

12tU8S for the with nitroglycenne
explosive industry (40-20%)) Sp. Gr: 1.49

1 ppm -6.12 mg/nh unil 211/90.1 Explosive Liquid L
Ethyleneimine Aminothyline, NIOSH Ca Colorless liquid MW: 431 VP: 160 mm Polymerizes Bub;

Azirane, Ca [100 ppml with an ammonia- SP: 133WF FRZ: -97F explosively in CHOCI
CH,N Azirdine, See Appendix A like odor. Sol: Miscible UEL: 46% prsence of aids HPLdAJVD;

Dimethylensimine, FlP: 12WF LEL: 3.6% [Note: Explosive ls)
151-58-4 Dimethylenimine, OSHA[1910.1012] IP: 9.20eV silver derivatives IP&CAM L
KX5075000 Ethylenimine, See Appendix B may be formed with #3001

Ethylimine silver alloys (e.g.,
silver solder).)

1185 30 (inhibited) ' ppm - 1.79 mg/mn Clss lB Flammable Liquid L



Recommendations
___ Personal protection for respirator Heanh_ _ _ _ _ _ _ _

and asnitation selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoma First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH Inh Irrit resp sys, eyes; dorm Eye Irr immed Rasp sys. liver.
Goggles: Reason prob V: SCBAF:PD,PPISAF:PDPP:ASCBA Abs with vesic; carc] Skin: Soap wash immed kidneys, skin,
Wash: Immed contam Escape: GMFOV/SCBAE Ing Breath: Rspsupport eyes
Change: N.R. Con Swallow: Medical attention
Remove: Immed non-imperv conain immed
Provide: Quick drench

Clothing: Repeat NIOSH Inh CNS depres, nau, vomit Eye: Irr immed Kidneys, iver,
Go las Reason prob Y: SCBAF:PD.PP/SAF:PD.PPASCBA Ing dorm; Irrit eyes corneal Skin: Soap wash prompt eyes, kin, CNS
Wasn Promptcontam Escape: MFOV/SCBAE Abs opacty card Breath: Reasp support
Change: N.R. Con Swallow: Medical attention
Remove: Immed wet (tlamm) immed

Clothing: Any poss NIOSH/OSHA Inh Throb head: dizz; nau, Eye: If immed CVS, blood, skin
Goggles: Reason prob 1 mgm 3: SAI/SCBA Abs vomit, abdo pain; Sin: Soap wash immed
Wash: Iimmedcomam 2.5 lm/in": SACF Ing hypotension fush; palp; Breath: Rs psupport
Change: Alter work I any poss 5 mg/i 3: SCBAF/SAFSAT:CF Con methemoslobinemia- Swallow: Medicalattention

contsrn 200 mtm3: SAF:PD,PP delirium. depres CNS: immed
Remove: Immed wet (flamm) SCBAF PD,PPtSAFPD angia skin it
Provide: Quick drench Escape: GMFOVHiEtSCBAE n animals: anemia; mild

liver, kidney damage

Clothing: Any poss NIOSH Inh Nau. vomit: head, dizz; Eye: Irr ined (5 min) Eyes, lungs,
Goggles: Any poss V: SCBAF:PD,PPtSAF:PD.PP:ASCBA Abs pulm edema; liver, kidney Skin: Soap wash Immed skin, liver,
Wash: Immed contamidaily Escape: GMFOVtSCBAE Con damage; eye bums; skin Breath: Rasp support kidneys
Change: After work it any poss Ing sons lrit nose, throat; Swallow: Medical attention

contan (card immed
Remove: Immed contain
Provide: Eyewash, quick drench

Ethyleneimine

111



Chemical name, Synonyms Exposue IDLH Physical Chemical and physical Incompatiblltts Measurement
structurelformuis, trade names, I mt description properts and method

CAS and RTECS Nos., and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP SOL

guide No. otherwise) Fl P IP.Gr, VP FRZ
flammability UEL, LEL

Ethylene oxide Dimethylene oxide; NIOSH Ca Colorless gas or MW: 44.1 VP, >1 atm Strong acids. Char(pet);
1.2-Epoxy ethane; Ca [800 ppm] liquid (below BP: 51°F FRZ: -171 F alkalis&oxidizers: DMF;

C2HO Oxirane See Appendix A 51PF) with an Sol: Miscible UEL: 100% chlorides of iron, GC/ECD;
<0.1 ppm ether-like odor. Fl P(oc): LEL: 3.0% aluminum & tin: III

75-21-8 0. 18 mgrm3) -20°F oxides of iron & 11 614]
KX2450000 C 5 ppm IP: 10.56 eV aluminum

19gjomltO1-rintdsv]
OSH-A[1910.1047) CGIH

1 ppm A2 Sp Gr: 0.82 (Liquid at 50°F)
1040 69 1 ppm . 1.83 mgn 3

S ppm (1 5-min Excursion] Clase IA Flammable Liquid

Ethyl ether Diethyt ether, NIOSH 19.000 Colorless liquid MW: 74.1 VP: 440mm Strong oxidizers Char;
Ethyl oxide, See Appendix O pm with a pungent, BP: 94°F FRZ: -177F (Note: Tends to form Ethyl

C2H5OC2H5 Ether, [LEL] sweetish odor. Sol: 8% UEL: 36.0% explosive peroxides acetate;
Diethyl oxide. OSHA [Note: Agas above FI.P: -49F LEL: 1.9% under influence of GC/FiD;

60-29-7 Solvent ether 400 ppm 84°F.] IP: 9.53 eV air & light. III
K15775000 1200 m'm 3)[ 1e1610]

sT 500 ppm
1500 mg/IM) Gr: 0.71

1155 26 lppm-3.08mgtm Classt 'Flammable Liquid

Ethyl format. Ethyl ester of formic acid, NIOSHIOSHA 8000 ppm Colorless liquid MW: 74.1 VP: 200 mm Nitrates; stron Char;
Ethyl methanoate 100 ppm with a fruity BP: 130IF FRZ: -113°F oxidizers. alkals CS7;

CHsCH 2OCHO (300 mg/ml) odor. Sol(64F): 9% UEL: 16.0% acids GC7FID;
FlP: -4°F LEL: 2.8% [Note: Decomposes 11(2)

109-94-4 IP: 10.61 eV slowly In water to [OS36]
108400000 form ethyl alcohol &

formic acid.)

1190 26 1 ppm - 3.08 mg/n3 Ciass IS Flammable Liquid

Ethyl mercaptan Ethanethiol. NIOSH 2500 ppm Colorless liquid MW: 62.1 VP: 442 mm Strong oxidizers None
Ethyl sulfhydrate, C 0.5 ppm with a strong BP: 95°F FRZ: -228 F [Note: Reacts available

CHCH2SH Mercaptoethane (1.3 mghn3) skunk-like odor. Sol: 0.7% UEL: 18.0% violently with
115-min) [Note: A gas above Fi.P: -55°F LEL: 2.8% calcium hypochlorite.]

75-08-1 95°F] IP: 9.29 eV
K19625000 OSHA

0.5 ppm
(1 mgatm3) Sp.Gr: 0.84

2363 27 1 ppm - 2.58 mg/im Clas ' Flammable Liquid

L

L
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Personal protectIon
Seed anitation

(S Tabe 3)

Recommendations
for respirator

selection - maxnum
concentration for use (MUC)

(Ses Table 4)
Route Symptoms

(S" Table )

Health hazards

FIrst old Target organs
(See Table 6) (S" Table 5)

Clothing: Any pass NIOSH Inh Irrit eys, nose, throat; Ee In Immed Eyes, blood, reasp
Goggles: Reason prob 5 ppm: GMFStSCBAF1SAF Ing pecular taste; head; nau. Skin: Water lush Immed sys, liver CNS.
Wash: Immed contain * SCBAF:PD.PPrSAF:PDPP ASCBA Con vomit, dlarr; dysp, cyan, Breath: Reap support kidneys
Change: N.R. Escape: GMFStr1SCBAE pulm edema; drow, weak, Swallow: Medical attention
Remove: Immed wet (flamm) Incm; EKG abnormalities; inmed
Provide: Eyewash burns eyes, skin; rostbite;

Inanmmals: convuls; liver,
kidney damage

Clothing: Repeat OSHA Inh Dizz; draw; head, Eye: In mmed CNS. skin, rasp
Goggles: Reason prob 1000 ppm: CCROVrPAPROV Ing excited, narco; nau, Skin: Water wash prompt sys, eyes
Wash: N.R. 4000 ppm: SArSCBA Con vomit; lrit eyes, upper Breath: Rep support
Change: N.R. 10,000 ppm: SACF reasp sys, skin Swallow: Medical attention
Remove: Immed wet (amm) t9.000 ppm: GMFOVrSCBAFISAF immed

* SCBAF:PDPPISAF:PD,PPASCBA
Esape: GMFOVISCBAE

Cothing Repeat NIOSIOSHA Inh Irnit eyes, upper reasp sys; Eye: I Inmmed Eyes, resp sys
Gogoles Reasonprob 1000 ppm: CCRFOV/PAPROV 5 Ing narco Skin: Water lush immed
Wash: Prompt wet 2500 ppm: SA.CW Con Breath: Rep support
Change: N.R. 5000 ppm: GMFOVSCBAFrSAF Swallow: Medical attention
Remove: Any wet Immed (lamm) 8000 ppn: SAF:PD.PP Immed

9: SCBAF:PD,PPrSAF:PD,PP:ASCBA
tscape GMFOVSCBAE

Clothing: Repeat NIOSHIOSHA Inh Head, nau. Irrit muc memb; Eye: Ifn immed Reasp sys;
Goggles Reason prob 5 ppm: SASCBAICCROV Ing hi animals: Inco; weak; Skin: Soap wash immed In animals:
Wash: Prompt contam 12.5 pm SA:CFIPAPROV Con pulm mu; Iher, kidney Breath: Resp support liver, kidneys
Change: N.R. 26 ppm: SCBAF/SAFIGMFOV/PAPRTOV/ damage; cyan Swallow: Medical attention
Remove: Immed wet (flain) CCRFOV/SATCF immed

500 ppm: SA:PDPP
1000 ppm: SAF: D,PP
I SCBAF:PD,PPrSAF PD,PPASCBA

scape: GMFOVISCBAE

Ethyl mercaptan
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Chlce nme, Synonyme, Extosure IDLH Physical Chemical and hysichl Incompatiblltie Measurement
Cheical nErs ynnmil description propert and method

CAS and RTECS No., and conversion (TWA roactivllee (See Table 1)
and DOT iD and factors unless noted MW BP, SOL

guide Nos. otherwise) FI .IP Sp.Gr, VP, FRZ
flenmmaLl ty UEL, LEL

N-Ethylmorpholine 4-Ethylmorpholine NIOSH/OSHA 2000 ppm Colorless liquid MW: 115.2 VP: 8mm Strong acids, Si d
5 ppm with an ammonia, BP: 281F FRZ: -81 F strong oxidizers Ii

C4HONCH2 CH, (23ng/ni) like odor. Sol: Miscible UEL: ? bIF1;
100-74-3 kin] FI.Ploc): 90'F LEL:? 11(3)
QE4025000 ' [tS146]

1 ppm - 4.79 mg/ms S ,iGr:0 i Liquid

Ethy silicate Ethyl orthosilicab.. NIOSH/OSHA 1000ppm Colorlessliquid MW: 208.3 VP: 1 mm Strong oxidizers, XAD-2;
Ethyl silicate condensed), 10 ppm with a sharp. BP: 336,F FRZ: -117IF waterC-

(C2 H,)4SiO4 Ethst siiicab dTetraethoy (8s5imgra) alcohol-like odor. Sol: Reacts UEL: ? (Note: Reacts with (36CFD;
T traFthyl silica FI.P: 99 F LEL:? water to form a 11(3)

VV9450000 IP: 9.77 eV silicone adhesive C#S2641VV9450000 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(a milk-whits,
mass).]

1292 29 1 ppm 8.6f mg/m CSass iC Flammabe Liquid

Ferbam tris(Dimethyldithio- NIOSH/OSHA N.E. Dark brown to MW: 416.5 VP: Low Strong oxidizers None
carbamate)iron. 10 mg/m black, odorless BP: Decomposes MLT: >356F available

((CH 5)2NCS2)3Fe Ferric dimethyl dithio- solid. Sot: 0.01% (Decomposes)avibl
1448441 carbamatb [fungicide] FI.P:? UEL: ?
N0484-80- I P: 7.72 eV LEL:?

Combustible Solid

Ferrovanadium dust None NIOSHIOSHA N.E. Dark, odorless MW 108.8 VP: 0 mm Strong oxidizers Filter;

L

L
FeV

12604-58-9
LK2900000

ST 3 g/ni
particulate BP: ? (approx) Acid;
dispersed In air. Sol: Insoluble MLT: 2698 AA
[Note: Ferro- FI.P: NA to 2768F OSHA

vanadium metal IP: NA UEL: NA [#10121,
is an alloy usu- LEL: NA #ID125G]
ally containing
50410% vana-
dium.1 Noncombustible Solid, but dust may be

an explosion hazard.
.



Recommendations
Personal protection for respirator Health azards

and sanitation Selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (Soo Table S) (Soo Table 6) (See Table 5)

Ctothing: Repeat NIOSH/OSHA Inh Eye nose,throatit; Eye: Irr mmed Resp sys. eyes,
Goggles: Any poss 50 ppm: SA/SCBA/CCROV- Abs viadist; severe eye Irrit Shin Wateritushprompt skin
Wash Prompt contam I2f ppm: SA:CFl1PAPROV Ing trom splashes Breath: R psupport
Change: N.R. 250 ppm: SCBAF/SAFICCRFOV/ Con Swallow: M dical atention
Remove: Immed wet (flamm) GMFOV/PAPRTOV ISATCF immed
Provide: Eyewash (15%), quick 2000 ppm: SAF:PDPP

drench 4 SCBAF:PD,PPISAF:PDPPASCBA
Escape: GMFOV/SCBAE

i Clothing: Repeat
i Goggles: Reason prob
-___ Wash: Prompt wet

Change: NR.
Remove: Immed wet (lamm)

NIOSH/OSHA
100 ppm: SA/SCBA
250 ppm: SA:CF
500 ppm: SCOAFlSAF
1000 ppm: SAF:PD,PP

5SCBAF:PD,PP/SAF:PD,PPASCBA
tscape: GMFOVISCBAE

Inh Irrit eyes,nose; Eve Irr Imied Resp sys, liver,
Ins In animals: lac; dyp, Skin: Soap wash prompt kidneys, blood,
Con pulm edema; tremor, narco; Breath: Reap support skin

liver, kidney damage; Swallow: Medical attention
anemia immed
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Cothing:
Gogoles:Wash

_ Change:

Remove:

Repeat
Reason prob
Prompt contam
After work if reason
rob contarn

Prompt non-imper
contam

NIOSHWOSHA Inh Irrit eyes, resp tract; Eye: Irr immed Rep sys, skin,
50 mg/m3: D Ing derm; GI dist Skn Soap wash prompt Gl tract
100 mg/mn: DXSQ SA/SCBA'lHiE Con Breath: Resp support
250 mg/': PAPRD/SACF Swallow: Medical attention
500 mgm 3: HiEF/SCBAF/SAF/ immed

PAPRTHiEfSAT.CF'
5000 mo/m3: SAF:PD,PP
g:SCBAF:PDOPP/SAF:PD,PPASCBA

Esape: HiEF/SCBAE

Clothing: NR. NIOSIWOSHA Inh Irrit eyes, resp sys; Eye: I inmmed Resp sys, eyes
Goggles N.R. 5 mg/'i: DM' Con in animals: bron, pneuitis Breath: Resp support
Wash NHR. 10 mg/m': D XSQ ISA/ISCBA
Change N R 25 mg/i 3

: PAPRDM /SA:CF'
Remove N.R. 50 mg/ma: HiEF/SCBAF/SAF/

PAPRTHiE /SAT:CF
500 m/m': SAF:PD,PP
4 SCBAF:PD.PP/SAF:PD,PPASCBA

scape: HiEF/SCBAE

Ferrovanadium dust



Chemical nama, Synonyms. Exosure IDLH Physlcal Chemical and physical Incompatibllties leasurament
structurefformuts, trade names, dmn description propertes and method

CAS and RTECS Nos., and conversion (TWA reathvItlas (Se Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide to. otherwls) Fl P. IP, Sp r VP, FZ
flammability UEL, LEL

Fluorides (as F) 1: Sodium fluoride. NIOSH/OSHA 500 mgrm 1: Odorless white MW: 42.0/209.9 VP: 0/0mm Strong oxidizers Nono
Floridine 2.5 mg/m3 powder or colorless BP: 30991F/ (approx) available

1: NaF 2: Cryolite, crystals. [Note: Decomposes MLT: 1819/
2: NaAF Cryocide, Pesticide rade is Sol: 4/0.04% 18320F
1: 7681-49-41 Cryodust. often dyed blue. Fl. P: NA/NA UEL: NA/NA

WB0350000 Sodium aluminum fluoride. 2: Colorless to dark IP: NAINA LEL: NA/NA
2:15096-52-3 Sodium hexafluoroaluminate odorless solid.

WA9625000 Synonyms of other compounds [Note: Loses color
vary depending upon the on heating Sp.Gr: 2.78/2.90

1690 54 (NaF) specific compound. [pesticide] Noncombustible Solids

Fluorine Fluonne-19 NIOSH/OSHA 25 ppm Pale yellow to MW: 38.0 VP: ,1 atm Water, nitric acid, None
0.1 ppm greenish gas with BP: -307'F FRZ: -363 F oxidizers. organic available

F2 (0.2 mgrm3) a pungent. Sol: Reacts UEL: NA compounds
iffitating odor. FI.P:. NA LEL: NA [Nte as v ity with all

7782-41-4 IP 15.70eV combustible matna., except
LM6475000 the metal containers in which

it is shipped. Reacts with H20
9192 25 (cryogenic to form hydroluoaric acid]

I id)
10452(cmrse) 1pm-15m/m Nonflammable Gas, but an extremely strong oxidizer.
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Fluorotrichloromethane

CCI,F

75-69-4
PB6125000

Freon 11,
Monofluorotrichloromethane.
Trichloroluoromethane,
Trichloromonofluoromethane,
Refrigerant 11

NIOSH/OSHA 10.000 Colorless to MW: 137.4 VP: 690 mm
C 1000 ppm ppm water-white, BP: 75F FRZ: 168°F
(5600 mg/rm3) nearly odorless SolW77F): UEL: NA

liquior gas 0.1% LEL NA
(above 75F1. FIP: NA

IP: 11.77 eV

Chemically-active
metals such as
sodium, potassium,
calcium, powdered
aluminum, zinc,
magnesium & lithium
shavings; granular
barium

Char; 
CSN;
GC7FID: |
Ill 
[81 006,

Trichloro-
luoro-
methan.l

Sp.Gr: 1.47 (Uquid at 75 F)
1078 12 (gas) i ppm -5.71 mg/mS Noncombustible Liquid

Formaldehyde 1) Gaseous form: Methanal. NIOSH Ca Nearly colorless MW: 30.0 VP: >1 atm/ Strong oxidizers, Filter/lmp(2);
Methyl aldehyde. Ca 30 ppm] gas with a pungent. BP: -6/207 to 1 mm alkalis & acids: none;

HCHO Methylene oxide See Appendix A suffocating odor. 214 F FRZ: -134 FI? phenols; urea Via
2) Aqueous solution: 0.01 6 ppm (Note: Often used Sol: Miscible UEL: 73%/? [Note: Pure III

50-00-0 Formalin (30 to 50% C 01 ppm in an aqueous Fl P: NA(Gas)/ LEL: 7.0%? formaldehyde has a [35001
LP8925000 formaldehyde by weight, 15-mi solution.] 140185F tendency t Note Also

which usually contains osHA(1910.10481 ACGIH IP: 10.88 eV? polymenze.1 XAD-2;
6 to 12% methanol) 1 pm A2 Sp.Gr(77F): t08-1I10 (Formalin) Toluene;

1198 29 (formalin) ST2pp. Flammable Gas GC/FID;
2209 29 formalin Class 1118 Combustible Liquid (Formalin) 025411

.I

L
L



Recommendations Hat aad
Personal protection for respirator Haltb ___zards

and sanitation selection - maximum
ISee Table 3) concentratlon for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing Repeal NIOSH/OSHA
I__ Goggles: Any poss 12.5 mglM 3

: DM
Wash: Prompt contam 25 mg/m3: DMXSOQ/SA /SCBA
Change After work If any poss 62.5 mgtn

3
: PAPROMt/SA:CF

contain 125 mg/m3: SCBAF/SAF/HiEFt
Remove: Promptly non-imperv 500 mg/m3: SAF:PD,PP

contam s'SCBAF:PD,PP/SAF:PDPPASCBA
Ecape: HEFt/SCBAE

tNote: May need acid gas sorbent

Inh Init eyes, reap sys;
Ing nau, abdom pain, diar;
Con excess salv, thirst, sweat;

stiff ne dorm;
Cal acation o1
ligaments of ribs, pelvis

In Immed Eves, rear*ys.
Skn: Soap wash prompt CN S keeton,
Breath: Fresh sir. art reap kidneys, skin
Swallow: Medical attention

immed

I

i

Clothing: Any poss NIOSH/OSHA Inh Irrit eyes, nose, reap Eye: In immed Reasp sys. eyes,
Goggles: Any poss I ppm: SAVSCBA Con tract lr spasm, brn Skin: Water flush Immed skin;
Wash: Immed contam 2.5 ppm: SA:CF :ain: pulm edema; eyes, Breath: Reasp support in animals:
Change: N.R. 5 ppm: SCBAF/SAF sn burns; liver, Wdneys
Remove: Immed non-imperv contain 25 ppm: SAF:PD,PP In animals: liver, kidney
Provide: Eyewash, quick drench BSCAF:PD.PP5SAF:PDPPASCBA damage

Esap: GMFS'/SCBAE 117

Clothing: Repeat
Gogges Any poss

j Wash: N. .
Change: N.R.
Remove: Prompt non-imperv wet
Provide: Eyewash, quick drench

NlOSHrOSHA
10,000 ppm: SA/SCBA
5 SCBAF:PDPP/SAF:PDPPASCBA

sape: GMFOV/SCBAE

Inh Inco, tremors; dorm;
Ing frostbite; card arrhy.
Con card arrest

Rse In immed CVS, skin
Sin: Water flush Immed
Breath: RAsp support
Swallow: Meical attention

Immed

Clothing:

Gogges:
| Change:

Remove:
Provide:

Reason prob
Any poss
Immed contain
N.R.
Immed non-imperv contan
Eyewash, quick drench

NIOSH Inh Irrit eyes, nose, throat; Eye In immed Reasp sys, eyes,
V: SCBAF:PDPP/SAF:PDPP:ASCBA Ing lac, burns nose, couoh Skin: Waer fush prompt skin
Escape: GMFS/SCBAE Con bran sasm, pulm irrit; Breath: Reap support

dorm;, carci Swallow: Medical attention
Immed

Formaldehyde



Chemical name. Synonyms. Exsr DH Pyia hmcladphyia noptblte esrm
struch~tormuls, traos ames, Fr. descriptionpro atis and method

CAS and RTECS No., d lTWA tLH Pesicl ;eil ndh ca Inacptltea (Se Tabe 1)
and DOT 10 nd factorsunless noted MW BP, SOL

guide No. otherwise) Fl F, IPSp.Gr, VP FRZ
flammaI3611ty UE;L, LEL

Formic acid Formic acid. 85-95% in NIOSH/OSHA 30 ppm Colorless liquid MW: 46.0 VP: 35 mm Strong oxidizers, Filter/
aqueous solution; 5 ppm with a pungent. BP: 2241F FRZ: 201F strong caustics Chm.

HCOOH Hydrogencarboxylic acid; ornm) penetrating odor. (90% son) (90% oln) concentrated 103 (2);
ethanoic acid [Note: Often used Sol: Miscible UEL: 57% sulfuric acid Water;

64-18-6 in an aqueous FI.P(oc: 90% sLL1 ) [Note: Corrosive to IC;
104900000 solution. The 90% 122F LEL: 18% metals.J Il(S)

solution freezes (90% coln) (90% sdn) [4S1 73]
at 20F.) IP: 1.05 eV

Sp.Gs: 1.22 (90% coin)
1779 60 1 ppm . 1.91 mg/M3

Class IA Combustible Liquid

Furfural Fural. NIOSH ~ 250 ppm Colorless to amber MW: 96.1 VP(66'F): Stron acids. XAD-2';
2-Fururaldehyde, See Appendix D liquid with an BP: 323-F 1 m..1 oxiiErs, strong Toluene;

CHOCHO 2-Furancarboxaldehyde. almond-like odor. Sol: 8% FRZ: -34F alkalis GCiFID;.
Furluraldehyde OSHA [Note: Darkens in FIP: 1401F UEL: 19.3% III

98-01- 2 ppm light and air.] IP: 9.21 eV LEL: 2.1% [#2529)
LT7000000 (8 mg/rnl)

[skin]

1199 29 1 ppm 3.99 mg/M 3
Clas IIU Combustibb Liquid

Furfuryl alcohol 2-Furylmethano. NlOSH/OSHA 250 ppm Amber liquid with MW: 96.1 VP(89-F): Strong oxidizers a Porapak-Q;
2-Hydroxymethylturan 10 ppm a taint, burning 8P: 338 1 mm acids Acetone;

CHOCH2OH (40ms 3 ) odor. Sol: Miscible FRZ: 6 F [Note: Contact with GC/FID;
M~Spprn Ft.P: 1491F UEL: 16.3% organic acids may Ill

98-00-0 (60 mg/WI IP: ? LEL: 1.8% ead to polymerize- [025051
LU9100000 [skinj tion.)

2874 55 1 ppm - 4.08 mg/m3
diss A Combustible Liquid L

Glycidol 2.3-Epoxy-t-propano; NIOSH/OSHA 500 ppm Colorless liquid. MW: 74.1 VP(77-F): Strong oxidizers. Char;
Epoxypropyl alcohol; 25 ppm BP: 3201F 0.9 mm nitrates THF;

C3HO2 Hydroxymethyl ethylene (75 mgr 3) (Decomposes) FRZ: -491F nC/FID;
oxide: Sol: Miscible UEL: ? IIIL

556-52-5 2-Hydroxymethyl oxiran; FlP: 12cF LEL:? (#1 6081
UB4375000 3-Hydroxypropylene oxide IP: ?

i ppm .3.08 mg/m C I Liquid L
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Recommendations Health azards
P rsonal protrectbn lor respirator _ _ _ __ _ _ _hazards

and sanitation selection - maxknum
(S.. Table 3) concentration for use (UC) Route Symptoms First aId Target organs

(See Table 4) (See Table 5) (See Table U) (See Table 5)

Clothing: Any poss NIOSH/OSHA Inh Eye rrit, lac: nasal Ee: rr Immed Rasp sys, skin.
Goggles: Any poss 30 m: SA/SCSA Ing discharge; throat it, Skin: Water flush immed kidneys, liver,
Wash: Immd contain 6SCBAF:PDPP/SAF:PDPP:ASCBA Con cough dysp; nau; skin Breath: RS support eyes
Change: N.R. Escape: GMFOVHiESCBAE bums dorm Swallow: Mdical attention
Remove: Immed non-Imperv contan Immed
Provide: Eyewash, quick drench

I Clothing: Repeat
___ Goggles: Reason prob

_ Wash Prompt contam
Change: N.R.
Remove: Prompt non-imperv

contan

OSHA Inh Irrit eyes, upper rsp Eya: Ir immed Eyes, rasp sys
20 ppm: CCROV'/SAVSCBA Abs sys: head; derm Sk Waterflush prompt akin

ppm: SA:CF/PAPROV Ing Breath: Rap support
1O ppm: CCRFOVtGMFOVISCBAF/ Con Swallow: Medical attention

SAF/PAPRTOVI/SATCF immed
250 :m SAF:PD,PP
6 SCBA:FbPDPP/SAFPD.PP:ASCBA
Escape GMFOvrSCBAE
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Clothing Reason prob NIOSH/OSHA Inh Dizz; nau, dlarr; diuresis; Eye: Irr immed Res eys
I Goggles Reason prob 100 ppm: PAPROV/SCBAISAICCROV Abs rasp, body temperature. Skin: Water flush Immed
; Wash. Immed contam 250 ppm: PAPRTOVI/SACF/CCRFOV/ Ing depres; vomit; Breath: lies pupport

Change. NR. GMFOV/SCBAFSAF Con In animals: eye Inrit, drow Swallow: Medical attention
Remove Immed non-imperv contam g SCBAF:PDPP/SAF:PD.PPASCBA immed
Provide Ouick drench Escape: GMFOV/SCBAE

Clothing
Goggles

Change:
I _ Remove

Repeat
Reason prob
Prompt contam
N.R.
Prompt non-imperv
contam

NIOSHIOSHA Inh Irri eyes, nose, throat. Eye: h Immed Eyes, skin, reasp
250 ppm: SA /SCBA Ing skin; narco Sin: Water wash prompt sys, CNS

0 ppm: SA:CFISCBAF/SAF Con Breath: Respupport
6: SCBAF:PDPP/SAF:PDPP ASCBA Swallow: Medical attention
Escape: GMFOVISCBAE immed

Glycidol



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical incompatibilities Measurement
structurs/formula, trade names, limits deschiption properthso and method

CAB and RTECS Noe., and conversion (TWA reactivities (Sea Table t)
and DOT ID and tactoys unless noted MW SP, SO.

guide Ne. otherwrise) Fl P. IPSp.Gr, VP FRZ
fllammablilty UEL, LEL

Graphite (natural) Black lead. NIOSHIOSHA N.E. Steel gray to MW: 12.0 VP: 0 mm Very strong oxidIzers Filter;
Mineral carbon. 2.5 mg/M black, gresy BP:? (aprox) such as fluorine, none;

C Plumbago, (resp) feeling, odorless Sol: Insoluble MLT:? chlorine trifuorids Grav;
Silver graphite, solid. FI.P: ? UEL ? & potassium peroxide Ill

7782-42-5 Stove lack IP: NA LEL:? N#0500n
MD9659600 Nuisance

Dust
(total)]

Sp.Gr: 2.0-2.25
Cornbustible Solid

Hafnium and compounds Metal: Caltium, NIOSH/OSHA Unknown Metal: Highly MW: 178.5 VP: 0 mm Strong oxidizers, Filter;
(as Hf) Elemental hafnium 0.5 mg/m' lustrous, ductile, BP: 8316F (approx) chlorine Acid;

Synonyms of other corn- grayish solid. Sot: Insoluble MLT- 4041F PES;
Hf pounds vary depending FIP: NA UEL: NA 11(5)
7440-58-6 (Metal) upon the specific com- IP: NA LEL- NA [#S194]
MG4600000 (Metal pound.

120 (Metal powder dry) Metal: Explosive in powder form (either dry or with <25%
13 32 water. Finely divided powder can be ignited by static

(Metal powder, wet) electricity or EVEN SPONTANEOUSLY.

Heptachlor 14,5.6,7.8.8-Heptachoro- NIOSH Ca White to light tan MW: 373 4 VP(77'F): Iron, rust Chrorn-1
3a,4J,77a-tetrahydro-4.7- Ca 1700 crystals with a BP: 293F 0.0003 mm Toluene;

C101H5CI methanoindene See Appendix A mg/M camphor-like odor. (Decomposes) MT 20rF GC/ECD
0.5 mg/m3 (insecticide] Sol: Insoluble UEL: NA 11(5)

76-44-8 [skin] FIR: NA LEL: NA [#S2871
PCO700000 IP ?

02;

OSHA
0.5 mg/m' Sp.Gr: 1.66
[skin) Noncombustible Solid, but may be dissolved in

2761 55 flammable liquids. L
n-Heptan*

CH5(CH215CH3

142-82-5
M17700000

Heptane,
normal-Heptane

NIOSH
85 ppm
(350 mg/m3)
C 440 ppm
(1800 mgm 3)
1 5-min]

5000 ppm Colorless liquid MW: 100.2 VP(72F): Strong oxidizers Char;
with agasoline- BP: 209 F 40mm CS-

$S1 60F): F RZ: -131PF GC7FD
like FtP:~~.05 UEL: 6.7% IIIl dP 25 F LEL 1.05% 11 500; L

IP: 9.90eV Hydr-
carbons]

OSHA
400 ppm (1600 mg/rn)
ST 500 ppm (2000 mg/m3)

Sp Gr: 0 68
Class B Flammable Lquid1206 27 1 ppm 4.l17 mg/m'



L. Personal protctonSand an on
(See Tbl 3)

Recommendations
for rspirator

selectIon - maximum
concentrution for use (MUC)

(See Table 4)
Rout. Symptoms

(See Table 5)

Health hazards

First old
(Se Tble 6

Target organs
(See Table 5)

Clothing: NR. NIOSH/OSHA Inh Cough, dysp, black Eye: In Immed Resp sys, CVS
Gognles: N.R. 12.5 mg/m' D Con sputum, pulm unc Brath: Fresh air
Wah N.R. 25 Mghn3: DXSQ/SA/SCBA impairment. lung ib
Change: N.R. 62.5 mg/m: PAPRDISA:CF
Remove: NR. 125 mg/m 3: HIEF/PAPRTHiE/SCBAF/

SAFISATCF
1250 mngm: SAF:PD,PP

SCBAF:PD,PP/SAF:PD,PP:ASCBA
scope: HiEF/SCBAE

Clothing: Any poss NIOSHWOSHA Inh In animals: Iit eyes, Eye In immed Eyes, skin, muc
Goggles: Any poss 2.5 mg/m: OM Ing skin. muc memb; liver Skin: Soap wash prompt memb
Wash: Prompt contam/dally 5 mgfm': DMXSQtSAlSCBA Con damage Breath: Rasp support
Change: After work I any poss 12.5 mgtm': PAPRDM /SA.CF Swallow. M eical attention

contam 25 mgthM: HiEFtPAPRTHiE /SCBAF/ Immed
Remove: Prompt non-lnmperv SAF/SAT:CF

contarn 250 m;W: SAFPDPP
Provide Eyewash, quick drench 6 SCBAF:PDPP/SAF:PDPPASCBA

Ecape: HiEF/SCBAE

Clothing: Reason prob NIOSH Inh In animals: tremors, Eye Irr knmed In animals: CNS.
Goggles: Reason prob V: SCBAF:PD,PPISAFPD,PP:ASCBA Abs convuls; liver damage; Skin: Soap wash immed liver
Wash: Immed contarn Escape: GMFOVHiE/SCBAE Ing [carcl Breath: Re support
Change: After work It any pOss Con Swallow: Meical attention

contarn hmmed
Remove: Immed non-imperv contarn
Provide: Quick drench

Clothing: Repeat NIOSH Inh Li-head. gidd, tupor; Eye: In Immed Skin, resp sys
Gogges: Reason prob 850ppm: CCROV/SA/SCBA Ing no appetite, nau; dorm; Skin Soapwashprompt PNS

Promptwet 1 0ppm: PAPROYICCRFOY Con chemical pneu; Breath: Res Support
Change: N.R 2125 ppm: SA:CF unconscousness Swallow. Meical attention
Remove: Immed wet (tlamm) 4250 ppm: GMFOV/SCBAFtSAF/SATCF Imined

5000 ppm: SA:PD.PP
g SCBAF:PD.PP/SAF:PDPP ASCBA
Escape: GMFOV/SCBAE

n-Heptane
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Chemical name, Synonyms, Exoaure IDLN Physical Chemical and physical Incompatiblities Measurement
atmutureltormula, t[d ae.IMit descrtlom propertes and method

CAS and RTECS Nos., and conversion (TWA reactivitle (See Tabl* 1)
and DOT ID and factors unlet anoted MW BP, SOL

guide Nos. oterwise)Fl P.P, 9pS Or. VP FRZ
lammaIlity UEL, LEL

Hexachloroethane Carbon hexachloride, NIOSH Ca Colorless crystals MW: 236.7 VP: 0.2 mm Alkalis; metals such Chu;
Perchloroethane Ca [300 ppmj with a campnor- BP: Sublimes MLT: 368F as zinc, cadmium. CS,

CI3CCCI1 See Appendix A like odor. Sol(72'F): (Sublimes) aluminum, hot iron GC7FID
1 ppm 0.005% UEL: NA & mercury III

67-72-1 (10 Mg/Mn) FI.P: NA LEL: NA (#I 003.
K14025000 in IP: 11.22eV Halge-

I ppm Hydr-
(10 m9/rM3) SpGr: 2.09 caro-

9037 3 [skin] Noncombustible Solid cros

Hexachloronaphthalene Halowax* 1014 NIOSH/OSHA 2 mg/m' White to light- MW: 334.9 VP: c mm Strong oxidizers Filter;
0.2 mg/m 3

yellow solid with BP: 650-730IF MLT 27F Hexane;
C15HCI [skin] an aromatic odor. Sol: Insoluble UEL: NA GC/ECD;

FIP: NA LEL: NA 11(2)
1335-87-1 IP ? [#S100]
QJ7350000

SpGr: 1.78
Noncombustible Solid

n-Hexane Hexane, NIOSH/OSHA 5000 ppm Colorless lIquid MW: 86.2 VP(77F): Strong oxidizers Char;

CH,[CH,]CH,
HexyI hydrid. 50 ppm with a gasoline- BP . 15F 150 mm
Normal-hexane (180 mg/m) like odor. Sol: 0.002% FRZ: -219IF

FlP: -7F UEL: 7.5%
IP: 10.18eV LEL: 1.1%it 10-54-3

MN9275000

1208 27

2-Hexanone

CH3COCH] 3CH8

591-78-6
MP1400000

CS,;
GC7FD;

[#1500
Hydro-
carbons] L

1 ppm - 3.58 mg/m'

Butyl methyl ketone,
M B b,
Methyl butyl ketone.
Methyl n-butyl ketone

S .Gr 0.68
Cbss I Flammable Uquid

NIOSH 5000 ppm Colorless liquid MW: 100.2 VP(77F):
1 ppm with an scetone- BP: 262 F 4 mm
(4mg/m3) like odor. Sol: 2% FRZ: -71 F

FIP: 77F UEL: 8%
OSHA IP 934eV LEL ?
5 ppm
(20 mg/mi)

Strong oxidizers Char;

GC7FID; L
[#1 300,

Ketones Q

LI ppm * 417 mg/m'
SpGr:08 u1
Class IC Flammab Liquid



Personal protection
and anitation
(See Table 3)

Recommendations
tor rspirstor

selection - maximum
concentration for use (MUC) Route Symptoma

(See Table 4) (See Table )

NIOSH Inh Irrit eyes; car]
V: SCBAF:PDPPSAF:PD,PP:ASCBA Abs
Escape: GMFOVISC8AE Ing

Con

Clothing ReRat

W Pompt contami/daily
Change: After work H reason

prob contan
Remove: Prompt non-lmperv

contarn

Health bazards

First Iid Target organs
(See Table 6) (See Table 5)

Eye irr immed Eyes
Skin'-. Soap wash immed
Breath: Rs support
Swallow: M dical attention

Immed

Clothing: Any poss motRepeat NIOSHKOSHA Inh Acne-form derm, nau, Eye: Irr Immed Liver, skin
liq sol/Reason prob 2 mgIm3 SA/SC8A Abs cont, jaun. coma Skin: Soap wash prompt
fumes : SCBAF:PDPP/SAF:PDPP:ASC8A Ing Breath: Reasp support

Goggles: Any poss molt/Reason scape: GMFOV/SCBAE Con Swallow: Medical attention
prob liq Immed

Wash: Prompt contain/daily
Change: After work U reason

crob contain
Remove: immed wet molt/Prompt

non-imperv contain liq

Clothing: Reeat NiOSWOSHA Inh L-head; nau, head; Eye: Irrimmed Skin, eyes, resp
Gogges Reason5prob 00 ppm: SA/SCBA Ing numb extremities, musc Skin: Soap wash immed aye
Wash: Prompt contam 1250 ppm: SACF Con weak; it eyes, nose; derm; Breath: Rsp support
Change: N.R. 2500 ppm: SAT:CF/SCBAF/SAF chemical pneu; gidd Swallow: Medcal attention
Remove: Immed wet (flamm) 5000 Wm SAFPD,PP Immed

ffiBAF:PD,PP/SAF PDPP:ASCBA
E!seap GMFOVISCBAE

Clothing: Reason prob NIOSH Inh Irrit eyes, nose; Eye: In, immed CNS, skin, resp
G 0 ppm SA/SCBA Abs pari neur: weak, pares Skin: Soap wash Immed sys

Promptcontam 25ppm: SA:CF Ing derm; head; drow Breath: Res support
Change R NRn 50wmp pmSCAFISAFNSATCF Con Swallow: Medcal attention
Remove: Immedwet (iamm) 2000 ppm: SAFPDPP immed

J: SCBAF:PDPPISAF:PD,PP:ASCBA
scape: GMFOV/SCBAE

2-Hexanone

123
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Chemical name, Synonyms, Expoaure IDLH Physical Chemical and physical Incompatibilities Measurement
structurettormuts, trade names, UimIts description propertIes and method

CAS and RTECS Nos, and converston (tWA reaettvitles (See Table 1)
and DOTSD and factors unlass noted MW BP, SO.

guide Nos. othervise) FlP. IPSp.Gr, VP FRZ
famrnmabiity UEt, LEL

Hexone Isobutyl methyl ketone, NtOSHtOSHA 3000 ppm Colorless liquid MW: 100.2 VP: 16 mm Strong oxidizers, Char;
Methyl isobutyl ketone, 50 ppm with a pleasant BP: 242 F FRZ: -120F potassium trt- CS;

CHCOCHCH(CH,), 4-Methyl 2-penlanone, (205 mg/m') odor. Sol: 2% UEL(200F): butoxide GC7FID;
MIBK ST75ppm F.P 64F 8.0% III

108-10-1 (300 mghn) IP: 9.30 eV LEL(200F): [#1300,
SA9275000 1.2% Ketones1

So Gr: 0.80
1245 2 1 ppm, 4.17 mgrm' Class lB Flammable Uquid

sec-Hexyl acetate 1,3-Dimethylbutyl acetate; NIOSH/OSHA 4000 ppm Colorless liquid MW: 144.2 VP: 3mm Nitrates; strong Char;
Methylisoamyl acetate 50 ppm with a mild, BP: 297'F FAZ: -83-F oxidizers, alkalis & CS.;

C$H, 602 [CH COOCH(CH,)- (300 mg/rM3) pleasant, fruity So: 0.08% UEL:? aids GC7FID;
CHCH(CHN,) odor. FL.P: 11F LEL:? IIl

108-84-9 IP: ? [#1450.
SA7525000 Esters I

SpOGr 0.86
1233 26 1 ppm 5.99 mgtm' Cts II Combustible Uquid

Hydrazine Diarnine. NIOSH Ca Colorless liquid MW: 32.1 VP: 10 mm Oxidizers, hydrogen Bub;
Hydrazine (anhydrous), Ca [80 ppml with an ammonia- BP: 236F FRZ: 36 F peroxide, nitric Reagent;

NH, Hydrazine bass See Atndix A like odor. Sol: Miscible UEL: 98% acid, metalic Vis;
C 0.03 ppm (Note: A solid FLP: 991F LEL: 2.9% oxides, acids III

302-01-2 0.04 mg/ma) below 36F. IP 893eV [Note: Can ignite #3503
MU7t750co [2-hrl SPONTANEOUSLY

SHA ACGIH on contact with
0.1 ppm A2 oxidizers or porous

2030 59 (<64% soln) (0.1 mghn3) Sp.Gr 101 materials such s
2029 28 (>64% soln) I ppm - 1.33 mgt3 [skin] Class IC Flammable Liquid earth, wood, and cloth.]

Hydrogen bromide Anhydrous hydrogen bromide; NIOStWOSHA 50 ppm Colorless gas with MW: 809 VP: l atm Strong oxidizers, Si gel;
Aqueous hydrogen bromide C 3 ppm a sharp, BP: -88F FRZ: -124°F strong caustics, NaHCO

HBr (i.e., Hydrobromic add) (10 mgn) irritaing odor. Sot: 49% UEL: NA met moisture Na0 5
[Note: Often used FIP: NA LEL: NA [Note: Hydrobromic IC;

10035-10-6 in an aqueous IP: 11.62 eV acid is highly III
MW3850000 solution] corrosive to [J7903,

metals.] danic

1048 15 1ppm-.36mg/m' Nonflatmable Gas

L
L



Rsrcommendations
Personal protectn kw re pirmtor ReaIth hzards

and snltation etectiton - maximum
(Seo Table3) concentration or se (MUC) Route Symptoms First d Target organs

(Se Table 4) (Se. Table 5) (See Table 6) (See Table 5)

Clothing: RePea NIOSH/OSHA Inh Irrit esmucmemb; EY Irrimmed Rasp sns eyes.
Gogles: Reason prob 500 ppm: CCROV/ISA /SCBA Ing head; narco, coma; derm Skin: Water lush prompt akin, CNS
Wash: Prompt wet 1000 ppm: PAPROV'/CCRFOV Con Breath: Resp support
Change: N.R. 1250 ppm: SA:CF Swallow: Meical attention
Remove: Immed wet (lamm) 2500 ppm: GMFOV/SCBAF/SAF/SATCF immed

3000 ppm: SAF:PD,PP
I SCBAFPD,PP/SAFPDPPASCBA
Escape: GMFOV/SCSAE

Clothing: Reat NKOSH/OSHA bh Head; Eye: Irrimmed CNS, eyesiI 'ioggies Heason prob
Wasn: Prompt wet
Change: N.R.
Remove: Prompt non-imperv wet

b00 porn: WHMVAZSAsS5A-
10°0 Wpm: PAPROVICCRFOV
12!i ppm: SA.CF
2500 ppm: GMFOV/SCSAF/SAF
4000 pm: SAFPD,PP
t SCBAF: PDPP/SAF:PD,PP:ASCBA
Escap^: GMFOVISCBAE

Ing in animals: Imt eyes
Con noe, throat, narco

Skin: water lush prompt
Breath: Reap support
Swallow: M^dical attention

Immed

125

Clothing: Any poss NIOSH Inh Int eyes, nose, throat; EY: lIrr mmed CNS, reasp sys
Goggles: Any poss V: SCBAF:PD,PP/SAF:PD,PP:ASCBA Abs temporary blindness; dizz, Skin: Water lush immed skin, eyes
Wash: Imm^dcontam Escape: SCBAE Ing nau; dorm; bunsskin, Brath: Rp support
Change: N.R. Con eyes; (rc Swallow: Medical attention
Remove: Immed wet (famm) h mals: bron pulm immed
Provide: Eyewash, quick drench edem ; liver, kidney damage;

convuls

Clothing: Any poss NIOSH/OSHA Inh Irnit eyes, nose, throat; Eye: Irr immed Reap sys, eyes,
Goggles: Any poss 50 ppm: SA:CFtlPAPRAG/GMFAG/ Ing skin, eye bums Skin Water lush immed skin
Wash: Immed ontam SCBAF/SAF Con Brath: RAp support

____ Change: N.R. 1: SCBAF:PDPP/SAF:PD,PPASCBA Swallow: Mdical attention
Remove: limed non-imperveontai Escap: GMFAG/SCBAE inmed
Provide: Eyewash, quick drench

Hydrogen bromide



Chemical name, Synonyms, Exposun IDLH Physical Chemical and physlcal Incompatibilltles Measurement
structuretormula, trade names, bimite description propertlea and method

CAS and RTECS Ha, and conversion (TWA reacthiltles, (Sae Table 1)
and DOT ID end factora unless noted iW BP SOL

guide No. otherwilse) Fl . IPSp Gr, VP FRZ
flamalillty UEL, LEL

Hydrogen chloride Anhydrous hydrogen chloride; NIOSH/OSHA 100 ppm Colorless to MW: 36.5 VP: >1 aim Metals, hydroxides, Si gel;
Aquos h ogon chloride C 5 ppm slightly yellow BP, -1211F FRZ: -174 F amines, alkalis NaHCOJ

HO (i.a, Hydrochloric acid, (7 mg/ml) gas with a So(86 F): 67% UEL: NA (Note: Hydrochloric Nag0a;
Muriatic acid) pungent FI.P: NA LEL: NA acid is highly IC;

7647-01-0 irritana odor IP: 12.74eV corrosive to most IlI
MW4025000 [Note: Often used metals.) 147903,

in an aqueous Inoranic
solution. Acids]

1050 15 (anhydrous) 1 ppm - 1.52 mgm3 Nonflammable Gas

Hydrogen cyanide Formonitrile, NIOSH/OSHA 50 ppm Colorless or pale MW: 27.0 VP: 630 mm Aminas, oxidizers, Filter/Bub;
Hydrocyanic acid, ST 4.7 ppm blue liquid or gas BP: 78F FRZ: 8F acids, sodium KOH;

HCN Prusaic acid 5 (g/in) (above 781F) with Sol: Miscible UEL: 40.0% hydroxide, calcium ISE;
(skini a bitter, almond- Fl. P: 0F LEL: 5.6% hydroxide, sodium III

74-90-8 like odor. IP: 13.60 eV carbonate. water. (790,4.
MW6825000 caustics, ammonia Cyanides

[Note: Can (Note Also
polymerizat Soda lima;

1051 13 Sps.Gr: 0.69 1,22r-F] Water~ Via;
1613 57 (5% acid) I ppm=rn-12mgms Class A Flammable Liquid #6010]

Hydrogen fluoride Anhydrous hydrogen fluoride. NIOSH 30 ppm Colorless qas or MW: 20.0 VP: x1 aim Metals. water or Si gel,
(as F) Aq oushydrogen fluoride 3 m fuming liquid BP: 67F FRZ: -118F steam NaHC(V

di Hydrofluoric acid); (2.5mg/m) (below 67F) with Sol: Miscible UEL: NA [Note: Corrosive to NsaCO 2;
HF H-A CIppM a strong, FlP: NA LEL: NA metals. WiN attack IC;

5 mm irritating odor. IP: 15.9SeV glass and concretl] II
7664-39-3 15-mini (Note: Shipped In (#7903.
MW7875000 cylincl rs.1 Inoraaic

OSHA Acid-
3ppm SpGr: 1.00 Uauid at 67F)

1052 15 (anhydrous) I ppm -0.83 mghns' ST ppm Nonflammab e Gas

Hydrogen peroxide High-strength hydrogen NIOSH/OSHA 75 ppm Colorless lIquid MW: 34.0 VP(86 F): Oxidizable materials, None
peroxide, Ioom with a slightly BP: 286F 5 mmn iron, copper, brass. available

H,O, Hydrogen dioxide, (14 mgim sharp odor. Sol: Miscible FRZ: t2F bronze. chromiut,
Hydrogen peroxide (aqueous), (Note: The pure Fl P: NA UEL: NA zinc, lead, manganese.

7722-84-t Hydroperoxide, compound is a IP: 1054 eV LEL: NA silver
MX0900000 Peroxide crystalline solid (Note: Contact with combustible

below 121F. material may result in
2984 O 820% sohn Often used In an SPONTANEOUS combustion.]
2014 45 2052%sam) aqueous solu- Sp.Gr: 1.39
2015 47 (52% sohn 1 ppm . 1.41 mg/m' lion.] Noncombustible Liquid, but a powerful oxidizer.

L
L
L



Recommendations
Persond protectlon for respir tor Health hazards

and anitatlon aelection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table S) (See Table 6) (See Table S)

Clhing: Any poss pH <3/Repeat

Gogfl Any poss
Wash: Immed conlam pH d/

Prompt wet pH >3
Change N.R.
Remove: Immed non-imperv contam

pH c3/Prompt non-imperv wet
Provide: pH d: Eyewash, quick

drench

NIOSH/OSHA Inh Inflamm nose, throat, EY: Irr immed Rasp sys, skin.
50 ppm: SA SCBA /CCRS hg bar; cough, burns hroai, Skn: Waler Rush immed eyes
100 ppm: SA:CFISCBAFlSAFIGMFS/ Con choking; burns ey skin; Breath: Resp support

CCRFS/PAPRS derm; Swallow: Medical attention
9 SCBAF:PD,PPtSAF:PDPPASCBA in animals: ar spasm; putm immed
Escape: GMFAGtSCSAE edema

I

Clhling: Any poss NIOSH/OSHA Inh Asphy and death at high Eye: Inf mmed CNS, CYS. ver,
Gogles: Any poss 47 ppm: SA/SCBA Abs levels; weak, head, Skin: Wter flush mried kidneys
Wash: Immed contain 50 ppm: SA:CFISCBAFISAF Ig conf; nau, vomit; incr rate Breath: Rep support
Change: N.R. SCBAF:PD,PPISAF:PD,PP:AScBA Con and depth of respiration or Swallow: Meical attention
Remove: Immed wet (flamm) Escape: GMFSISCBAE respiration slow and immed
Provide: Eyewash, quick drench gasping

127

Clothing: Any poss NlOSHtOSHA Inh Init yes nose, throat; Eye: rr Imined Eyes, reaSp SyS
Goggles: Any pass 30 ppm: SA/SCBAIPAPRS tCCRS7 Abs puli edema; skin, eye Skin Wderfush immed skin
Wash: Irnmed contain GMFS log burns;nasl congesion; Breath: Rasp support
Change: N.R. 5:SCBAF:PD,PP/SAF:PD,PP:ASCBA Con bron Swallow: Medcal attention
Remove: Immed non-mperv contan scape: GMFS/SCBAE immed
Provide: Eyewash, quik drench

Clothing: Any poss NlOSHtOSHA
Goggles: Any poss 10 ppm: SA/SCBA
Wash: Promptcontam 25 ppm: SACF
Change: N.R. 50 ppm: SCiAFtSAF
Remove: Immed non-imperv contam 75 ppm SAF:PDPP
Provide: Eyewash, quick drench 5: SBAF:PD,PP/SAF:PD,PPASCBA

Escape: GMFStSCBAE

Inh Inii eyes, nose, throat; Eye Inr Immed Eyes, skin, resp
Ing comel ulcer; orythema, Skn: Water flush immed sys
Con vesicies on skin; Breath: Roes support

bleaching hair Swallow: Medical attention
immed

Hydrogen peroxide



Chemical name, Synonyrms, Exaosure IDLH Physical Chemical and hysieal incompatibilities Measurement
structurelformula, trade names, Its description propert es and method

CAS and RTECS Nos, and conversion (TWA reactitles (See Table 1)
and DOT ID and factors unless noted UW BP, SOL

guide Nos. otherwrse) FlP. IP, Sp.Gr, VP, FRZ
flammabLilty UEL, LEL

Hydrogen selenide Selenium dihyd"ide. NIOSH/OSHA 2 ppm Colorless gas with MW: 81.0 VP: >1 atm Strong oxidizers, None
(as Se) Selenium hydride 0.05 ppm an odor resembling BP: -42°F FRZ: -87 F acids, water, available

(0.2 mg/rn) decayed horse Sol(730F): UEL ? halogenated
H1Se radsh 0.9% LEL:? hydrocarbons

Fi P: NA (Gas)
7783-07-5 IP: 9.88 eV
MX1050000

2202 18 1 ppm - 3.37 mg/m' Flammable Gas

Hydrogen sulfide Hydrosulfuric acid, NIOSH 300 ppm Colorless gas with MW 34.1 VP: >1 atm Strong oxidizers, Drytubs/
Sewer gas, C 10 ppm a strong odor of BP: -770F FRZ: -122°F strons nitric acid, M-sieve;

H2S Sulturetted hydrogen (15 mpmS) rotten eggs. Sol: 04% UEL: 44.0% meta.s Thermal
(10-mini [Note: Sense of FlP: NA (Gas) LEL: 4.0% desorp;

7783-06-4 smell becomes IP: 10.46 eV GC/FID;
MX1225000 OSHA rapidly fatigued & Igo)

10 ppm can NOT be relied upon to warn of the continuous 1P&CAM
(14 mgfm3) presence of H2S. Shipped as a liquefied compressed gas.] #296
ST 15 ppm

1053 13 1 ppm . 1.42 mg/m' (21 mg/mi) Flammable Gas

Hydroquinone 1.4-Benzenediil; NIOSH Unknown Light tan, light MW 110.1 VP: 0.00001 Strong oxidizers, Filter;
Dihydroxybenzene; C 2 mosmI gray, or colorless BP 545°F mm alkalis CH COOH;

COH4(OH)2 1,4-Dihydroxybenzene; (15-mini crystals. Sol 7% MLT 338F HPLCUVD;
Quinol FlP: 329F UEL ? III

123-31-9 OSHA (Molten) LEL ? [#50041
MX3500000 2 mrnm 3 IP: 7.95 eV

Sp.Gr: 1.33
Combustible Solid, dust cloud may explode If ignited

2662 53 in an enclosed area.

Iodine Iodine crystals, NIOSH/OSHA 10 ppm Violet solid with MW: 253.8 VP(77F): Ammonia, acetylene. Char;
Molecular iodine C 0.1 ppm a sharp, BP: 365 F 0.3 mm acetaldehyde, Na2CO,;

12 (1 mg/inM) characteristic Sol: 0.01% MLT 2361F powdered aluminum. IC;
odor. PP: NA UEL: NA active metals. III

7553-58-2 IP: 9.31 eV LE.: NA liquid chlorine [#60053
NNI 575000

Sp.Gr: 4.93
Noncombustible Solid



L- Personal protction
asnd anitation

(Sao Tabl )

Recommendations
for respirator

selection - maxinum
concentration for use (IUC) Route Symptoms

(See Tabl 4) (Sea Table 5)

Health hazards

First aid
(See Table )

Target organs
(See Table 5)

I Clothing: N.R.
A. Goggles: N:R.

Wash N.R.
Change: N.R.
Remove: N..

NIOSH/OSHA Inh Irrh eyes, nose, throat;
0.5 ppm: SArSCBA Con nau, vomit, diarr; metallic
125 ppm: SA.CF taste, garlic breath; dizz,
2 ppm: SCBAFISAF lass, ft2:t: SCBAF:PD,PP/SAF:PD,PPASCBA In animals: prieultis, liver

scape: GMFS&/SCBAE damage

Breath: Resp support Resp sye, eyes

L Clothing: Prevent skin freezing
i Goaes: Reason probW as NAR

Change: N.R.
Remove: Immed wet (flamm)

NIOSHlOSHA nh Apnea. coma. convuls; Eye: In immed Resp sys, eyes
100 ppm: SA/SCBA Ing Irrit yes: conj, pain, Skin: Watert lush immed
250 ppm: SA:CF Con Isc, photo, corneal veslc; Breath: Reap support
300 ppm: SCBAFISAF irrit rasp sys; dizz; head;
S SCBAF PD PPJSAF-PDPPASCBA fig, Irrity, Insom, GI diet
Escape GMVS/SCBAE

129

Clothing: Repeat NIOSHJOSHA Inh Irrit eyes: con; kera; CNS EYe Inimmed (1min) EYeS. rsS
Goe Any pos ,.7%Reason kVmg/rn' PAPRD' ig excitement; colored urine, Skin: Water flush skin,CNS

prob <7% 100 mgfmi: HIEF/SCBAFlSAF/ Con nau. dizz, suflocation, Breath: Fresh ir
Wash: Prompt conta PAPRTHIE

t
/SATCF

t
rapid breath; musc twitch, Swallow: Medical attention

Change: =ferwork ifreason 200 mg/in: SAF:PD,PP delirium; collapse inmed
prob contain SCBAFFPD PPISAF:PD,PPASCBA

Remove: Prompt non-lmperv Escape: HiEF;SCSAE
contain

Provide: >7%: Eyewash

Clothing: Any poss .7%rRepeat NIOSH/OSHA Inh Indt yes, nose; lac; Ee: In immed Resp aYs ayes.
% 1 ppm: SA SCBA Ing head; tiht chest; akin Skin Soap wash immed skin, CNS.,CVS

Goggles: Any pos s.7%JReason 2.5 ppm: SA:CF Con burns rash cutaneous Breath Reasp support
prob d% 5 ppm: SCBAFISAF hypersensitivity Swallow- Medical attention

Wash: immed contain >7s% 10 ppm: SAF:PDPP immed
Prompt contain 4% g: SCBAF:PD,PP/SAF:PD,PPASCBA

Change: N.R. Escape: GMFAGHiE/SCBAE
Remove: Immed non-imperv contain

,7%/Prompt non-lmpervy wet <7%
Provide: 7%: Eyewash, quick drench

Iodine



Chemical name, Synonyms, Exoaure IDLt1 Physical Chemical and physical Incompatibliltles Measurement
structure/formula, trade name, I lmita descriptlon properties and method

CAB and RTECS Noa, and conversion (TWA reactvitlsa (See Table 1)
and DOT ID and factors unleas noted MW B, SOL

guide Nos. otherwiso) FlOj, IPSFGr, VP FRZ
flammabilty UEL, LEL

Iron oxide dust and Ferric oxide NIOSH N.E. Reddish-brown MW 159.7 VP: 0 mm Calcium hypochlorite Filter;
fume (as Fe) 5 mg/ms solid. BP:? (approx) none;

[Note: Exposure to Sol: Insoluble MIT: 26641F XRF;
Fe2O OSHA fume may occur FIP: NA UEL: NA III

10mgtm' duringt IP NA LEL: NA 1#7200
1309-37-1 arc-weldingiof Welding &
N07525000 iron.1 Brazing

Sp.Gr: 524 Fume
1375 37 Noncombustible Solid

Isoamyl acetate

CH COOCHr
CH,36H(C-3,

123-92-2
1 30 NS9800000

Banana oil, NIOSH/OSHA 3000 ppm Colorless liquid MW: 130.2 VP: 4 mm Nitrates; strong Char;
Isopentyl acetate, 100 ppm with a banana- BP: 288 F FRZ: -109'F oxidizers, alkalis C
3-Methyl-1-butanol acetate, (525 mg/nl) like odor Sol 03% UEL 75 & aids SCID
3-Methylbutyl esterof FfP 7F LEL212lF) II

acetic acid, IP:? 1.0% [#1450,
3-Methylbutyl ethanoato Esters q

So Gr: 0.87
1 ppm - 5.41 mg/m' a IC Flammable Liquid

Isoamyl alcohol 1(primary) NIOSHtOSHA 10,000 Colorless liquids MW: 88.2 VP: 2811 mm Strong oxidizers Char;
(primary and Fermentalion amyl alcohol, 100 ppm ppm with a disagree- BP: 270t234-F FRZ: -179'F/? 2-Propanol

secondary) Fusel oil, 360mg/m 3) able odor. Sol(57F) UEL(212,F) CS 
Isobutyl carbinol, ST125ppm 29 0W G69iX

1: C CHCH CHOH Is enylalcohol, (450 mgins) FiP 1091 EL 12%tt Il
2: CH.CHCH OH¶CN5 3 -1ethyl-1butandi 95°F(oc) (#1402,
1 23-53 2(se ondary) IP: ?t? Alohols
2: 528-75-4 3-Methyl-2-butand Sp.Gr 0.81 (at 57F)/082 1III
1 EL5425000 primary: Class II Combustible Uquld
1105 2 1 ppm .3 67 mgt 3 secondary: Class IC Flammable Uquid

Isobutyl acetate Isobutyl ester of acetic NIOSH/OSHA 7500 ppm Coloriess liquid MW 116.2 VP: 13 mm Nitrates; strong Char;
acir 150 ppm with a fruity, BP: 2431F FRZ: -145 F oxidizers, alkalis CS,;

CHCOOCH 2CH(CH,) 2 2-Methylpropyl acetate. (700 Mgft3) Iloral odor Sol 7F) UEL: 10.5% & acids GC7FID;
2-Methylpropy! ester of 6% LEL: 1.3% III

110-19-0 acetic add. FlP: 84F 1L450,
A14025000 beta-Methylpropyl ethanoate IP: 9.97eV Esters j

S1 .Gr: 0.87
1213 2 1 ppm 4.83 MgM3 Class IS Flammable Uiquid



Recommendations
Personal protection for rspirator Health hazards

end sanitation selection - maximum
(See Table 2) concentration for use (MUC) Route Symptoms Fint aid Target organs

(See Table 4) (See Table 5) (See Table 61 (See Table 5)

Clothing: N.R. NIOSH _ Inh Benign pneumoconiosis Breath: Resp support Resp sysI I'
Go -gzles: N.
Wash: N. R
Change: N.R.
Remove: N.R.

50 mg/ma: DMFurSArSCBA
125 mg/rnO: PAPRDMFu/SA:CF
250 mgIrn: HiEFIPAPRTHiE/SCBAF/

SAFrSATCF
5000 mg/m: SA:PD,PP
5 SCBAF:PD,PP/SAF:PD,PPASCBA

scape: HiEF/SCBAE

with X-ray shadows
Indistinguishable from
fibrotic pneumoconiosis

Clothing Repeat NIOSHOSHA Inh Irrit eyes, nose, throat; Eye: In immed Eyes, skin, resp
Goggle Reasonprob 1000 ppm: CCROVrPAPROV/SA/SCBA Ing narco;derm Skin: Waterflushprompt sys
Wash: Prompt wet 2500 ppm: SA:CF Con Breath: Resp support
Change: N.HR. 3000 ppm: GMFOVrsCBAFrSAF Swallow: Medical attention
Remove: Immed wet (amm) 5 SCBAF:PD.PP/SAF:PDPPASCBA immed

Escape: GMFOVrSCBAE
131

Clothing:
Gog

Change:
Remove:

Repest
Reason prob
Prompt wet
NR
Prompt non-imperv wet

NIOSH/OSHA
1000 ppm: CCRFOV/PAPROVr
2500 ppm: SA.CF 5

5000 ppm: SCBAFISAF/GMFOV
10,000 ppm: SAF:PD,PP
5 SCBAF :PD,PPtSAF:PD,PPASCBA
Eacape: GMFOVSCBAE

Inh Irrit eyes, nose, throat;
Ing narco; head, dizz; dysp.
Con nau, vomit, diarr; skin

cracking

E~p.
Skin:
Breath:
Swallow:

Irr immed Eyes, skin, rsp
Water lush prompt sys
Rasp support
Medical attention
Immed

Clothin Repesat NIOSW/OSHA Inh Head; drow; Wit E a irr immed Skin, eyes, resp
Goggles: Reason prob 1000 ppm: PAPROV 5/CCRFOV In es, upper reapays, In Waterflushprompt aye
Wash: Prompt wet 3750Cppm ACF n an;nes Breath: Rep support
Change: NR. 7500 ppm: SCBAF/SAFIGMFOV Swallow: Miaedi attention
Remove Immed wet (llamm) *:SCBAF:PD,PP/SAF:PDPPASCBA immed

Escape: GMFOV/SCBAE

Isobutyl acetate



Chemical name, Synonyme. Exposure IDLH Physical Chemical and phyacal Incompatibilitee Masurement
structure/tonnu, trade names. lImite description propertlee and method

CAS and RTECS No. and conversion (TWA reactivitlee (See Table 1)
and DOT ID and factors unless noted MW BP. SOL

guide Noe. otherwise) FIl P. PSp Or, VP FRZ
flammability UEL, LEL

Isobutyl alcohol IBA, NIOSH/OSHA 8000 ppm Colorless, oily MW: 74.1 VP: 9 mm Strong oxidizers Char;
Isobutanol, 50 ppm liquid with a BP: 2271F FRZ: -162°F 2-Propanol/

(CH3),CHCHOH Isopropylcarbinol, (S0 mg/n 3) sweet, musty odor. Sol: 10% UEL(202F): C 
2-Methyl-I-propanol F P: 82F 10.6% GC/fiD;

78-83-1 IP: 10.12eV LEL123F): III
NP9625000 '.7% '"401

Aloo~ls

SpoGr: 0.80
1212 2 1 ppm-3.08 mgrm Class iC Flammable Liquid

Isophorone Isoacetophorone; NIOSH/OSHA 80 ppm Colorless to white MW: 3&2 VP(77F): Strong oxidizers Char(pet);
3,5.5-Trimethyl-2-cyclo- 4 ppm liquid with a BP: 419F 0.4mm Cs,

C9H, 40 hexenone; (23 mg/rn) peppermint-like Sol 1% FRZ: 17F GCFID;
3,5,5-Tnmethyl-2-cylo- odor FlP: 184WF UEL: 3.8% lit

78-59-1 hexen-1-one IP: 9.07eV LEL: 0.8% [#2508]
GW7700000

SP .Gr: 0.92
1 ppm - 5.74 mg/ms Cla IIA Combustible Liquid

Isopropyl acetate Isopropyl ester of acetic NIOSH 16,000 Colorless liquid MW: 102.2 VP: 42 mm Nitrates; strong Char;
acid, See Appendix D ppm with a fruity BP: 194F FRZ: -92°F oxidizers, alkalis CS,;

CH,COOCH(CH 3)2 -IMlethylethyl ester of odor. Sol: 3% UEL: 8% & acids C7FID;
acetic acid, OSHA F. P: 36F LEL(100°F): I

108-21-4 2-Propyl acetate 250 om IP: 995 eV 1.8% (RS0,
A14930000 950 mg/m3)

9T31 0ppm
(1185 mg/ni 3)

Sp.Gr: 0.87
1220 26 1 ppm . 425 mg/mS Class I Flammable Uquid

Isopropyl alcohol Dimethyl carbinol, NIOSH/OSHA 12,000 Colorless liquid MW: 60.1 VP: 33mm Strong oxidizers, Char;
IPA, 400 ppm PPM with the odor of BP: 18P1F FRZ: -127W1 acetaldehyde, 2-Butanol/

(CH,),CHOH Isopropanol (980 mg/rn) rubbing alcohol. Sol: Miscible UEL(200WF): chlorine, ethylene 2
2-Propanol, 500 ppm FlP: 53°F 2.7% oxide, acids, GC/ ;

67-63-0 sec-Propyl alcohol. (1225 mg/mn) IP: 10.10 eV LEL: 2.0% isocyanates III
NT8050000 Rubbing alcohol [#1400,

Alcohols

Sp.G. 0.79 I
1219 26 1 rn -2.50 mg/m3 Class lS lammable Liquid

L
L
L



Personal protection
and anitation
(See Table 3)

I ~ Cbthing:
Gogrles:
Wash:
Change:
Rerove

Repeat
Reason prob
Prompt wet

: immted we t (ttarnm)

Recommendations
for respirator

"flction - maximum
concentration for use (MUC)

(See Table 4)

NtOSHOSHA
500 ppm: SA SC8A ICCROV
1000 ppm: PAPROYICCRFOV
1250 ppm: SA:CF
2500 ppm: GMFOWSCBAF/SAF
8000 ppm: SAF:PD.PP
5:SCBAF:PD,PPJSAF:PD.PP:ASCBA
Espe: GMFOVISCBAE

Health hazards

Route Symptoms
(See Table 5)

Inh Irrit eyes, throat; head. Eye:
Ing drow, akin init, cracking Skin:
Con 8roatt

Swalk

First aid Target organs
(See Table 6) (See Table 5)

Irr immed Eyes, skin, rasp
Water flush prompt ye

h Rep support
ow Medical attention

immed

Clothing:
Goggles:

I Wash:
Change
Remove:
Provide:

Repeat
Any poss
Prompt wet
N.R.
Prompt non-imperv wet
Eyewash

NlOSHJOSHA
40 ppm SAISCBA7CCROV
100 ppm: SA:CFIPAPROV
200 ppm: GMFOVOSCBAF/SAF/

PAPRTOV SATCF
800 pm: SAF:PD,PP
g:SC8AF:PD,PP/SAF:PDPPASCBA
Escape: GMFOV/SCBAE

Inh Irrit eyes, nose, throat;
Ing narco dorm
Con

Eye: Irr immed Reasp sys, skin
Skin Soap wash prompt
Breath Reap support
Swallow: Medical attention

Immed
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Clothing

! Change
Remove:

Repeat
Reason prob
Prompt wet
N.R.
immed wet (amm)

OSHA
8250 ppm: SA:CF'
12.500 ppm: SCBAF/SAF
16,000 ppm: SAF:PD,PP
s: SCBAF:PEPP/SAF:P.PP:ASCBA

Escape: GMFOVISCBAE

Inh Irrit eyes, nose, skin;
lng dorm; narco
Con

Eye: Irr immed Eyes, skin, reasp
Skin: Water flush prompt ys
Breath: Reasp support
Swallow: Medical attention

immed

Clothing

Change
___ Remove.

Repeat
Reason prob
Prompt wet
NR.
Immed wet (amm)

NIOSHIOSHA
1000 ppm: PAPROVr/CCRFOV
10.000 ppm: SA:CF t

12,000nm: GMFOVSCBAF/SAF
SCA PD,PPISAF:PD,PPASCBA

tscape: GMFOV/SCBAE

Inh Mild Irrit eyes, nose,
Ing throat; drw, dizz,
Con head; dry cracking skin

E Irr immed
in: Water flush

Breath: Reap support
Swallow: Medical attention

immed

Eyes, skin, reasp
Sys

Isopropyl alcohol



Chemical name, Synoym, Exposure IDLH Phyuical Chemical and physical Incompatibiiies Measurement
Xbructuraftormuls, tradenames, Imite description propmrttes and method

CAS and RTECS Hoe.. and conversion (TWA reactivltles (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Noa otherwil) Fl P.IP S tr, VP FRZ
ffmmakiIity UEL, LEL

Isopropylamine 2-Aminopropane, NIOSH 4000 ppm Colorless liquid MW 59.1 VP: 460 mm Strong acids, Sub;
Monoaisopropylamine, See Appendix D with an ammonia- BP: 91 F FRZ: -150 F strong oxidizers NaOH;

(CH3)2 CHNH, 2-Propylamme. like odor. Sol: Miscible UEL: ? GC/FID;
sec-Propylamine OSHA [Note: A gas above FI.P(ocl -35IF LEL: ? 11(3)

75-31-0 5pm 91 E. IP 72eV [JS147J
NT8400000 51 mg8m3[

9T 10 pm
(24 mg/m3)

Sp.Gr 0.69
1221 68 1 ppm 2.46 mg/ma Class IA Flammable Liquid

Isopropyl ether Dlisopropyl ether, NIOSH/OSHA 10.000 Colorless liquid MW: 102.2 VP, 119 mm Strong oxidizers, Char;
Diisopropyl oxide. 500 ppm ppm with a sharp. BP: 154F FRZ: -76 F acids CS,

(CH3)2CHOCH(CH3)2 2-1sopropoxy propane (21 00 mgm3) vsweet, ether-like Sol: 0.2% UEL: 7.9% [Note: Unstable GCFID
odor. FI.P: -18F LEL: 1.4% peroxides may form 11(3)

108-20-3 ACGtH IP: 9.20 eV upon long contact [SS368]
TZ5425000 250 ppm of isopropyl ether

(1050 m/m) with airj
ST 310 ppm

(1320 mg/ma) Sp.Gr: 0.73
1159 26 1 ppm 4.25 mg/m3 Class IS Flammabb Liquid

Isopropyl glycidyl 1.2-Epoxy-3-isopropoxy- NIOSH 1000ppm Colorless liquid. MW: 116.2 VP(77 F): Strong oxidizers, Char;
ether propane; C 50 ppm BP: 279 F 9 mm strong caustics CS.

IGE; (240mgt') Sol: 19% FRZ:? GC7FID;
CGH,202 Isopropoxymethyl oxirane [15-min] IP:t LUEL: ? |S2

4016-14-2 OSHA
TZ3500000 50 ppm

(40 Mg/M3)
?T 75 ppm S~~~~~~~~5 .Gr: 0.92

1 ppm -4.83 mgtm3 (360 mg/m) Cass IC Flammable Liquid

Ketene Carbomethene. NIOSH/OSHA Unknown Colorless gaa with MW 42.0 VP: >1 atm Water (decomposes). Bub;
Ethenone, 0.5 ppm a penetrating BP: -69 F FRZ: -238 F alcohols. ammonia FeCI

CH2.CO Keto-ethytene CQ.9 mg/m3) odr. Sol: Decomposes UEL: ? [Note: Readily Vis:
ST 1.5 ppm l P: NA (Gas) LEL:? polymerizes.] 11(2)

463-51-4 (3mg/m') IP 961 eV I#S92
OA7700000

1 ppm - 1.75 mg/ma Flammable Gas L



Personal protection
and anitation
(See Table 3)

Clothing: Reason prob
Gogagles: Any pss
Wash: Immed wet
Change: N.R.
Remove: Immed wet (ttamm)
Provide: Eyewash, quick drench

Recommendations
tor respirator

selection - maxitmum
concentration for use (UUC)

(See Table 4)

OSHA
125 ppm: SA:CFt/PAPRSt
250 ppm: CCRFS/GMFS/SCBAFISAF/

PAPRTSE
4000 pm: SAF:PD.PP
9 SCBAFPDPP/SAFPD.PPASCBA
Esrape: GMFS/SCBAE

Route Symptoms
(See Table 5)

inh Imt eyes, nose, throat,
Abs skin; pulm edema, via
Inh dist skin, eye bums;
Con dorm

Health hazards

First ald Target organs
(See Table ) (See Table 5)

Eve: rr Inmmed Resp sys, skin.
Skin: Waler flush Immed eyes
Breath: Re support
Swallow: Medical attention

Immed

Clothing: Repeat
i_ Goggles: Reason prob

Wash: Prompt wet
6- Change: N.R.

Remove: Immed wet

ACGIH
1000 ppm: PAPROV/CCROV
2500 ppm: SA'/SCBA
6250 ppm: SACF
10,000 ppm: SCBAF/SAF/GMFOV
6:SCBAF:PDPP/SAFPD,PPASCBA
Escape: GMFOVSCBAE

Inh Irrit eyes, nose; reap
Ing discomfort; derm;
Con in animals: drow, dizz,

unconsciousness, narco

Evs- Irr immed Resp sys, skin
Srn: Soap wash prompt
Breath: Rep upport
Swallow: Medical ttention

Immed
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Clthing: Repeal NiOSWOSHA Inh Irrit eyeaupperrep Eye Irr Immed Eyes, skin, resp
GoW es Reason prob 1000ppm SACF

t Ing ys.skin sksens Skin Soap wash immed sys
Wash: Prompt contamn 9 SCBAFP,PPISAFPD,PP:ASCBA Con Breath: Rep upport
Change: N.R. Esae: GMFOV/SCBAE Swallow: Meical aenbon
Remove: Immed wet (flamm) immed

Clothing: N.R. NiOSH/OSHA nh Inh eyesnose throat, Breath: Resp support Resp sys, eyes,
Gioggles: NRc

I Wash: NR.
Change: NR.

I Remove: N.R.

5 ppUA7/SCBA-
12 5 Wrn SA. Cr
25 ppm: SCSAF/SAF
9 SCBAFPD.PP/SAF:PD,PP:ASCBA
Escape: GMFOV/SCBAE

Con Rings: pulm edema sKIn

Ketene



Chemical name, Synonyms, Exposurs IDLH Physical Chemical and physical Incompatibiltles Mssurment
structuratformul, trade names, lImts description propertios and method

CAS nd RTECS No., and conversion (TWA rsoathiltes (See Table 1)
and DOt ID and factors unless noted MW BP, SOL

guide Nos. otherwise) Fl P IPSp &, VP FRZ
f1ai;60w I UELt, LEL

Lead (as Pb) Metal: Lead metal, NiOSH 700 mgm' Metal: A heavy, MW: 207.2 VP: 0 mm Strong oxidizers, Filter;
Plumbum 0.100 mg/mS ductile, soft gray BP: 31640F (approx) hydrogen peroxide, tINO3M202;Pb [Note: OSHA considers Lead [Airconcentration solid. Sol: Insoluble MLT 621 IF acids AA

to mean metallic Pb, all in- to be maintained Fi.P: NA UEL: NA il
743992-1 (Metal) organic Pb cmpda (Pb oxides so that worker IP: NA LEL NA 147082]
OF7525000 (Metal) and Pb salts), and a class blood lead remains

of organic Pb cmpds called <0.060 mg/100 g
soaps. All other organic Pb of whole blood.]
cmpds are excluded from OSHA111910.1025] SpGr: 11.34 (Metal)

2291 53(soluble cmpds) this definition.] 0.050 mgtm3 Metal: Noncombustable Solid in bulk form.

Undane BHC; NIOSH/OSHA 1000 White to yellow, MW: 290.8 VP: 0.00001 Corrosive to metals Filter/Sub;
gamma-Hexachlorocyclo- 0.5 mgIm3 mg/ms cystalline powder BP: 614°F mm Isooctanse

C$HCIo hexane; [skin] with a slight Sol: 0.001% MLT 235 F GCtEConO;
HCH; musty odor FIP: NA UEL: NA IlIl

58-89-9 1,2.3,4,5,6-Hexachlorocyco- [pesticide] IP: 7 LEL: NA [05502
GV4900000 hexane

SpGr: 1.85
Noncombustible Solid, but may be

2761 55 dissolved in flammable liquids.

Uthium hydride Lithium monohydride NIOSH/OSHA 55 mg/m' Odorless. off- MW: 7.95 VP: 0 mm Strong oxidizers, None
0.025 mgtm3 white to grey BP: Decomposes (approx) halogenated hydro- available

LiH translucent, Sol: Reacts MLT 1256F carbons, acids, water
crystalline mass FI.P: ? UEL: ? [Note: May inits

7580-67-8 or white powder. IP: NA LEL:? SPONTANEOUSLY
OJ6300000 in air and may

Sp.Gr: 0.78 reignite after lire is
Combustible Solid, but can form airborne extinguished. Reacts

1414 40 dust clouds which may explode on contact with water to form hydrogen
2805 40 (fused solid) with flame, heat, or oxidizers. & lithium hydroxide.]

LP.G. Bottled gas, NIOSH/OSHA 19,000 Colorless, noncor- MW: 42 to 58 VP: >1 atm Strong oxidizers, Combustible
Compressed petroleum gas, 1000 ppm ppm rosive, odorless BP: ,-41F FRZ: ? chlorine dioxide gas meter;

C3H/C3H/C 4H,5 /C4Ns Liquefied hydrocarbon gas, (1800mg/rm3) [111 gaswhenpur Sol: ? UEL: 9.5%) none;
Liquefied petroleum gas, [Note: Afoult FIP: NA (Gas) (Pr ane) none;

68476-85-7 LPG smelling odorant IP: 10.95 eV 8.4% 11(2)
SE7545000 is usually added. (Butane) [tS93]

A fuel mixture of propane, proene. LEL: 1%
butanes & butylenes. Shipped asa (Pro pane)
liquefied compressed gas.) 1.6%

1075 22 Flammable Gas (Butane)

L

L



RecommendatIons
Personal protection for respirator Health hazards

and anitallon selection -masxnum
(See Table 2) concentration for usae (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table U) (See Table ) (See Table 5)

Clothing: Repeat OSHA Inh Weak. lass, Insom; facial Eye Irr Immed Gl tract, CNS,
Goggles: Reason prob 0.5 mgfm': SA/HiEtSCBA Ing pallor; pal eye, anor, Skin: Soap flush prompt kidneys, blood.
Wash Daily 1 25 mgtm3

: PAPRHiEtSACF Con low-wgt, malnut; conslip, Breath: Res support gingival sksue
Change: N.R. 2.5 mgr': HiEF/PAPRTH1IESCBAF/ abdorn pain, colic; anemia; Swallow: Mdical allenion
Remove: Prompt non-imperv SAFISATCF gingival lead line; immed

contam 50 mgtm' SA-PD PP tremor; pars wriat, ankles;
100 mgtm SAFOPP enephalopathy;
j: SCAF:PD,PPSAFPDPPASCBA nephropsthy; rrit eyes;
Esrpe: HIEF/SCBAE hypotension

Clothing: Reason prob NIOSIOSHA Inh Irrit eyes, nose, throat; EYe: Irr Immed EvesCNS
Gogoles: N.R. 5 mgIM': CCROVDMFu/SAtSCBA Abs head; nau; conic convuls; Skin Soap wash prompt blood, liver,
Wash: Immed contam 12.5mg/rm': PAPROVDMFu/SA:CF Ing reap difficulty; cyan; Breath: Resp support kidneys, skin
Change: After work if eason 25 mgtm': CCRFOVHiEtSCBAFtSAF/ Con aplastic anemia: skin Swallow: Meial attention

prob contam 1 MFOVHiE/PAPRTOVHiE Irrit: musc spasm; immed
Remove: immed non-imperv contain 1000 mtm SAF:PD,PP in animals: liver, kidney

liq SCBAF PDPP/SAF:PDPPASCBA damage
Provide Quick drench cape: G FOVHiE/SCBAE

Clothing. Any possoiRepeat NIOSWVOSHA inh Bums eyes, skin; bums Eye: Ir nimmed Resp sys. skin,
air O.l mgtm' 025mgtn' SAtSCBAtHiE Ing mouth. esophagus ( Skin: Water flush immed eyes

Goaoes: Any OSS 0.625 mo SA:CF'IPAPRHiE Con Inested); nau; musc Breath: Reap support
Wash: BrushArnmed contam 125 mgTm': HEF/SCBAFfIAF/ twitches; mental cont; Swallow: Medial attention
Change: Alter work If any poss PAPRTHiE blurred vision Immed

contan 50 mgtn' SAF:PDPP
Remove: Immed contai § SCBAFPD PP1SAFPD PP:ASCSA
Provide: Eyewash>0.5 mg/t': Escape: HiEI/SCBAE

quick drench

Clothing: Prevent akin treezing NIOSHIOSHA Inh LI-head, drow Ey: In immed Resp sys, CNS
Gogges: Reason prob 10.000 ppm: SAfSCBA Con Skin: Water flush immed
Wash: N.R. 19,000 ppm: SA:CF1SCBAF)SAF/SATCF Breath: Resp support
Change: N.R. f SCBAF:PD,PP/SAF:PD,PPASCBA
Remove: immed wet (flamm) Escape: SCAE

LP.G.
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Chemical name. Synoyma. Exposure IDLH Physical Chemical and Dhyslcal Incompatibilitisa Masurenmnt
structura/formula, trade nameas, lImit description propert as and method

CAS and RTECS No., and converaon (tWA raactivtlaa (See Table 1)
and DOTID and factora unlesa noted MW iP, 80L

gulda Noa. otherwise) F P. ISp Or VP FRZ
tbmma5 I UEL, LEL

Magnesium oxide Magnesia fume NIOSH N.E. Finely divided MW: 40.3 VP: 0 mm Chlorine trifluoride, Filter;
tume See Appendix 0 white particulate BP: 6512°F (approx) phosphorus pents- Acid;

dispersed in air. Sol(8F) 1 MLT 5072 chloride ICP
ugO OSHA [Note: Exposure 0.009% UEL: NA IlIl

10 mg/m' may occur when FIP: NA LEL: NA [#7300,
1309-48-4 magnesium is IP: NA Elements]
OM3850000 burned, thermally

cut, or welded
upon.] Sp.Gr: 3.58

Noncombustible Solid

Malathion S-[12-bisf thoxycarbonyl) NIOSH/OSHA 5000 Deep brown to MW: 330.4 VP: 0.00004 Strong oxidizers, Filter
ethyl1,0-dimethyl- 10 ms/m mg/ms yellow liquid with BP: 140'F mm magnesium, alkaline Isooctane

C1H,,OPSt phosphorodithlioat [kin] a iaric-like (Decom sea) FRZ: 371F psticides GCIFPO;
Diethyl (dimethoxyphosphino- odor. Sol: o02 UEL: ? [Note: Corrosive iI

121-75-5 thioylthio) succinats [Note: A solid FI.P(oc) LEL: ? to metals.] [#5012
WM8400000 below 37F.] 325P

Insecticidel IP ?
SD Gr 121Cls IB Combustible Liquid.,

2783 55 but may be difficut to Ignite.

Malekc anhydride cis-Butenedioc anhydrida: NIOSH/OSHA Unknown Colorless needles. MW: 98.1 VP: 0.2 mm Strong oxidizers, Bub;
2,5-Furanedione; 1 mghm white lumps, or BP: 396F MLT 127 F watr,alkalis. none!

C4H505 Maleic acid anhydride; (0.25 ppm) penets with an Sol: Reacts UEL: 7.1% metals, caustics & HPLC/UVD;
Toxilic anhydrida irritating, FIP: 218°F LEL: 1.4% amines above I 50F II(5)

108-31-8 choking odor. IP: 9.90 eV [Note: Reacts slowl [PACAM
ON3875000 with water (hydro- #302

Iyzes) to or
S.Gr: 1.48 malsic acid.) 

2215 60 1 ppm .4.08 mg/m Combustible Solid, but may be difficult to ignite.

Manganese compounds Metal: Colloidal manganese, NIOSH N.E. Metal: A lustrous MW: 54.9 VP: 0 mm Oxidizers Filter;
(as Mn) Manganese-55 1 matw brittle, silvery BP: 3564 F (approx [Note: Will react Acid;

Synonyms of other con- ST 3 mg/ms solid. Sol: Insoluble MT: 2271 F with water or ICP
Mn pounds vary depending FIP: ? UEL ? steam to produce Ill

upon the specific com- OSHA IP: NA LEL:? hydrogen.] [#7300,
7439-98-5 (Metal) pound. C 5 mg/ms Elements)
009275000 (Metal)

Sp.Gr: 7.20
Combustible Solid L



Recommendations Health hazards
F sonal protection for rspir tor Hat aad
aPnd sanitatIon selectIon - aximum
(Sao Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(Se Table 4) Rot Table ) (See Table 6) (See Table 5)

Clothing: N.R. OSHIA Inh Writ eyes, nose: Breath: Reap support Rasp aye, eyea
Goggles: N.R. 100 mg/m: DMFutSAtSCBA Con metal tume fever: cough,
Wash: N.R. 250 mgn 3

P: SA:CF/PAPRDMFu chest pain, flu-like fever
Change N.R. 500 mg/m: HiEF/SCEAFSAF/
Remove: N R. PAPRTHiE

5000 mg/m': SAF:PDPP
§ SCBAF:PDPPtSAF:PD,PP:ASCBA
Escape: HIEF/SCBAE

Cthing: Repeal NIOSWOSHA Inh Miosis, aching eyes, Eye: Irr Immed Reap ss, liver,
Goge: Reason prob 100 me: SASCBA/CCROVDMFu Abs blurred vision, lac: eye, 8kin: Soap wash prompt blood chol, CNS
Wash Prompt contam 250 mgtn: SA:CFPAPROVDMFu Ing skin Irrit salv anor. Breath: Rea support CVS,GI tract
Change: N.R. 500mgm/ 3

: SCBAF/SAFCCRFOVHiE/ Con nau, vonit, abdom cramps. Swallow: Meical attention
Remove: Prompt non-imperv GMFOVHiEtPAPRTOVHiE'/ diarr gldd. cont, ataxia; Immed

contarn SATCF rhin, head: tight chest,
5000 mg/m: SAF:PD,PP wheez, lar pasm
tBCEA:PPP/SAFPD.PP:ASCBA ~ e,~a
*cape: GMFOVHiE/SCBAE

Clthing Repeat NIOSHIOSHA Inh Conj; photo, double vision: Eye: Irr Immed Eysresp sys.
Goggles: Any poss 25mg/n' SA:Ct Ing nasal, upper reap int; SIn: Soap pash med sin
Wash: Prompt contam 50mgtr SCBAFt6AF Con bronchial asthma drm Breath: R support
Change: N.R. 2000mo/m' SAP PDPP Swallow: Mdical attention
Remove: Pomptnon-imperv 1: SCBAFPD,PPIAFPD,PP:ASCBA Immed

contam Escape GMFOVHIEt6CBAE
Provide: Eyewash

Clothing: N.R. NIOSH Inh Parkinson's: asthenis, Breath: Reap support Reap sys. CNS,
Gogges: NtR mg/rm: DMXSQIYSA/SCBA Ing Insom, mental cont: Swallow: Medical attention blood, idneys
Chang: N.R. 25 mg/rn

1
: PAPRDMVSACF metal umes fever~ dry .imed

Change: N.R. So mg/mr': HiEFIPAPRTHIE/SCBAF/ throat, cough, flpht chest,
Remove: N.R. SAF/SAT.CF dysp, rales, flu-like

1000 mg/mr SAPD PP fever: low-back pain: vomit:
2000 mg/m': SAF:Pb,PP mal: ig
§ SCBFPDPP/SAF:PDPP:ASCBA

scape: HIEF/SCBAE

Manganese compounds (as Mn)

139



I

Chemical name, Synonyms, Exposure IDLi Physicat Chemical and physical Incompatibilites Measurement
structureftormult, trade names. limits description properties and method

CAS and RTECS Nos, and conversion (TWA reactvittet (See Table 1)
and DOT ID end factors unless noted MW BP, SOL

oui Nos. otheriase) Fl P. IPSp r VP FRZ
lamWAbIOr. UEL, LEL

Mercury vapor Coloidal mercury. NIOSH/OSHA 28 mg/lma Silver-white. MW 2003. VP: 0O.12 Acetylene, ammonia, Hydrar;
Metallic mercury 0.05 mg/m' heavy, odorless BP: 6741F mm chlorine dioxide, Acid;

H9 Quicksilver [skin] liquid Sol: Insoluble FRZ: -38'F azides. calcium AA cold;
FIP: NA UEL: NA (amalgam formation), II

7439-97-6 IP: ? LEL: NA sodium carbide. [#60091
OV4550000 lithium. rubidium,

copper

Sp.tr 13.8
2809 0 Nonoombustible Liquid

Mercury (organo) alk I Synonyms vary dep ndin NIOSHIOSHA 10 mgt Appearance and Properties vary Strong oxidizers None
compoun s ) (as upon te pecmcorgano) o.Oi mg/rn odor vary depending upon such as chlorine available

alkyl compound. ST 0.03 mg/m' depending upon the specific
1ski] the specific (organo) alkyl

(organo) alkyl compound.
compound.
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Mesityl oxide Isobutenvl methyl ketone, NIOSH 5000 ppm Oily. colorleu MW 98.2 VP: 9 mm Oxidizers, acids Char
Isoprofflidensacetone. 10 ppm to iht-yellow BP: 2S6F FRZ: -52'F Methanol

,,rC-CHCOCH, Mett vlsobutenyt ketone, (40 mglmal) liquid with a Sol: 3% UEL: 7.2% CS b
4-Methyl-3-penten-2-one peppermint- or FIP: 87F LEL: 1.4% 069k

141-79-7 OSHA honey-like odor. IP: 9.08 eV IN
S84200000 15 ppm [#1301

g80mgm') Ketones
ST 2 ppm tiJg
ttoo mW/m3) Sp.GrlS9 F 086 

1229 2 1 ppm - 408 mg/m$ Class C ft amm abl Liquid

Methoxychtor pp-Dimethoxydiphemyttrl- NIOSH C Colorless to light MW: 345.7 VP: Low Oxidizers Filter;
chloroethane; Ca IN.E.] yellow crystals BP: Decomposes MLT: 171-192°F Isooctane;

CIaCCH(CGHaOCHa), DtMDT; See Appendix A with a slight, Sol: Insoluble UEL: ? GCIECD;
Methoxy-WT; fruity odor. P P:? EEL: ? 11(4)

72-43-5 2.2-bis(p-Methoxyphenyl)- OSHA [insecticide] IP: 7 1#S3711
KJ3675000 1.11-trichloroetnane; 10 mg/ma

1.1 1-Trichloro-2.2-bls-
(p-methoxyphenyl)ethane

p1 orutb SF 1 b41
27S1 55 Combustibe Solid, bt difficult to burn. L



Personal protectbn
and enitaton
ISee Table 3)

Clothing: Repeat
Gogl N.AR
Wr Prompt rontan
Change: Alter work reason

p rob c~ontarn
Remove: Prompt non-imperv

4 contan

Recommendations
for rpirtor

selection - aximum
rconcentratonoruse . (1UC) Route Symptoms

(See Table 4) (See Table S)

NIOSH/OSHA Inh Cough. chest pain, dyap,
0.5 mgfm2: CCRSVSA(SCBA Abs bron pneuitis; tremor.
t.25 mg/m': SA CF/PAPRSttconister) Con isom; irrity, Indecislon;
2.5 mgm 3: SCBAF/SAF/SATCFI head, fig, weak; stomeibs,

CCRFSt/GMFStl salv GI dibt. anor.
PAPRTS(canister) low-wgt; prot; It eyes,

28 mo/m': SA:PDPP skin
1 SCBAF:PDPPISAF:PDPPASCBA
Escape: GMFS/SCBAE

Health hazards

First aid Target organs
(See Table 6) (See Table 6)

Eye Irr Immed Skin, resp sye,
nsi: Soap wash prompt CNS kidneys,

Breath: Resp upport eyes
Swallow: Medical attention

Immed

Clothing: Any poss NiOSH/OSHA Inh Pares; ataxia, dysarthra; Eye: Irr Immed CNS kidneys,
Goggles: Any pass 0.1 mg/m3: SAISCBA Abs vision, hearing dist; Skin: Soap wash Immed eyes skin
Wash: Immed contan 0.25 mg~ms: SA:CF kig spastic, jrky; zz; Breath: Roe p support
Change: After work H any pose 0. mgm 3: SCBAFiSAF/SATCF Con sav; Is; nau, vomit. Swallow: Mdical attention

contsn 10mOigM': SA:PD,PP diarr. conalip; skin burns; immed
Remove: Imned non-Impsrv contam 1: SCBAF:PD.PP/SAF:PD.PPASCBA emotional diat
Provide: Eyewash. quick drench Escape: SCBAE

Clothing: Reason prob NiOSH Inh Irrit eyes, skin. muc Ee: Irrl mmed Eyes, skin, reap
Goggles: Reason prob 250 ppm: SA:C1IPAPROV t

Ing memob; nrco, coma; SkIn: Waler lush Immed aye. CNS
Waeh: Immesd cona 500 ppm: CCRFOV/GMFOV/SCBAF/SAF Con In animals: CNS effects Breath: RAe support
Change: N.R. 50pm:SAF:PD,PP Swallow: Medcall attention
Remove: Inmed we (amm) SCAF :PDPPSAF:PD,PPASCBA imMed
Provide: Quick drench Escape GMFOVISCBAE

Clothing: Ra NiOSH Inh None known in humans; Skin: Soap wash None known
Goggles NIR : SCBAF:PD,PPISAFPD,PPASCBA Ing In animals: sasc trembling. Breath: Fresh air
Wash: Prompt contan Escape: GMFOVHIE/SCBAE convuls; kidney, ver Swallow: Medical attention
change: N.R. damage; (cardl Imnmed
Remove: Prompt non-imperv

contain

Methoxychlor
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ChemIcal name, Synonyms. Exposuro IDLH Physical Chemical and physical Incompatlbilitts Measuremrnt
structure/formula, trade names, lImites deschiption propertes and method

CAS and RTECS No.., and conversion (TWA reactIvitls (Se Table 1)
and DOTID and factors unless noted MW BP. SOL

guide No. otherwlse) Fl , IP S Gr, VP FRZ
tla;;maLllty UE L LEL

Methyl actate Methyl ester of acetic acid. NIOSH/OSHA 10.000 Colorless liquid MW: 74.1 VP, 173 mm Nitrates; strong Chear
Methyl ethanoate 200 ppm ppm with a fragrant, BP: 1351F FRZ: -1451F oxidizers, alkalis CS

CHCOOCH, (610 mg/ma) fruity odor. Sol: 30% UEL: 16% & acids: water GCFtD:
ST 250 ppm FLP: 14'F LEL: 3.1% [Note: Reacts slowly 11(2)

79-20-9 (760 mg/n) IP: 10.27 eV with water to form [#S423
A191 00000 acetic acid S

methanol.)

Sp.Gr~ 0.93
1231 26 1 ppm -3.08 mg/mn Class lS Flammable Uquid

Methyl acetylene Alylens, NIOSH/OSHA 15.000 Colorless gas with MW: 40.1 VP: atm Strong oxidizers such Bag;
Propin.. 1000 ppm ppm a sweat odor. BP: -10'F FRZ: -531F as chlorine, copper none;

CHC.CH Propyner (1650 mg/m) [LE] [Note: A fuel that Sol: Insolbble UEL: ? alloys GC/FID:
1-Propyne ied as a FI.P: NA (Gas) LEL: 1.7% [Note: Can decompose II(5)

74-99-7 iliquefed IP: 10.36 eV explosively at 4.5 (#S641
UK4250000 compressed gas.] to 5.6 atmospheres

of prassure.]

I ppm 1.87 mg/ma Flammable Gas

Methyl acetylene- MAPP gas, NIOSH/OSHA 15,000 Colorless gas MW: 40.1 VP: 1 atm Strong oxidizers, Bag:
propadlene mixture hMthyl acetylene-alene 1000 ppm ppm with a strong. BP: -36 to FRZ: -213 F copper alloys none;

mixture, (800 mgma) ILELI characteristic, -41F UEL: ? [Note: Forms GC/FiD;
CH3C.CH/CH,.C.CH, Methyl acetylene-propadiene ST 1250 ppm foul odor. Sol: Insoluble LEL:? explosive com- it1(s)

mixture (stabilized), (2250 mg/m3) [Note: A fuel that FIP: NA (Gas) pounds at high [s8Sq
Propadiene-methyl acetylene. is shipped as a IP ? pressure in

UK4920000 Propyne-allene mixture, liqueied contact with albys
Propyne-propadena mixture compressed gas.] containing more than

67% capper.]
1080 17 (stablize I ppm .1.67 mg/m' Flammable Gas

Mathyl acrylate Methoxycarbonylethylrne, NIOSH/OSHA 1000ppm Colorlessliquid MW 88.1 VP: 65 mm Nitrates. oxidizers Char:
Methyl eter of acrylic 10ppm withanacrid BP: 176F FRZ: -106F such as peroxides, CS.

CH,-CHC00CH, acid, J35 mgm3) odor. Sot: 6% UEL: 25% strong alkalis GC7FID:
Methyt propnoab e5I FlP: 25°F LEL: 2.8% [Note: Polymerizes 11(2)

96-33-3 ~~~~~~~~~~~~~~~~~Ip: 9.90 eV easily: usually [#S381
AT2800000 contains an inhibitor

such as hydro-

11275ii 1 m 358gmSG096 quinne.
1919 27 (Inhibited 1 ppm -3.58 mig/rn' Class IS Flammable Liquid

I



Recommendations
Personal protection for respirator

end an tation selection - maximum
(See Table 3) concentration for use (MUC)

(See Table 4)

Clhing Repeat NIOSHIOSHA
Goggles: Reason prob 1000 ppm: CCROV.'PAPROV
Wash: Prompt wet 2000 ppm: SAI/SCBA
Change: NR. 6000 ppm: SA:CF
Remove: Immed wet (flamm) 100,00 ppm: GMFOV/SCSAFSAF

ti SCBAF:PD,PPJSAF:PDPPASCBA
Escape: GMFOV/SCBAE

Route Symptoms
(See Table 5)

Inh rrit nose, throat; head,
Ing drow; optic atrophy
Con

Health hazards

First aid Target organs
(See Tble 6) (See Table 5)

Eye: Irr Immed Reap sys, skin,
Skh: Water Rush prompt eyes
Breath: Roep support
Swallow: Medcal attention

Immed

I
I

Clothing: Prevent skin freezing NIOSIOSHA Inh Hyperexltability, tremors. Breath: Resp support CNS
Goggles: Reason prob 10,000 ppm: SA/SCBA anes; it resp sys
Wash: NR. 15,000 m: SACF/SCBAF/SAF
Change: N.R. *SCBAF:PD,PP/SAFPD,PPASCBA
Remove: Immed wet (flamm) Escape: GMFOV/SCBAE

Clothing: Prevent skin freezing NIOSH/OSHA Inh Frostbite disorientation, Eye: Irri mmed CNS, kin, eyes
Goggles: Reason prob 10.000 ppm: SA/SCBA Con excitement Sin: Water lush immed
Wash: N.R. 15,000 ppm: SACF/SCBAF/SAF Breath: Resp support
Change: N.R. 4SCBAFPDPPSAFPDPPASCBA
Remove: Immed wet (amm) Escape: GMFSSC AE

Clothing: Any poss NiOSH/OSHA Inh Irrit eyes, upper resp E : Irr mmed Reap sys, eyes
Goggles: Reason prob 100 ppm: SA ISCBA Abs sys, akin Sin: Water flush Immed skin
Wash: Immed wet 260 ppm: SA:CF Con Breath: Reap support
Change: N.R. 500 ppm: SCBAFISAF Swallow: Meical attention
Remove: Immed wet (fiamm) 1000 ppm: SAF:PDPP Immed
Provide: OuIck drenh 9SCAF:PD,PP/SAFPD,PP:ASCBA

Escape: GMFOV/SCBAE

Methyl acrylat
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Chemical name, Synonyms, Exposure IDL" Physical Chemical and phlysical Incompatibilities Measurement
structur/formula, trade names. limits description propertie and method

CA8 and RTECS Nos., and conversion (TWA roacthrltles. (See Table 1)
and DOT ID and factors unless noted MW BP SOL.

gUIde Nos. otherwilse) FLO, PSp.Gr, VP FRZ
naommahIiiiy UEL,LEL

Methylai Dlmethoxymethane. NIOSIOS-A 18.000 Colorless liquid MW: 76.1 VP:. 330 mm Strong oxidizers, Char;
Formal. 1 000 ppm pEm with a chloroform- BP: 111W1 FRZ: -1570 F acids Haxanie;

CH,OCH,OCH, Formaldehyde dimethylacetal, (31 00 mg/rn3) [LEL like dor. Sol: 33% UEL: 1.8% G3C1FID:
Methoxymethyl methyl ether. FI.P(oc): -261F LEL: 2.2% III

109-87-5 Methylene dimethyll ether lp: 0.00 eV (#1611]
PA8750000

1234 26 ppm = 3.1 6mg/r' Clas 3lmmable Liquid

Methyl alcohol Carbinol. NIOSH/OSHA 25,000 Colorless liquid MW: 32.1 VP: 92 mm Strong oxidizers Si gal;
Columbian spirits. 200 ppom ppm with a character- BP., 1471F FRZ: -1441F Water,

CH,OH Methanol, (260 Mg/M3) istic pungent Sol: Miscible UEL: 36% GO/tFib;
Wood alcohol. ST 250 ppm odor. FIR: 52'F LEL: 6.0% III

67-56-1 Wood spirits (325 g/m3) iP: 10.64 eV [#2000.
PCI400000 iskin] Methanol]

1230 2 1 pm -=1.33 mg/rn' CssIFlmmable Liquid

144

Methylamine

CH3NH,

74-89-5
PF6300000

Amrinomethane,
Anhydrous methylamine.
Aqueous methylamine,
Monomethylamina

NIOSH/OSHA 1 00 ppm Colorless gas with MW: 31.1 VP: >1 aim Mercury, strong XAD-7;
10 ppm a fish- or BP: 2iF FRZ: -136'F oxidizers, eagent;
(12 mg/rn') ammonia-like Sol: Soluble U EL: 20.7% nitrornethane HPLCFLD:

odor. FI.P: NA (Gas) LEL: 4.9% [Note: Corrosive to OSHA __
NoeA lid IP: 8.97 eV copper It zinc [#40)
blw2IF. alloys, aluminum &

Shipped as a galvanized surfaces.]
liquefied
compressed gas.) S.Gr 00 Liquid at 131F)L1061 19 (anhydrous)

1235 6 asqueous soln) pm - 1.29 mfg/M3'

Methyl (n-amyl) ketone Amyl methyl ketona.
n-Amyt methyl ketone,

CH,COICHJI,CH, 2-H-eptanone

110.43-0
MJ5075000

NIOSH/OSHA 4000 ppm Colorlessto white MWN: 114.2
100 pnt liquid with a BP: 3051F
(465 mg"' 3) banana-like. Sol: 0.4%

fruity odor. FL.P: 1021F
ACGIH IP: 9.33 V
50 pm
(235 mg/in')

Sp.Gr: 0.81

VP: 3 mm Strong acids, Char:
FRZ: -321F alkalis & oxldizW's Methanol/

UE~j2WF) [Note: Will attack 
7.L25OF some forma of GC/A6; L

LEL(I5t'F): plastic.] tIII
1-1% [#1301.

Ketones
It]

)1e Liquid L I1110 2 1 ppm -4.75 mg/m3



R comm ndatbonv
Personal protection for respirator Health hazards

and sanitation selection - maximum
(See Tablew 3)concentration for use (MUC) Route symptoms First aid Target organs

(See Table 4) ISee Table i5) (See Table 6) (See Table 5)

Clothing: Repeal NiOSHIOSHA Inh Mild Writ ayes, upper EYe: Irr Immed Skin, resp sys,
Gles: Reaswn prob 10,000 ppm: SAISCBA Ing rep;anes; rrit in Skin: Water lushprompt CNS

Prompt wet 15.000 m SACFISCBAFISAF Con Breath: Resp support
Change: N.R. g SCBAF:PDPP/SAF:PD,PP ASCBA Swallow: Medical attention
Remove: Immed wet (flamm) srape: GMFOV/SCBAE immed

Clothing: Repeat NIOSIOSHA Inh Eye iit, head, drow, Eye: Ir Inmmed Eyes, skin, CNS,
Goggles: Reason prob 2000 ppm: SAISCBA Abs a-bead, nau, vomit; vis Sin. Water flush prompt Cl tract
Wash Prompt wet 5000 pom: SA.CF Ing dial, blindness Breath: Raspupport
Change: N.R. 10,000 ppm: SCBAF/SAFISATCF con Swallow: Medial attention
Remove: Immed wet (tlamm) 25,000 ppm: SAF:PDPP immed

5 SCBAF :PDPP/SA PD,PP ASCBA
Eap: SCBAE

Clothing: Any poss liq NIOSWVOSHA Inh Inl eyes, rap sys; Eye In immed Resp sys, eyes.
Gogles: Any poss 100 ppm: SCBAF/SAF/CCRFS/GMFS/ Abs cough; skin, muc memb Skin Water flush Immed skin
Wash: Immed contam PAPRSt Ing burns; derm; con] Breath: ReAp pport
Change: NR. 6:SCBAF:PD,PPISAF PDPPASCBA Con Swatow: Medicalattenton
Remove: Immed wet (flamm) tcape: GMFSSCBAE Immed
Provide: Eyewash, quick drench

Clthing: Repeat ACGIH Inh Irrit eyes, muc memb; Eye: Ii inmed Eyes, skin, resp
Gogles: Resson prob 500 pm: CCROV/SA/SCBA Ing head; narco, coma; dorm Skin: Soap wash qs, CNS, PN
Wash Promptwet 1250ppm: SACFIPAPROV Con Breath: Fresh air
Change: N.R. 2500 ppm: CCRFOV/GMFOVJSCBAF/ Swallow: Medical attention
Remove: Immed contain SAFISAT.CF Immed

4000 pm: SAFfPD,PP
*: SCBAF:PD,PP/SAF:PDPP:ASCBA

scape: GMFOV/SCBAE

Methyl n-amyl) ketone

145



Chemical name, Synonyme, Exwsure IDLH Physical Chemical and physlcal Incompatibilltles Measurement
structure/tormuba, trade name., lImits decriptilon propertiee and method

CAS and TECS Noe and conversion (TWA reactlvltlee (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos. otherwise) FlP. I Sp.Gr, VP, FRZ
fbmmaiity UEt, LEL

Methyl bromide Brornomethane, NIOSH Cm Colorless gas with MW: 95.0 VP: >1 atm Aluminum, masgneslum, Char(pet)
Monobromomethane Ca (2000 ppm] a chloroiorm-like BP: 38°F FRZ: -1371F strong oxidizers (2);

CH3Br See Appendix A odor at high Sol: 2% UEL 1.0% [Note: Attacks C
Reduce exposure concentrations. FIP: ? LEL: 10% aluminum to form GCFID;

74-83-9 to lowest easible [Note: A iuid IP: 10.54 eV aluminum trimethyl, III
PA4900000 concentration, below 38'F. which is SPONTANE- #25201

OSHA Shipped as a OUSLY flammable.]
5 ppm liquefid SpGr: 1.73&(quid at 321F)
(20 mg/r) compressed gas.] Fliaimmable as, butlonly in presence of a high energy

1062 55 1 ppm - 3.95 mg/m3 Iskin! igniton source.

Methyl Cellosolve* EGME, NIOSH Colorless liquid MW: 76.1 VP: 6 mm Strong oxidizers, Char;
Ethylene glycol monomethyl Reduce exposure 12000 ppm] with a mild, BP: 256F FRZ: -1211F caustics Methanol/

CH3OCH 2CH2 OH ether, to lowest feasible ether-like odor. Sol: Miscible UEL: 1.8% CH- Cl
Glycol monomethyl ether, concentration. FIP: 102F LEL: 14% GC/F1D6;

109-86-4 2-Methoxyethanol IP: 9.60 eV III
KL5775000 OSHA *Not applicable e#1 403,

25 ppm because of the Alcohols
(80 mg/ma) NIOSH REL. IV]
Iakin] Sp, r- 0.96

1188 26 tppm 3.16 mgm3 Classil Combustible Liquid

Methyl Cellosolvee EGMEA, NIOSH Colorless liquid MW: 11&1 VP: 2mm Nitrates; strong Char;
acetate Ethylene glycol monomethyt Reduce exposure [4000 with a mild, BP: 293 F FRZ: -85 F oxidizers, alkas C

ether acetate, to lowest feasible ppm) ether-like odor. Sol: Miscible UEL: 8.2% acis GCFID
CH 3COOCHCH2OCH3 Glycol monomethyl ether concentration. Fi.P: 1 201F LEL: 1.7% 11(2)

acetate. IP: ? (#S39!
110-49-6 2-Methoxyethyl acetate OSHA 'Not applicable
KL5950000 25 ppm because of the

(120 mg/m3) NIOSH REL.
[skini S.Gr: 1.01

1189 26 1 ppm-4.91 mg/m3 Class II Combustible Liquid

Methyl chloride Chloromethane. NIOSH Ca Colorless gas with MW: 50.5 VP: >1 atm Chemically-active Chsj2);
Monochloromethane Ca (10,000 a taint, sweet BP: -2 F FRZ: -144'F metals such as CH Cl

CH3CI See Appendix A ppm] odor which is not Sol: 0.5% UEL: 17.4% potassium, powdered GCFl;
Reduce exposure noticeable at Fli.P: NA (Gas) LEL: 8.1% aluminum, zinc III

74-87-3 to lowestfeasible dangerous IP: 11.28 eV magnesium water [#10011
PA6300000 concentration, concentrations. iNo: Reacts with

OSHA [Note: Shipped as water (hydrolyzes)
So a liiuelied to form hydrochloric
18imm1rmt mg compressed gas.] acid.!

1063 18 I ppm .1 0 morm' ST I100 pprn (21 0 mgtm3) Flammable Gas_
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Recommendations Nsalth hazards
Persnrutproection for respir tor HaFhzr

antt aiftaton belein -maximum
(See Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(S" Table 4) (See Table 5) (See Table 6 (See Table 51

Clothing: Any poas NIOSH nh Head; via dst; vert; Eye: Ir Immed CNS, rsp sys.
Goggles: Reason prob W: SCBAF:PD.PP/SAF:PDPP ASCBA Abs nau, vomit; mal; hand Skin: Water lush Immed skin, eyes
Wash: Immed wet Escape: GMFOVJSCBAE Ing tremor; convuls; dysp; Breath: Re support
Change: N.R. Con Irrit eyes; skin Irrit, Swallow: Medical attention
Remove: Immed non-lmperv contan vesic; (crq immed
Provide: Quick drench

Clothing: Repeat NIOSH Inh Head. drow. weak; Eye: Irr knmed CNS. blood, skin.
Goggles: Reason prob V: SCBAF:PD,PP/SAFPD,PP:ASCBA Abs &aexis, tremor, som; Skin: Water flush prompt eyes, kidneys
Wash: Immed contan Eacape: GMFOVISCBAE Ing anemic pallor, Irrft eyes; Breath: Re support
Change: NR. Con [carc Swallow: Medical attention
Remove: Immed non-lmperv contain Immed
Provide: Guick drench

Clthing Repeat : SCBAF:PD,PPfSAF:PD,PP:ASCBA Inh Kidney damage;brain E : Irr Immed Kidneys, brain,
Got gg Reason prob Escape: GMFOVISCBAE Abs damage;eye rrit; Slin: Water flushprompt CNScNS

Wash Promtwat Ing inanimals: eye, nose, Breath: Reap support
Change: NR. Con throat rit; narco Swallow: Medical attention
Remnove Prompt non-lmperv wet immed

147

Clothing: Prevent wet or freezing
Gogles: Reason prob

|~ e mdWe N R.
I =hng N-R.

Reoe Immed wet (amm)

NIOSH Inh Dizz, nau. vomit; via dist; Ee: Irr immed CNS, liver,
V: SCBAF:PD,PP/SAF:PD.PP:ASCSA Con stagger; slur speech; Skin: Water flush mmed kidneys, skin
Escape: SCBAE convuls, coma; liver, Breath: Reasp support

kidney damage; frostbite;
[carcl

Methyl chloride



Chemical name, Synonym. Eroure IDLH Physlcal Chemical and physical Incompatibilitles Measurement
stTucturjIormuls, trade namesI le description proprtsIa and method

CAS and ATECS Noe, and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP SO

guide No. otherwiss) Fl P MN& r VP FRZ
ftamma;lQlt1 UEL, LEL

Methyl chloroform Chlorothene: NIOSH 1000 ppm Colorless liquid MW: 133.4 VP: 100 mm Strong caustics Char;
1.1,1-Trichloroethane; C 350 ppm with a mild, BP: 165 F FRZ: -23 F strong oxidizers; CS2;

CH3CCI 1.1. -Trichloroethane 1900 mgm 3 ) chloroform-like Sol 0.4% UEL: 12.5% chemically-active GC7FID;
(stabilized) [15-mini odor. F.P: None LEL: 7.5% metals such as zinc, Ill

71-55-6 IP: 11.00 eV aluminum, magnesium (#1003,
KJ2975000 OSHA powders, sodium a Halr

350 ppm Sp Gr 1.34 potassium; water natad
(IS00mg m') Noicombustibe Liquid, [Note Reacts slowty Hydro-
sT 450 ppm however the vapor will with water to form carbons]

2831 74 1 ppm - 5.55 mg/m3 (2450 mg/ins) bum hydrochloric acid.)

Methylcycohexane Cyclohexylmethane. NIOSH/OSHA 10.000 Colorless liquid MW 98.2 VP(17F): Strong oxidizers Char;
Hexahydrotoluene 400 ppm ppm with a faint. BP: 214 F 43 mm CS,;

CH3C6H,, (I 600 MOW) benzene-like odor. Sol; Insoluble FRZ: -196 F GC7FID;
CH3 C6N,, (1600 mg~~~~~~~m3) benzene-like odor. AP~~~~~~FI: 25WF UEL: 6.7% III

108-87-2 IP: 9.85 eV LEL: 1.2% [#1500,
GV61250t0 Hydr-

148 carbons]
5?p.Gr: 0.77-

2296 27 1 ppm -4.08 mg/m Class IS Flammable Liquid

Methylcyclohexanol Hexahydrocresol. NIOSH/OSHA 10.000 Straw-colored MW 114.2 VP(86F): Strong oxidizers Char;
Hexahydromethylphenol 50 ppm ppm liquid with a BP: 311-356-F 2 mm CH Cl

CH3CH,,OH (235 mg/mn3) weak odor like Sol 4% FRZ: -58 F GCMF6;
coconutoi. Fl P: 154F UEL: ? 11(4)

25639-42-3 IP ? LEL ? [#S374]
GWO17sooo

S Gr:0.92L
2617 26 1 ppm - 4.75 mg/m' C 111A Combustibb Liquid

o-Methylcyclohexanone 2-Mehylcydhexanone NIOSHIOSHA 2500 ppm Colorless liquid MW 112.2 VP: 1 mm Strong oxidizers Porapak;
50 ppm with a weak BP: 325F (approx) AcetoneL

CH3CH90 230 Mg/M3) peppermint-like Sol: Insoluble FRZ 7F GQIFID;
9T75ppm odor. FI.P: 118F UEL:? 11

583-60-8 p 345 mgS IP:? LEL:? [#2521_
GW 750000 (skin

2297 26 1 ppm - 466 mg/m' clas 11 Combustible Liquid L



Personal protection
and anitation
(See Table 3)

Recommendationa
for respirator

selection-maxmum
concentration for use (MUC)

See Table 4)

Clothing Repeat
Goges: Reason prob
Wash: Prompt wet
Change: N R.
Remove: Prompt non-imperv wet

Route Symptoms
(See Table 5)

Inh Head, lss, CNS depres,
Ing poor equl: Irrit eyes;
Con derm; card arrhy

Health hazards

First aid Target organs
(See Table 6) (See Table 5)

irr Irmmed Skin, CNS, CVS,
Skin Soap wash prompt yes
Breath: Reap support
Swallow: lMedical attention

Immed

NIOSH/OSHA
1000 ppm: SA/SCBA
§ SCEAF:PD,PP/SAF PDPPASCBA
Escape: GMFOVISCBAE

Clothing: Repeat NlOSHIOSHA Inh Li-head, drow; skin, Eye: In Immed Resp sys, skin
Gog s- Reasonprob 4000 ppm: SA/SOBA Ing nose, throat Irrit Skin: Soap wash prompt
Wash Prompt 10,O ppm SACF/SCBAF/SAF Con Breath: Resp upport
Change: N.R. §SCBAFPD,PP/SAF PD,PPASCBA Swallow Medical attenton
Remove: Immed wet (flamm) tsape: GMFOV/SCBAE ined

Clothing: Repeat NIOSHJOSHA Inh Head; Irit eyes, upper Eye: Irr immed Resp sys, skin,
Gogges Reason prob 500 ppm: SA/SCEA Abs reap sys; Skin Soap wash prompt eyes;
Wash Promptcontam 1250 ppm: SACF Ing In animals narco;liver, Breath: Rasppport innimals: CNS,
Change: N.R. 2500 ppm: SCBAF:SAF Con kidney damage Swallow: Medicalaention liver, kidneys
Remove: Prompt non-iperv 10,000 ppm: SAF:PD,PP irned

contam g:SCBAF:PDPP/SAF:PDPPASCBA
Escpe: GMFOV/SCBAE

Clothing: Repeat NIOSH/OSHA Inh In animals: narco init E a: Immed In animals;
Gogges: Reason prob S00 ppm: SA'rSCBA Abs eyes, muc memb; derm SLn Soap wash prompt rp ys, liver.
Wash Prompt contamr 1260 ppm: SACF Ing Breath: Re support kidneys,skin
Change: N. 2500 ppm: SCBAF/SAF Con Swallow: Medical attention
Remove Promptnon-imperv : SCBAF:PD,PP/SAF:PD.PPASCBA immed

contan Escape: GMFOV/SCBAE

o-Methylcyclohexanone
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Chemical name, Synonyms, Exposure IDLN PhysIcal Chemical and physcal Incompatiblitles Measurement
structurelformuls, trade nams, llmite descripton propertbea and method

CAS and RTECS Noa, and conversion (TWA reacthritles (See Table 1)
and DOT ID and factora unless noted MW BP SOL

guide Nos. otherwise)l AIP Sp.or VP, FFZ
nammabitity UEL, LEE

Methylene bisphenyl 4.4-Diphenylmethane NIOSH 100 mg/mI White to light- MW: 250.3 VPtt04F): Strong alkalis, Bub;
isoryanate diisocyanate; 0.05 mgm3 iyellow odorlss BP: 342 F 0001 mm acids, alcohol Aeetvlate

MDIisoyylate e005sm./m Sol: 0.2% MLT 99 F HPLCIUVD:
CH2(CSH4 NCO) 2 Methylene bis(4-phenyl C 0 2 mg/m [Note: A liouid FI.P(oc: UEL:? III

isocyanate; (0.020 ppm) above 99 F.] 396 F LEL ? [#55211
101-68-8 Methylenedi-p-phenylene 10-min IP: ?
NQ9350000 ester ot isocyanic acid

OSHA
0 0.2 mg/m3

) Sp.Gr(122F): 1.19
2489 53 (0.02 ppm) Combustible Solid

Methylene chloride Dichloromelhane, NIOSH Ca Colorless liquid MW: 84.9 VP: 350 mm Strong oxidizers; Char(2);
Methylene dichloride Ca [5000 ppml with a chloroform- BP: 1041F FRZ: -139 F caustics; chemically- CS

CH2CI2 See Appendix A like odor. So: 2% UEL: 22% active metals such as GC7FID
Reduce exposure [Note: Agas above FI.P ? LEL: 14% aluminum. magnesium IlIl

75-09-2 to lowest feasible 104-F.] IP: 11.32 eV powders, potassium & [#1005]
PA8050000 concentration, sodium; concentrated

OSHA ACGIH nitric acid
500 ppm A2 50 ppm
C 1000 ppm (175 mg 3) Sp.Gr 1.33

1593 74 1 pm.53mg/in 2000 ppm (5-min max peak in any 2 hrs) Combustible Liquid

Methyl formate Methyl ester of formic acid. NIOSH/OSHA 5000 ppm Colorless liquid MW: 60.1 VP: 476 mm Strong oxidizers Carbo-B(2);
Methyl methanoate t00 ppm with a pleasant BP: 890 F FRZ: t48F [Note: Reacts slowly Ethyl

HCOOCH 3 (250 mgim3
) odor. Sol: 30% UEL: 23% with water to form acetate;

ST 150 ppm [Note: A gas above FtP: -2F LEL: 45% methanol & formic G/FID;
107-31-3 (375mg/M3

) 89M] IP: 10.82 eV acid.1 11(5)
L08925000 [#291]

Sp .Gr: 0.98
1243 26 ppm 250 rn/m'3 C ass IA Flammable Liquid

5-Methyl-3-heptanone Amyl ethyl ketone. NIOSH/OSHA 3000 ppm Colorless liquid MW: 128.2 VP: 2 mm Strong oxidizers Char;
Ethyl amyl ketone 25ppm with a pungent BP: 315F FRZ: 70-F Methanoll

C 3C"2COICH 5ICH. (130 mgnm3) odor. Sol: Insoluble UEL: ? CJ%;
FIP: 138F LEL:? GCFD;

541-85-5 IP: ? Ill,
MJ7350000 [1301.

Ketones

S.Gr: 0.82
2271 2 1 ppm -5.33 mgtm' Class II Combustible Liquid

L
L



i Personal protection
.- e and antatlon

(See Table 3)

Recommendations
for respirator

selection - maxImum
concentration for se (MUC)

(See Table 4)
Route Symptoms

(See Table 5)

Health hazards

First aid
(Sea Table U)

Target organs
(See Table 5)

Clothing: Reasonprob NIOSH Inh Irrit es, nose, throat, EYe Immed Reasp ys, eYeS
Gogls: Any poas 2 mg/ni: 8A ISCBA Ing cough, pulmn secretions, Skin: Soap wash Immed
Wash: PrompcOntan Smgtm' SA:CF Con chest pain, dyp; asthma Breath Reasp suppofl
Change: After work it reason 10Mgrnm 3: SCBAF/SAF Swallow Medical attention

probcontam tOO mg/rM: SCtAF:PD,PP immed
Remove: Pompt non-Imperv r:SCBAF:PDPP/SAF:PDPPASCBA

contan Escape: GMFOVHiE/SCBAE

Clothing: Repeat NIOSH Inh Ftg, weak, sleepiness, EYe ff immad Skin, CVS, eyes,
Gogles Reasonprob V: SCBAF:PD,PP/SAF:PD,PP:ASCBA Ing H-head; limbs numb, Skb: Soap wash prompt CNS
Wash Promptwet Escape: GMFOV/SCBAE Con tinglI; nau;iit ayes, Breath: Rrpsupport
Chang: N. R. skin; (carci Swallow: Medicalattention
Remove Prompt non-Imperv wet Immed

Clthing Repeat NIOSHIOSHA Inh Eye nose Irrit; chest Eye: In immed Ens. reap sys
Goggls Reasnprob 1000 ppm: SAISCBA- Abs oppreasion. dysp; via Skin: Soap wash immed CNSWas: Prmte 50pmS

han Prompt wet 2500 ppm: SACF Ing d at; CNS depres; Breath: Repsuppon
Change: N.R. 5000 opm SCBAF/SAF Con In animals: pulm edema Swallow: Medical atenton
Remove: Immed wet (flamm) *:SCBAF:PD,PP/SAF:PD,PPASCBA Immed

Escape: GMFOV/SCBAE
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Clothing: Any poss NIOSIVOSHA
Goggles: Reason prob 250 ppm: SAI/SCBA
Wash: Prompt wet 625 ppm: SA:CFNPAPROV

I Change: N.R. 1000 ppm: CCRFOV
Remove: Prompt non-Imperv wet 1250 ppm: GMFOVJSCBAF1SAF

3000 ppm: SAF:PD,PP
:SCBAF:PD.PP/SAF:PD,PPASCBA
scape: GMFOV/SCBAE

Inh Irrh eyes, muc memb;
Ing head; narco, coma; dem
Con

e 9: In Imned Eyes, skin, resp
SKin: Water flush syc, CNS
Breath: Reap support
Swallow: Medical attention

immed

5-Methyl-3-heptanone
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Chmiclnamu, Synonyms. Eiure IDLH P "acl Chemical and phyka l Incompatibilities Measurement
structurhmaormul , trad names. mi descriptlon propertes nd method

CAS and RTECS No,., and convarston (TWA reactvitles (Se Table 1)
and DOT ID and tactora unless noted MW BP, SOL

guide Nos. otherwise) Flar aiiSt.Or. VP, FRZ
liammabtit ty UEL, LEL

Methyl hydrazine Monomethyl hydrazine. NIOSH Ca Fuming, colorless MW: 48.1 VP(77F): Oxides of iron; Bub;
MMH Ca [50 ppm) liquid with an BP: 9 F S0 mm copper manganese; Pho-acid;

CH3NHNH2
See Appendix A ammonia-like odor. Sol: Miscible FRZ: -62F lead copper alloys; Vie;
C0.04 ppm FP: 17F UEL: 92% porous materialssuch 11(3)

60-34-4 (0.08 mgfms) SP: 8.00 eV LEL 2.5% as earth, asbesto, [Si 491
MV5600OOO 2-hrl wood & cloth, strong

OSHA ACGIH oxidizers such as
C 0.2 ppm A2 fluorine & chlorine;
(0.35 mgm) Sp.Gr(77'F): 0.87 nitric acid; hydrogen

1244 28 1 ppm 1.92 mg/m [skin Class IB Flammable Uiquid peroxide

Methyl iodide odomethan, NIOSH Ca Colorless liquid MW: 141.9 VP(77F): Strong oxidizers Char;
Moniodornethane Ca [800 ppm] with a pungent, BP: 109F 400 mm [Note: Decomposes Toluene.

CHI See Appendix A ether-like odor. Sol: 1% FRZ: -88F at 51
0F.] GCIFID;

2 ppm [Note: Turns FIP: NA UEL: NA III
74-84 10 mgm) yellow, red, or IP: 9.54eV LEL: NA [#1014]
PA9450000 skin] brown on expo-

OSHA ACGIH sure to light &
2 ppm A2 moistur 
(10 mgm3) Sp.Gr: 2.28

244 55 1 ppm 5.90 mg/n [skini Noncombustible Liquid

Methy isobutyl Isobutylmethylcarbinol, NIOSHIOSHA 2000 ppm Colorless liquid MW: 102.2 VP: 3 mm Strong oxidizers Char;
carinol Methyl amyl alcohol, 25 ppm with a mild odor. BP: 271'F FRZ: -130F 2-Propand/

4-Methyl-2-pentanol, 100 mgm') Sol: 2% UEL: 5.5% CS.
(C HCICH- MIC ET 40 ppm FtP: 106F LEL: 1.0% GCRt;

(Wf)CH. {165 mg/m3) IP: il1
Iskinj [#1 402,

108-11-2 Alcohols
SA7350000 Sp1r 0

2053 26 1 ppm 4258m/m3 Spar 08 C

Methyl isocyanate Methyl ester of isocyanic NIOSH/OSHA 20 ppm Colorless liquid MW: 57.1 VP: 348 mm Water, oxidizers, XAD-7;
acid, 0.02 ppm with a hap BP- 139F MlT: -49F acids, alkalis, CH CN

CHNCO MIC (0.05 mg/m3) pungent Mr. Sol(59Fn: UEL: 26% amines. iron, tin, HPC/LD;L
[skin] 10% LEL 5.3% copper OSHA

624-83-9 FIP: 19F [5541
Nt9450000 IP: 10.67 eV

Sp.Gr: 0.98

2480 30 1 ppm 2.37 mg/m Class IB Flammable Lquid _



Recommendations
sr on l protection for respirator Health azards

and sanitation election-maxmum
(See Table 3) concentration for use (DUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 6) (See Table 6) (See Table S)

Clothing: Any poss NIOSH I Irrit eyes, vomitdarr E Irr Immed CNS, resp sys.
Goggles: Any poss V: SCBAFPD PP/SAFPDPPASCBA Abe resp ays Irrit. tremors, Skin: Water lush Immed liver, blood,
Wash: Immed contain Escape: SCBAE Ing ataxia; noxa. cyan; Breath: Reapsupport CVS, eyes
Change: N.R. Con comvuls, carc] Swallow: tedical attention
Remove: Immed wet (ftamm) immed
Provide: Eyewash, quick drench

Clothing: Repeat NIOSH Inh Nau, vomit; verb, E : Irr immed CNS, skin, eyes
Goggles: Reason prob : SCBAF:PDPP/SAFPD,PP ASCBA Abs ataxia; slurred speech. Sin: Soap flush Immed
Wasn: Immd dwet Escaoe GMFOV/SCBAE ig drmv-derm; eye rit, Breath: Res upport
Change: N.R. Con Icaro) Swallow: MeIcal attention
Remove: Immed non-imperv contam Immed

Clothing: Repeat NiOSIWOSHA Inh Eye lil; head, drow; Eve irr inmed Eyes, skin
Gogaieas Reason prob 625 ppm: SA:CF Abs derm Skin Water fush prompt
Wash Prompt wet 1250 ppm: SCBAF/SAF Ing Breath: Rsp support
Change: N.R. 2000 ppm: SAF:PD,PP Con Swallow: Meical attention
Remove: Immed wet (flamm) L SCBAF:PO.PPSAF:POPPASCSA Immed

Escape: GUFOV/SCBAE
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Cothing: Any poss
j :Goggls Any possW Irmed cna

Change N.R.
Remove: Imned wet (flamm)
Provide: Eyewash, quick drench

NIOSHIOSHA
0.2 ppm: SA'/SCBA
0.5 ppm: SA:CF
1 ppm: SCBAF/SAF
20 ppm: SAF:PDPP
*: ScBAF:PDPP/SAF:PD,PPASCBA
Escape: OMFOV/SCBAE

Inh Irrit yes, nose, throat; Eye: In Immed Resp sys, eyes.
Abs cough, secretions, chest Skin: Waterflush immed kin
Ing pain, dysp; asthma; eye, Breath: Reap support
Con skin Ill; Swallow: Medical attention

in animals: pulm edema inmed

Methyt isocyanate



Chemicalnoma, Synonyms, Exosure IDLH Phyacal Chemical and phyaical Incompatibilltlee Measuremant
stueticalormuX, trad names. nytm desriptlon propertts and method

CA8 and RTECS Noa, and corwersilon (TWA reactivitles (See Table 1)
and DOT 0 and factors unless noted MW BP, SOL

gude No. otherwise) Ft P. IP S r VP FPRZ
fls;6611 iOr UEL, LEL

Methyl mercaptan Mercaptomethana. NIOSH 400 ppm Colorless gas with MW: 48.1 VP: >1 atm Strong oxidizers, Fillter;
Methanethiol, Ca ppr a disagreeable BP: 43°F FRZ: -186 F bleaches HCLCH C12;

CHSH Methyt sulthydrate (1mg/rn' odor like garlic Sol: 2% UEL: 21.8% GCiFPd-
[15-mi] or rotten cabbage. Fl.P(oc LEL: 3.9% OSHA

P84375000 OSHA below 4F IP: 9.44eV
0.5 ppm Shipped ass
(I mg/im) liquefiad SpGr 0.90 (quid at 32°F)

compressed Flammabl Gas
1064 13 1 ppm .2.00 mg/m gas. Class IA Flammable Liquid

Methyl methacrylate Methacrylae monomer, NIOSH/OSHA 4000 ppm Colorless liquid MW: 100.1 VP(&7F: Nitrates, oxidizers. XAD-2:
Methyl ester of methacryic 100 ppm with an acrid, BP: 214 F 40mm peroxides. strong CS,

CHZ-C(CH3)COOCH3 acid, (410 mghm') fruity odor. Sol; Slight FRZ -54F alkalis, moisture GC ID;
Mothyl-2-methyl-2-propenoate FI.P(ocL 50 F UEL 8.2% [Note: May polymerize III

80-624 IP: 9.709.V LEL: 1.7% if subjected to [#2537
0Z5075000 heat, oxidizers, or

ultraviolet Ih.
Usually contains an

SpGr: 0.94 inhibitoiir such as
1247 27 (inhibited) 1 ppm-4.16mgfm' Class IFlammable Liquid hydroquinone.)

dipha-Methyl styrene AMS. NlOSH/OSHA 5000 ppm Colorless liquid MW: 118.2 VP: 2mm Oxidizers, peroxides, Char;
lsopropenylbenzene, 50 ppm with a character- BP: 330°F FRZ -0OF halogens, catalysts CS.

CGHSC(CH,)-CH2 1-Methyl- -phenylethylene. (240 mgtm') istic odor. Sol, Insoluble UEL: 61% fr vinyl or Ionic GC7FID
2-Phenyl propylene ST 100 ppm FIP: 129F LEL: 1.9% polymers; aluminum, III

98-83-9 (485 gtm') IP: &35 eV iron chloride copper (#1501.
WL5250000 [Note: Usually con- Aromatic

lains an Inhibitor Hydro-
such as tert-butyl carbons]

Sp.Gr: 0.91 catechol.]
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I'I ppm - 4.91 mg/m' Class 11 Combustible Liquid

Mica (oontaining less Silicate mica NlOSH/OSHA N.E Colorless, odor- MW: 797(approx) VP: 0 mm None reported Filter;
than t% quarz) 3 mg/m' less flakes or BP: ? (approx) none,

(resp) sheets of hydrous Sol: Insoluble MLT: Grav,
silicates FI.P: NA U EL: NA III

12001-26-2 Nuisance
VV8760000 Oust

Sp.Gr: 2.6-3.2 (reap)] L
Noncombustible Solid



tO.~l ~ Recommendatlons el hazrd
I ~~~Personal protection for rspirrtor Heat za

and anitaton selection - maximum
(See Table 3) concentration for us (UC) Route Symptoms First aid Target organa

(Se Table 4) (See Table S) (See Table 6) (See Table 5)

Clothing: Prevent freezing NlOSH/OSHA Inh Narco; cyan; convula: E: I llrnmed Resp sys. CNS
Goggles Reason prob 5 ppm: SAlSCBAlCCROV Con pulm rrit S in: Water flush mmed
Wash: NR. 12.5 ppm: SACFIPAPROV Breath: Resp support
Change N.R. 25 ppm: SCSAF/SAF/CCRFOV/GMFOV
Remove Immed wet (flamm) PAPRTOV/SATCF

400 pp: SA:PD,PP

sc F:POPP'SAF:PD.PP:ASCBA

Clothing: Repeat NIOSHIOSHA Inh Irrit eyes, nose, throat; Eye lrr Immed Eyes, upper reap
Goggles: Reasonprob 1000 ppm: PAPROVrICCRFOV Ing derm SKin: Water flush prompt sys, akin

aWash Prompt we 2500 ppm: SA.CF Con Breath: Res support
Change: N.R. 4000 ppm: GMFOVISCBAF/SAF Swallow: Mecal attention
Remove: Immed wet (flamm) §:SCBAF:PDPP/SAFPD.PPASCBA Immed

Ecape: GMFOV/SCBAE

L
Clothing: Repea NIOSHIOSHA Inh Irit eyes, nose, throat; Eye: In Immed Eyes, resp ays,
Gogles: Reason prob 500 pm CCROVlSAISCBA Ing drow; derm Skin: Water flush prompt skin
Wash Prompt contan 1000 ppm: PAPROV/CCRFOV Con Breath: Reap support

Chng R .. 1250 ppm: SA. CF' Swallow: Mediceal ttention
Remove: Prompt non-mperv 2600 ppm: GMFOV/SC AF/SAF immed

contam 5000 ppm: SAF:PDPP
5 SCBAF:PD,PP/SAF:PD,PPASCBA
Escape: GMFOVISCBAE

Clothing: NR NIOSH/OSHA Inh Pneumoconiosis, cough, Eye: In Immed Lungs
Go90bs N.R. t5 mg/m: DU dysp; weak; ow-wgt Breath: Fresh air
Wash: N.AR. 30mrg/m'3 DMXSO/SA/SCB3A
Change N.A. 75 mgim': PAPRDM/SACF

I Remove: N.R. 150 mg/rm: HiEF/PAPRTHiE/SCBAF/
SAF/SATCF

500m/in: SA:PD,PP
5 SCBAF:PD.PPISAF:PD,PPASC8A

scape: HiEF/SCBAE

Mica (containing less than 1% quartz)
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Chemical name, Synonyms, Exposur IDLH Physical Chemical and physical Incompatlbilltles Measurement
structurelformua, trade names, itmit" description propertes and method

CAS and RTECS No*, and conversion (TWA reactivtites (Soe Table 1)
and DOT ID and factors unes noted MW BP, SOL

gulde Nog. otherwl") Fl. IP,9p.0r, VP FRZ
flammability UEL, LEL

Molybdenum (soluble Synonyms vary depending NIOSH N.E. Appearance and Properties vary Alkali metals. Filter;
compounds as Mo) upon te specific soluble See Appendix D odor vary dependng upon sodium, potassium, Acid;

compoundt depending upon the the specific molten magnesium ICP
OSHA specitic soluble soluble compound. III
5 mg/M3 compound. 1#7300.

Elemental

Molybdenum (insoluble Metal Molybden metal NIOSH N E Metat Dark9 ay MW_9S 9 VP mm Strong oxidizers Filter;
compounds as MOJ Synonyms or ther insolubl See Appendix D

compounds vary depending
Mo (Metal) upon the specific compound. OSHA

10 mgtm'
7439-93-7 (Metal)

156 A4680000 (Metal)

or 01BCK powoer or: oF appro '
with a metallic Sol: Insoluble U 4752F
luster. FlP: NA UEL: NA

IP: NA LEL: NA

Acid-
ICP;
III
[#7300.

Elements]

Sp Gr: 10.28 (Metal)
Flammable in form of dust or powder.

Monomethyl aniline MA. NIOSH/OSHA 100 ppm Yellow to light- MW: 107.2 VP(97'F): Strong acids. strong Bub;
Methyl aniline. 0.5 ppm brown liquid with BP: 384F I mm oxidizers NaOH;

CHNHCH, N-Methylaniline, 2m 3) a weak, ammonia- Sol: Insoluble FRZ: -71°F GC/FID;
skin like odor. FlP: 175F UEL:? 11(3)BY4550000 j~~Mthlamino)benzene. Li2~n100-81-8 Mthylphenyl amine IP: 7.32 eV LEL ? [#S153]

BY4SS0000

2294 57 1 ppm.446mgtm' Clis lilA Combustible Liquid L
Morpholine Diethylene imidoxide; NIOSHtOSHA 8000 ppm Colorless liquid MW: 87.1 VP: 6 mm Strong acids, strong Si el;

Diethylene oximide; 20 ppm with a weak, BP: 264IF FRZ: 23 F oxidizers, metals H SOjNaOH
CHONH Tetrahydro-1,4-oxazine: 70 mg/m3) ammonia- or fish- Sol: Miscible UEL: 11.2% [Note: Corrosive to GCIFI

Tetrahydro-p-oxazine ST 30 ppm like odor. Fl.Pl 981F LEL: 1.4% metals.] 11(3)
110-91-8 105 mgm) [Note A solid IP: 8eV [#S150]
ODB475000 1skin] below 23 F1

S a.Gr: 1.00
2054 29 1 ppm .33 62 MgtM3 Cbass IC Flammable LiquidL



Recommendations
Personal protection for respirator halth hazards

nd sanitation election - maxImum
(Se Table ) concntration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table ) (See Taba 5)

~Gogiff
ChaRe:
Remove

Repeat
Rea on prob
Prompt contam
N.R.
Prompt non-lmperv
contamn

OSHA
25 mgim3: (MI
50 mg/rn': DMXSCi/SA SCBA
125 mg/rn': PAPRDM /SA:CF
250 mgm': HiEFIPAPRTHiEI

SAT:CF/SCBAF/SAF
2500 mgft': SAF:PD,PP
S:SCBAF:PDPP/SAF:PD.PP:ASCBA
Escape: HIEFiSCBAE

Inh In animals: anor; Inco;
Ing it eyes, nose, throat;
Con dysp anemia

Eye: Irr immed
Skin: Water flush
Breath: Reap spport
Swallow: Medicalttention

immed

Reasp sys;
In animals:
kidneys, blood

inh In animals: Irrit sym,
Clothing N.R.

GglsN- R.L h.'r'as N. R:
Remoe: N.R.

OSHA
50 mgtm': DMA
100 mg/rn' DMXSOQ/SA/SCBA
250 mg/n': PAPRDMii/SA:CF
500 mg/': HiEF/PAPRTHiElSATCF/

SCBAF/SAF
5000 Mgata3: SA:PD,PP
: SCBAF:PD.PP/SAF:PD,PPASCBA
scapse: HIEFlSCBAE

Inh In animals: rrit Yes,
Ing nose, throat; anor, diarr.

liver, Ilstessnes;a
lier dney damage

Breath: Resp support None known I
Swallow: Medical attention humans

imred
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Clothing:
V~es:
Change:

- Remove:

Reason prob
Reason prob
Immed contain
NR.
Immed non imperv contam

NIOSM/OSHA
5 ppmr SASCBA
t12.5 ppm: SA CF
25 ppm: SCBAF/SAFISAT:CF
100 m SAFPD PP
* SCBAF:PD,PPISAFPD,PPASCBA
Escape: GMFSSCBAE

Inh Weak, dizz head; dysp.
Abs cyan;meltiemogilobinemia;
Ing pulm edema liver, bddney
Con damage

E :
S-kin:
Breath:
Swallow:

Irr mied Rasp sys, liver.
Soap wash immed kidneys, blood
Reasp support
Medical attention
immed

Clothing: An oss >25%/Repeat

Any poss
W h Prornpt Contam

*.- Change: N.R.
Remove: Immed wet (lamm)
Provide: 15-25% Eyewasht

325% uick drench

NIOSH/OSHA Inh Vs dist; nose Irrit; cough; EYe
550 ppm: SA:CFSPAPROVt Abs rasp Irrit; eye, skin Irrit Skin:
1000 ppm: SCBAF/SAFiCCRFOV Ing liver, kidney, damage Breath:
8000 ppm: SAF:PD,PP Con Swallow:
4 SCBAF:PDPPtSAF:PD.PPASCBA
Escape: GMFOV/SCBAE

Itr Immed Resp sys, eyes,
Water flush Immed skin
Art reasp
Medical attention
Immed

Mtorpholine



Chemical name, Synonym*, Exroau IDLH Physical Chemical and-physleal Incompatiblitls M m erod
structure/formula, trade names, lImite description prpere andmto

CAS and RTECS Noe.. and conversion (TWA reactivlles (Sa Table 1)
and DOT I and factors unless noted MW BP, SOL

guide Nos otherwise) Fl P I S r VP FRZ
flammWaWIF4 y UEL, LEL

Naphtha (coal tar) Crude solvent coal tar NIOSHtOSHA 10.000 Reddish-brown, MW 110a pprox) VP: <S mm Strong oxidizers Char
naphtha, 100 ppm prm mobile liquid with BP: 320-428 F FRZ ? CSI

High solvent naphtha, (400 mghn') [LELI an aromatic odor. Sol: Insoluble UEL ? GCIFID:
3030-30-6 Naphtha FIP: 100-1091F LEL ? III
DE3030000 IP ? (#15501

Sp.Or: 0.89-0.97
2553 27 1 ppm - 4.57 mgtm' (approx) Class 11 Combustible Liquid

Naphthalene Naphthalin, NIOSH/OSHA 500 ppm Colodess to brown MW: 12&2 VP: 0.08mm Strong oxidizers, Char:
Tar camphor, 10 ppm solid with an odor BP: 424 F MLT 176 F chromic anhydrids CS^

CIA White tar (50mg/m3) of mothballs. Sol 0003% UEL: 5.9% GCFIO;
T 15ppm (Note: Shipped as FIP: 1741F LEL 0.9% III

91-20-3 (75 mg/ma) a molten solid.) IP: &12 eV [81501,
0J0525000 Aromatic

Hydro-
SpGr: 1.15 carbons)
Combustible Solid, but will take

1334 32 some effort to Ignite.

alpha-Naphthylamine 1-Aminonaphthalene, NIOSH Ca Colorless crystals MW 143.2 VP(220,F): Oxidizes in air Filter/
1-Naphthylamlne Ca with an ammonia- BP: 573F 1 mm "d

C,0H7NHj See Appendix A like odor. Sol: 0.002% MLT: 122F 1

134-32-7 OSHA(1910.1004] air to a reddish- IP: 7.30 eV LEL? panol 
QM14000W See Appendix B purple color.] GCFID,

III
(5518]

Sp.Gr(77F): 1.12
2077 55 Combustible Solid L
beta-Naphthylamina 2-Aminonaphthalene. NIOSH Ca Odorless whibto MW 143.2 VP(226'F): None reporled Filter/

C,^NH, ~~2-Naphthylarnln
91-59-8
0M2100000

Cs
See Appendix A

OSHA11910.1009
See Appendix B

ACGIH
Al

red crystals wlth
a faint aromatic
odor.
(Note: Darkens in

air to a reddish-
purple colorI

W: 583! mm
Sol: Miscible MLT 232F

in hotwater UEL ?
Ft.P: 3151F LEL ?
IP: 9.71 eV

CH&4
2-Pro

GCFID:
III(55518

Sp.Gr(208F): 1.06
Combustible Solid1650 55 L



I Personal protection
end ankatlon
(See Table 3)

I Clothing: Repeat
1 , Goggles: Reason prob

Wash: Prompt wet
Change: NR.
Remove: Prompt non-lmperv wet

Recommendatlons
tor resplrtor

selection - maxmum
concentration tor use (HUC)

(See Table 4)

NIOSH/OSHA
1000 pm: PAPROV

5JCCRFOV
2500 ppm: SA:CF
5000 ppm: GMFOV/SCBAF/SAF
10.00 ppm: SAFPD,PP
* SCBAF:PD,PP/SAFPDPPASCBA
Escape: GMFOVISCBAE

Route Symptoms
(See Table 5)

Inh Li-head, drow; Irit
Ing eyes, nose, skin; derm
Con

Health hazards

First aid Target organs
(See Table ) (See Table 5)

Eve. In immed Resp sys, eyes
in Soap wash prompt skin

Breath: Resp support
Swallow: Medical attention

Immed

Clthing Repeat
GolGges: Reason prob
Wash: Prompt contan
Change: After work It reason

prb contam
Remove: rompI non-imperv

contam

NIOSH/OSHA Inh Eye rit; head; con?, Eye: In Immed
100 ppm: CCROVDMJSA/SCBA Abs excitement, mel; nau. Skin: Molten: flush
250 ppm: SA:CFBPAPROVDM Ing vomit, abdom pain; IrMI Immerv
500 m: CCRFOVHiEtSCBAF/SAF Con bladder; protuse sweat; Sol-Liq: soap
tSCBAFPDPPISAFPD,PP:ASCBA aun; hems. hemog, renal Breath: wash prompt
Escape: GMFOVHiE1SCBAE shutdown; derm Swallow: Respupport

Meical attention
Immed

Eyes, blood,
liver kidneys,
skin, RBC, CNS
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Clothing: Anty pose NIOSH lnh Derm; hemorrhagic Eye: lrr Immed (15 min) Bladder kin
Goggles: Any poss V: SCBAF:PD,PP/SAF:PD,PP:ASCBA Abs cys=tis;dysp, taxia, Skin: Soap was imm ed
Wash: Immed contam/daily Escape: HiEF/SCBA Ing methemogloblnemia; Breath: Reap support
Change: Alter work if ny poss Can hems; dysurla; (carcd Swallow: Medical attention

contain Immed
Remove: Immed contan
Provide: Eyewash, quick drench

Clothing: Any poss NIOSH Inh Dorm; hemorrhagic Eye: 1r Imnmed (15 min Bladder, skin
Gogles: Any poss V: SCBAF:PDPP/SAFPD,PP:ASCBA Abs cystitis; dysp: ataxs; SkIn: Soap wash Immed
Wish: Imrnedcontam/daily Escape: HIEF/SCBA Con methemoglobinemla. hems; Breath: Ree saupport
Change: After work it any poss Ing dysuria; Icarcl Swallow: Meical attention

contarn Immed
Remove: Immed contam
Provide: Eyewash, quick drench

beta-Naphthylamine



Chemical name, Synonyms, Exposur IDLH Physical Chemical and physlcal Incompatibilhles Measurement
structurtformula, trade names, lmits descrtption propertles and method

CA3 and RTECS No., and conversion (TWA reacthifies (See Table 1)
and DOT ID and factors unless noted UW BP, SOL

guide Nos. otherwise) FlIP. IP, Sp.Gr, VP, FRZ
flammabillty UEL, LEL

Nickel carbonyl (as Ni) Nickel tetracarbonyl NIOSH Ca Colorless to MW: 170.7 VP: 315mm Nitric acid, bromine, Char(low
Ca [7 ppm] yellow liquid with BP: 110F FRZ: -13°F chlorine & other Ni;

Ni(CO), See Appendix A a mustodor. Sol: 0.05% UEL:? oxidizers; flammable HN;
0.001 ppm [No: Aoas above Fl. P: <-4°F LEL: 2% materials HGA-

13463-39-3 (0.007 mg/ma) 1100 F.J IP: 8.28 eV III
OR8300000 O[HA #007)

OSA
0.001 ppm
(0.007 mg/ms) Sp.Gr(63°F): 132

1259 28 1 ppm 7.1 0mg/rm3 Class lS Flammable Liquid

Nickel metal and other Metal: Elemental nickel NIOSH Ca Metal: Lustrous, MW: 58.7 VP: 0 mm Stronp adds, sulfur. Filter;
compounds (as Ni) Synonyms of other compounds Ca [N.E.] silvery slid. BP: 5139°F (approx) selenium, wood & Acid;

vary depending upon the See Appendix A Sol: Insoluble MLT 2831F other combustibles, ICP;
Ni specific compound. 0.015 mg/m F.P: NA UEL: NA nickel nitrate III

IP: NA LEL: NA [#7300.
7440-02-0 (Metal) OSHA Elements)
QR5950000 (Metal) 0.1 mg/n)

(s um cm pd.l
mM (Metla Sp.Gr: 8.90
& insoluble cmpds) Noncombustible Solid in bulk form.

Nicotine 3-(1-Methyl-2-pyrrolidyl) NIOSH/OSHA 35 mg/r Pal-Yellow to MW: 162.2 VP: 0.08 mm Strong oxidizers. XAD-2;
pyridine 0.5 mg/m3 dark brown liquid BP: 482F FRZ: -110°F strong acids Ethyl

CHNCH,NCH, [skin) with a fish-like (Decomposes) UEL: 4.0% acetate;
odor when warm. Sol: Miscible LEL: 0.7% GC/Alk-FID;

54-11-5 [insecticidel FIP: 203°F 11(3)
OS5250000 IP: 8.01 V [#52931

So Gr 101
1654 55 1 ppm - 6.74 m/M

3
Class IIIB Combustible Liquid

Nitric acid Aqua ortis. NIOSH/OSHA 100 ppm Colorless, yellow. MW: 83.0 VP: 48mm Combustible Si gel;
Engravers acid, 2 ppm or red tuming BP: 181°F FRZ: -44°F materials, metallic NaHCOJ

HNO3 Hydrogen nitrate, 15mg/m
3
) liquid with an Sol: Miscible UEL: NA powders, hydrogen Na2CO;

Red turning nitric add ST4 ppm acrid, suttocating FI:P: NA LEL: NA sulfide, carbides, IC;
7697-37-2 (RFNA), 10mg/m3 odor. IP: 11.95 eV alcohols III
0U5775000 White fuming nitric acid (Note: Reacts with [07903,

(WFNA) [Note: Often used in an aqueous solution. Fuming water to produce Inorganic
1760 60 n40% acid soln nitri acid is concentrated nitric acid Sp Gr(77F) 1.50 heat Corrosive to Acis
2031 44( 40% acid soln) that contains dissolved nitrogen.I Noncombustible Liquid, metals.]
2032 4(fuming) I ppm , 2.62 mg/m

3
but increases the flammability oi combustible materials.

L
L
L



Peraonal protection
h.- and sanitation

(See Table 3)

Recommendations
tor reapintor

selection - maximum
concentraton for ws (MUC)

(Se Table 4)

Cthng:
Goales:

Change:

L Remove:

Route Symptom
(See Table 5)

Inh Sns derm. allergic asthma,
Ing pneuilts; [care]
Con

Health hazards

First edd Target organs
(See Table 5) (See Table 5)

Skin: Water lush immed Nasal cavities.
Breath: Asesuppport kings, skin
Swallow: Medaal atternion

hmmed

Ae~eat

Prompt rontam
After work It reason
prrb contain
Prompt non-lmpemr
contain

NiOSH
V: SCBAF:PD,PP/SAF:PD,PPASCBA
Escape: HiEF/SCBAE

Clothing: Any poss NIOSH lnh Head. verti; nau, vomrit, Eye: 1rr immed Lungs, paranasal
Gogls: Any poss V: SCBAF:PD.PP/SAF:PD.PP:ASCBA kig spigasricpain; Skin: Soap wash mined slnus, CNS
Wash: mimed wet Escape: GMFSSCBAE Con substarna pain; cough, Breath: Resp support
Change: NR. hyperpna; cyan:weak Swallow Meokal ttention
Remove: Immed wet (flamm) leucyt, pneulta,; dweirium, iiMede o

convuls; (carcJ
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Clothing:
Goggbs

vChange:

Provide:

Any poss
Any poss
mined contain

NR.
Immed nfon-imperv contain
Eyewash, quick drench

NIOSWVOSiiA

5 mgtm' SA/SCBAB
127in':SA:CP

35 mK SAF:PflPP

Ecape: GtMFOVISCBAE

Inh Nau, salv, abdom pain.
Abs vomit, dlarr; head, dizz,
Ing disturb hearing, vision;
Con coni, weak, Inco;

paroymal atrial fbbi;
convuls, dysp

EYe irr Immed CNS, CVS. lungs.
Skin: Water tush inmed GI tract
Breath: Rep support
Swallow: Medical attention

knined

-

Clothing:

Change:
Remove:
Provide:

Any pass pH <2.5/Repeat

Any pss
Imied contain
N.R.
tmrined nonl-mperv contain
pH c2.: Eyewash, quick
drench

Nk7SWOSHA Inh Init eyes, muc memb,
50 pm: SACF Ing skin; delayed pum
I0Opm: SCBAFISAF/GMFS'/CCRFS' Con edema, pneultis, bron;
§ SCBAFPD.PPISAF:PDPP:ASCBA dental erosion

cape: GMFS'lSCtAE

Eye: Irr immed Eyes, resp sys,
Skin: Water flush immed skin, teth
Breath: Rss support
Swallow: Medical attention

mined

Nitric acid



Chemical name, Synonyms, ExoSure IDLH Physical Chemical and physical IncompatibIlIties Measurement
structuraformuli, trade names, lImite deacription properties and method

CAS and RTECS Noa, and conversion (TWA reactlvitles (See Table 1)
and DOT I and factors unles noted MW BP, SOL

guide Nos. otherwise) Fl . IPSp.Or, VP. FRZ
flemmakllty UEL, LEL

Nitric oxide Mononitrogen monoxide, NIOSH/OSHA 100 ppm Colorless gas. MW: 30.0 VP: >1 atm Combustible Mi-skeve';
Nitrogen monoxide 25 ppm BP: 241'F FRZ: -263°F materials, ozone, Reagent;

NO (30 mgm 3) Sol: 5% UEL: NA chlorinated hydro- Vis;
Fl.P: NA LEL: NA carbons, ammonia, 111

10102-43-9 IP: 9.27 eV carbon disulfide, (P&CAM
QX0525000 metals, fluorine #231]

[Note: Reacts with
water to orm nitric acid.)

Nonflammable Gas, but will accelerate the
1660 20 1 ppm 1.25 mg/rn' burning of combustible materials.

p-Nilroanilina

NO2CHNH2

100-01-6
BY7000000
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para-Aminonitrobenzene, NIOSH/OSHA 300 mg/m Bright yellow MW: 138.1 VP(288#F): Strong oxidizers, Filter;
4-Nitroaniline, 3 mgim3 crystalline powder BP: 630°F 1 mm strong reducers 2-Pro-
4-Nitrobenzenamine, [skin] with a slight Sol: 0.08% MIT 295°F [Note: May result in panol;

Nit rophaniamine ammonia-like odor. FI.P: 3901F UEL ? spontaneous heating HPLCIUVD;
NA IP: 8.85 eV LEL: ? o organic materials 11(5)

in the presence of [S71
moisture.]

SpGr 1.42
Combustible Solid1661 55

Nitrobenzens

C6H6N02

98-95-3
DA6475000

Essence of mirbane, NIOSH/OSHA 200 ppm Yellow, oily MW: 123.1 VP(112'F): Concentrated nitric Si gel;
Nitrobenzol, 1 ppm liquid with a FRZ: 41°F 1 mm acid, nitrogen Methanol; I
Oil of mirbane (5 mg/m3) pungentodorlike Sol: 0.2% FRZ: 42°F tetroxide caustics, GC/FID; I

[skin) paste shoe polish. FlP: 1901F UEL: ? phosphorus penbs- IlI l
(N ate: A solid IP: 9.92 eV LEL(200'F): chloride, chemically- (82005]

below 42°F] 1.8% active metals such as
tin or zinc

1662 55 porn 5.1 2 mg/m3 Sp.Gr 120 L1662 55 1 wm - 512 mg/m' ~~~~~~~~~~~~~~~~Class lltA Combustble Liquid 

4-Nitrobiphenyt p-Nitrobiphany, NIOSH Ca White to yellow, MW: 199.2 VP: ? Strong reducers Filterl
p-Nitrodiphenyt. Ca needle-like BP: 644°F MLT: 237°F Si gel(2);

CgHC6H4NO2 4-Nitrodiphanyt, SeeAppendix A [rlline solid Sol: Insoluble UEL ? 2-Propan;
4-PhCnyCnero~nzene, wAhasweetish Fl.P: 2901F LEL:? GCIFID,

92-93-3 pPhenyinitrobenzene. OSHA[1910.10031 odor. IP:? N4)L
DVS600000 PNB See Appendix B PJCAM

ACGIH 0273]
Al

Combustible Solid L 



Recommendations
Personal protection for rapirator Hteaith hazards

and anitation selection - maximum
(See Table3) concentration for use (MUC) Route Symptoms Firat ald Trget organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: N.R. NIOSH/OSHA Inh Irrit eyes, nose, throat; Breath: Reasp support Resp ays
Gogles: NR. 100 ppm: SACF/PAPRS'/SAI Can drow; unconscious
Wash: N. R SCBA /CRFS&MGMFSL
Change: NR. 5 SCBAF:PDPPISAF:PDPPASCBA
Remove: N.R. Escape: GM FS'/SCBAE

I Clothing: Repeat NIOSH/OSHA
Goggles: Reason prob 30 mgfr3: SA SCBA
Wash: Immed contam/daily 75 mgtn3: SA:CF
Change: After work I reason 150 mgfm3: SCBAFJSAF

prob contam 300 mm , SAF:PD PP
Remove: Immed non-imperv contarn SCBAFPD,PPSAFPD,PPASCBA
Provide: Ouick drench Escape: GMFOVDMFulSCBAE

Inh Cyan. ataxia: tacar, E: Irrimmed Blood, heart,
Abs tachypnea; dysp; rrity; Skin: Water flush immed lungs, liver
Ing vomIt, diarr; convuls; Breath: Reap support
Con resp wrest; anemia; Swallow: MeDIal attention

methemoglobinemia immed
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Clothing: Any pos NIOSHiOSHA nh Anoxia; Irrit eyes; derm; Eye: irrimmed Blood, liver,
Goo les Reasonprob 10ppm CCROV/SA/SCBA Abs anemia; n. Soapwashimmed kidneys,CVS

Was R 25 SA:CF/PAPROV Ing In animals: liver, kidney Breath: Reapupport skin
Change: After work if any poss 50 ppm: CCRFOVGMFOV/SCBAF/SAF Con damage Swallow: Medical attention

contain 200 ppm: SAF:PD,PP immed
Remove: Immed non-Imperv contarn 5: SCBAF:PD,PP/SAF:PD,PPASCBA
Provide: Quick drench tscape: GMFOVSCBAE

Clothing: Any pose NIOSH Inh Head, lethargy, dizz: Eye: Irr immed Bladder, blood
Goggles: Any poss V: SCBAF:PD,PP/SAF:PDPPASCBA Abs dyap; ataxia, weak; Skin: Soap wash immed
Wash: Immed contamidaily Escape: HiEF/SCBAE Ing mathemoglobinemia; Breath: Rap support
Change: After work If any poss Con urinary burning; acute Swallow: Medical attention

contan hemorrhagic cystitis; Immed
Remove: Immed contam [carcl
Provide: Eyewash, quick drench

4-Nitrobiphenyl



I I
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Chemical name. Synonyme, Exosure IDLH Physleal Chemical and physical IncompatIbliltles Mesaurementstxucturatformula, trade names, imits descrtption propetes and methodCAS and RTECS No., and converalo (TWA reactivtlee (See Table 1)and DOT I and factors unles noted MW BP, SOLguide Nos. otherwise) Fl.F IPSpO Gr, VP FRZ
slammabilty UEL, LEL

p-Nitrochlorobenzene p-Chloronitrobenzne, NIOSH Ca Yellow crystalline MW: 157.6 VP: 7 Strong oxidizers Si gel;4-Chloronitrobenzene, Ca [1000 solid with a sweet BP: 468F MLT: 182°F Methanol;CIC,HNO, 1-Chloro-4-nitrobenzene. See Appendix A mg/m 3) odor. Sol: Insoluble UEL: 7 GC/FID;PCNB, Iskinj R.P: 261 F LEL:? II100-00-5 PNCB IP: 9.96 eV [#2005,CZ1 050000 OSHA Nitro-
1 MvG/M3 

benzenes)Isin Sp.Gr: bee2

1578 55 Solid that does not burn, or burns with difficulty.
Nitroethane None NIOSH/OSHA 000 ppm Colorless, oily MW: 75.1 VP: 16mm Amines; strong acids, XAD-2(2);100 ppm liuldwitha BP: 237F FRZ: -130F alkalis & oxidizers; EthylC3CH2NO2 (310g/m) mld, truity odor. Sol: 5% UEL: ? hydrocarbons acetate;FI.P: 82F LEL: 3.4% combustibles; metal GC/FID;79-24-3 IP: 10.88 eV oxides IIIK15600000 

1025261

Sp.Gr: 1.052842 26 1 ppm 3.12 mg/m' Class IC Flammable Liquid
Nitrogen dioxide Dinitrogen tetroxide, NIOSH/OSHA 50 ppm Yellowish-brown MW: 4.0 VP: 720 mm Combustible material. PalmesNitrogen peroxide. ST ppm liquid or reddish- BP: 700F FRZ: 15F water, chlorinated Tube;NO Nitrogen ttroxide. (1.8 mg/m') brown gas (above Sol: Reacts UEL: NA hydrocarbons, carbon Reagent:NTO 70F) with a pun- F.P: NA LEL: NA disulfide, ammonia, Vis;10102-44-0 gent, acrid odor. IP: 9.75 eV [Note: Reacts with IllOW9800000 [Note: In solid water to orm 1#87001form (below 151F) nitric acid.)

it found Sp.Gr: 1.44 (Uqid at 68F)
structurally as Noncombustible Uquid/Gas. but will accelerate the1067 20 1 ppm . 1.91 m g/m' N 204.1 burning of combustible materials.

Nitrogen ifluoride Trifluoranine. NIOSH/OSHA 2000 ppm Colorless as with MW : 71.0 VP: >1 atm Water, oil, NonTrifluorammonia 10 ppm a moldy BP: -200 F FRZ: -3404 F grease, oxidizable availableN F (29 mg/m ) Sote Shippe as So l: Insoluble UEL: NA materials, ammonia.
a liquefe FtP: NA LEL: NA carbon monoxide.7783-54-2 compressed gas.) I P: 12.97 eV methane, hydrogen,OX1925000 

hydrogen sulfide.activated charcoa.
diborane

2451 15 1 ppm 2.95 m g/m' Nonflammable Gas

L
L



II Recommendations
Personal prot ctbon for respirator Heah hazards

and anitatlon *lcb-I wiuand aanftatlon ecaction - maxImum
(See Table 3) corntration lor uae (MUC) Route Symptons First aId Target organs

(See Table 4) (See Table 5) (Ses Table ) (See Table 5)

Clothing: Reason prob NIOSH Inh Anoxia; unpleassant lsts; Eye: hr Immed Blood, liver,
Goggles: Reason prob V: SCBAF:PD.PP/SAF:PD,PPASCBA Abs mild anemia carcl Skin: Soap wash mmed kidneys, CVS
Wash: Immed wMePrompt Escape: HiEFiSCBAE Ing In animals: hera. hemog Breath: Reap aupport

contamidaily Con Swallow: Medical attention
Chance: Attar work If reason Immed

i

prob cotarn
Remove: Immed nonkinperv wett

Prompt non-Imperv
contan

Provide: Quick drench

Clothing: Repeat
Goggles: Reason prob

!__. Wash: Prompt wet
Change: N.R.
Remove: Immed wet (fiamm)

NIOSWVOSHA Inh Dorm; Eye r Inmmed
1000 ppm: SCRAF/SAF Con in animals: lac; dyap, Skin: Soap wash prompt
I:SCBAFPD,PPISAF:PDPPASCBA Ing putmrales, edema; liver, Breath: Rep pport
Eacape: SCBAE kidney in; narco Swallow: Mical ttention

Immed

Skin
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Clothing: Any poss NIOSH/OSHA Inh Cough, mucoid frothy Eye: Inr immed Resp sys, CVS
t Goglies: Any pass 25 ppm: SA:CF' Ing sputum. dysp; chest pain; Skin: Water tush mned

Wash: Imm dcontam 50 ppm: SCBAF/SAF Con puim edema, cyan. Breath: Re support
L.t Change: NR. SCBAFPDPP/SAFPD,PP:ASCBA tachypnea tacar; Swallow Medical ttenion

Remove: Immed non-lmperv contan tcape: GMFS&ISCBAE eyeirrit Immed
Provide: Eyewash, quick drench

Clothing: N.R.
Goggles: N. R.

I Wash N.R.
i Change: N.R.
I___ Remove: N.R.

NIOSH/OSHA
100 ppm: SA/SCBAJCCRS
250 ppm: SA:CF/PAPRS
500 ppm: SCBAF/SAF/CCRFSIGMFS/

SATCF/PAPRTS
2000 ppm: SAF PD.PP
5 SCBAF:PD,PP/SAF:PD,PP:ASCBA

scoape: GMFS/SCBAE

Inh In animals: melhemoglobin;
anoxia, cyan; weak, diz.
head; liver, kidney Inj

Breath: Resp support In animals:
blood

Nitrogen trifluoride



Chemical name, Synonyms. E sue IDLH PhscalCtmica ~ andt&,sical incompattbillties Measurement
strutursformta, trade names, Expastr PdsicalCheca ndhiiF.1.1 randll ms4et

and DOT ID and factors unless noted MW BP SOL
guide Nam, otherwise) FI. iPS.Gr, VP, FRZ

flommality UEL. LEL

Nitroglycerine Glyceryl trinitrate; NIOSH/OSHA 500 mng/mrn Colorless o pale- MW: 227.1 VP: 0.0003 Heat. Ozone. Tenax GC;
NC- ST 0.1 mg/m3 yellow, viscous BP: Begins to mm shock, acids Ethanol;

CH2NO3 CHNOCHNO, I1.2,3-Propanetrial [kin) liquid or solid decompose at FRZ: 561F CECD;
trinitrate; [Noe: OSHA ~ below 561F). 122-1401F UEL:? III:

55-63-0 Trinitrogtycerine stayed the LNota: An explosive Sol: 0.1I% LEL:? (#25071
QX2100000 start-up date for ingredient in dy- FLP: Explodes

the PEL on namite (20-40%) iP: ?
12/6/89 for the with ethylene
exlplosives ndustry glycol dinitrate Sp.Gr: 1.60

3064 26 I ppmn - 9.44 mg/rn 3 until 21/90.1 (80-60%).] Class 1118 Cobsil Liquid

Nitromethane Nitrocarbol NIOSHt 1000porn Colorless, oily MW: 81.0 VP: 28 mm Amines; strong adds. Chrom-lOS;
See Appendix 0 liquid with a BP: 2141F FRZ: -20,F alkalis & oxidizers; Ethyl

CH3NO2 disagreeable odor. Sol: 1 0% UEL:? hydrocarbons & other acetate;
OSHA FI.P: g5SF LEL~ 7.3% combustible GC/FPO;

75-52-5 100 ppm IP: 11.08 eV materials; metallic III
PA9800000 (250 mg/rn 3) oxides (#25271

[Note: Slowly corrodes
steel & copper when

Cp.r: 1. 14 Liquid
1261 26 I ppm -2.54 Mg/M3 ls CFambeLqi

1-Nitropropane Nitopropane. NIOSIOSHA 2300 ppm Colorless liquid MW: 89.1 VP: a8mm Amnines; strong scads. XAD-4;
1-NP 25 ppm with a somewhat BP: 269F FRZ: -621F alkalis & oxidizers; CsI

CHCH2CH2NO, (90 mg/rn) disagreeable odor. Sal: 1% UEL: ? hydrocarbons & other 6C7NPD;
FI.P: 98F LEL: 2.2% combustible OSHA
ip: 10.81 eV materials; metal [#48)

108-03-2 oxides
TZ5075000

G.r: 1 00
2608 26 1 ppm - 3.70 mg/m3 Clas ICFamal Li

2-Nitropropane Dimethylnitrornethians. NIOSH Ca Colorless liqid MW:. 89.1 VP: 13 mm Amines; strong acids. Chrom-106;
sec-Nitropropane. Ca 12300 ppm) with a pleasant. BP: 2491F FRZ: -1351F alkalis & oxidizers. Ethyl

CH3CH(N02jCH3 iso-Nitropropane, See Appendix A fruity odor. Sol: 2% UEL: 11.0% metal oxides, acetate;
2-NP Reduce exposure FILP: 751F LEL: 2.8% combustible materials GC/FID;

79-46-9 ~~~~~~to lowest feasible IP: 10.71 eV III
TZ5250000 concentration. [#125281

OSHA ACGIH
10 ppm C 10 ppn.~ A2 S.Gr:0.9

2608 26 1 ppm - 3.70 mg/mz (35 mg/mI3) (35 Mg/M3) Cls CFambeLiquid

L

L



Recommendations
Pral prtction for rsplnator Health hazards
end anitation selection - maximum
(See Table 2) concentration fbr use (UC) Route Symptoms First aId Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Any poss NIOSH/OSHA inh Throb head; dizz; nau, Eye: So Immed CVS, blood, skin
h.. Goggles: Reason prob I mg/rn: SA/SCBA' Abs vomit, bdon an S in: Soap wash Immed

Wash: Immed contam 2.5 mg/rn3: SAICF Ing hypotension ush; palp, Breath: Raep support
Change After work i any poss 5 mg/mn': SCBAF/SAF/SATCF Con methemoglobin; Swallow: Medical attention

contarn 200 mgm 3: SAF:PD.PP delirium. depres CNS: Immed
Remove: Immed wet (amm) *:SCBAF:PD.PPSAF:PD,PPASCBA angina; skin Irrit
Provide Quick drench Escape: GMFOVHIE/SCBAE

OSHA lnh Derm . -

Clthing Repeat
Gogge: Reason prob
Wash Prompt wet
Change: N.R.
Remove: Immed wet (flamm)

I000 ~ppm: SACFt/SCBAF/SAF Con

I scap: SCBAE 

Eye: rr mied Skin
in Soap wash prompt

Breath: Rasp support
Swallow: Medical attention

Immed
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Clthing: N.R.
Go!es: Reason prob

I Wash N. IR.
- Change: N R.

Remove: Immed wet (flamm)

NIOSH/OSHA
250 ppm: SAISCBA
62s ppm: SA:CF
1250 ppm: SCBAF/SAF
2300 ppm: SAF:PDPP

SCBAF:PDPPCSAF:PD,PPASCBA
Escape: SCBAE

Inh Eye irrit, hea, nau, Eye In Immed Eyes, CNS
Con vomit, diarr Skin: Soap wash prompt
Ing Breath: Res support

Swallow: Meical attention
immed

Clothing: N.R.
Gogsles: Reason prob
Wash: N.R.

! Change: N.R.
*.- Remove: Immed wet (flamnm)

NIOSH
V: SC8AF:PD,PP/SAF:PD,PPASCA
Escape: SCBAE

Inh Head. anor. nau, vomit
Con diarr, irril rsp sys,
Ing (carc)

E a Irr Immed
S in Soap wash prompt
Breath: Reasp support
Swallow: Medical attention

imned

Resp sys, CNS

2-Nitrepropans



Chemical name, Synonyms, Exposure IDLH Phyaed Chemical and physical Incompatibllltles Measurrment
*tructuraformula, trade names, limit description properdee and method

CAS and RTECS No*., and conversion (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Nos. otherwise) Fl. IPSp Or, VP FRZ
tiamma1ity UEL, LEL

N-Nitrosodimethylamine Dimethyinitrosamine; NIOSH Ca Yellow, oDiy MW: 74.1 VP: 3 mm Strong oxidizers T-Sorb;
N N-Dimethyinitrosamine; Ca liquid with a BP: 306F FRZ: ? Note: Should be Methanolt

(CH,) 2N2O DMNA; See Appendix A faint, character- Sol: Soluble UEL: ? stored in dark CHfCi,2
N-Methyl-N-nitroso- istic odor. FlP: ? LEL: ? botiles. GC/FID

62-75-9 methanamine; OSHA(1910.1016] IP: &69 eV III
100525000 NDMA; See Appendix B [*2522]

N-Nitrosodimettlhylamine
ACGIH
A2 SP.Gr: 1.00

1 ppm - 3.08 mg/n' [skin] Combustible Liquid

Nitrotoluene Methyl nitrobenzene. NIOSH/OSHA 200 ppm Yellow liquids MW: 137.1 VP(122F): Strong oxidizers Si elo
Nitrotoluol 2 ppm (o- m-isomers) or BP: 4321450/ 1/1M mm sulic acid Mehanol

NO2C$H4CH3 o: ortho-Nitrotoiuee 111 mg/m3) crystalline solid 460 F FRZ/MLT GC/FID;
2-Nitrotoluene iakinJ (p-isomer) with Sol: 0.07/ 2559/126F IIl

: 88-72-2 XT3150000 m: meta-Nitrotoluene a weak, aromatic 0.05t0.04% UEL: ? 1#2005.
m: 99-08-1 XT2975000 3-Nitrotoluene odor. FIP: 223/232/ LEL: ? Nitro-
p: 99-99-0 XT3325000 p: para-Nitrotoluene 223°F benzenes]

4-Nitrotoluene IP: 9.43/9.48/9.50 eV
S .Gr: 1.16/1.16/1.12

1664 55 1 ppm - 5.70 mg/m3 Class HIS Combustible Liquids

Octachoronaphthalene Halowax 1051; NIOSH/OSHA Unknown Waxy, pale-yellow MW: 403.7 VP:? Strong oxidizers Filter;
1.2.3.4.5.6.7.8- 0.1 mo/m' solid with an BP: 8241F MIT 3781F Hexane;

C,0 C Octachloronaphthalenea ST 0.3 mgtm' aromatic odor. Sol: Insoluble UEL: NA GC/FID;
Perchloronaphthalene [skin) FIP: NA LEL NA 11(2)

2234-13-1 IP: ? [#S971
QK0250000

SpGr: 2.00
Noncombustible Solid

Octane n-Octane. NIOSH 5000 ppm Colorless liquid MW: 114.2 VP:'0 mm Strong oxidizers Char;

L~
L

CI4'[CNICH3

111-65-9
RG8400000

normal-Octane 75 ppm
(350 mg/Mr)
C 385 ppm

1800 mg/m3l
15-min]
LSHA

ST 3if ppm
(1800 m/rMn)

with a gasoline-
like odor.

UF[-: 255"IF NIL: -70 1t-
Sol: Insoluble UEL: 6.5%
FI.P: 561F LEL: 1.0%
IP: 9.82 eV

BID; L
itt
[#1 500. .

Hydro

___oL
1262 27 1 ppm - 4.75 mg/m3

Sp.Gr: 0.70
Class I Flammabl Liquid



Recommendations
Prsonal protection for respirator Health hazrds

and sanitation selection - maxmum
(See Table 3) concentration for s (UC) Route Symptoms First aid Taget organs

(Se Table 4) (Se Table 5) (See Table 6) (See Table 5

Clothing: Any pose NIOSH Inh Nau, vomit, darr, E: Irr Immed Liver, kidneys,
Goggles: Anypots : SCBAF:PD,PP/SAFPD,PP:ASCBA Abs abdom cramps; head; Skin Soap wash Immed lungs
Wash: Immedontedally Escape: HiEF/SCBAE Ing lever; enlarged liver, Breath: Resupport
Change: After work It any pass Con aunereduced function of Swallow: U ical atenton

contam ver, ddreys, lungs; immed
Remove: Immed contam [caro

L Provide: Eyewash, quick drench

Clothing: Repeat
aGogles: Reason prob

&- Wash: Prompt contain
Change: N.R.
Remove: Prompt non-lmperv

contam

NIOSHWOSHA Inh Anoxia, cyan; head, En Irr Immed Blood CNS CVS,
20 ppm: SAISCBA Abs weak, dlzz; ataxia; dysp; Skin: Soap wash Immed ekin, Gl tract
59_ppm: SA:CF Ing tacar nau, vomit Breath: Resupport
t00 ppm: 8CBAFSAF/SATCF Con Swallow: Ued~al aten tion
200ppm SAF PDPP Immed
1: SCAFPDPP AF:PDPP:ASCBA
Escape: GMFOVHiE/SCBAE 169

Clothing: Any poss mol NIOSWVOSHA Inh Acne-form dorm; liver Eye: Irr Immed Skin, liver
Reason prob aol-lq I mgfm3 SArSCBA Abs damage, un Skin: Water flush Immed

Goggles: Any pos molV g:SOBAFPD,PPiSAFPD,PP:ASCBA Ing Breath: sp support
Reason prob sd-lio E cape: GMFOVHIEISCBAE Con Swallow: Medical attention

Wash: Prompt contam'daily inmed
Change: Alter work If reason

rob contain
Remove: mned non-lrperv contam molt

Prompt non-lmperv conain sol-liq

Cloting: Repeat
GogoIea: Reason probWan PromplwtL Change: N.R.
Remove: mmed wet (flamn)

NIOSH
750 pm: SA /SCBA
875 ppm: SA:CP

3750 ppm: SCBAFISAF
5000 ppm: SAF-PD,PP
f: SCBAF:PD,PP/SAF:PD,PP:ASCBA
Escape: GMFOV/SCBAE

Inh Irrit eyes, nose; drow;
Con dorm; chemical pneu
Ing

EvK?~. Irr Immed Skin, eyes, resp
Soap wash prompt sys

Breath: Reas support
Swallow: Medical attentlion

immed

Octane



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physcal Incompatibilltis Measurement
structurformula, trade namea. Ilmite description propertbae and method

CAS and RTECS Nos, and conversion (TWA reactlivties (See Table 1)
and DOT ID and factors unless noted MW P, SOL

guide Nos. otherwise) Fl . IPS Or, VP FRZ
flammabllti UEL, LEL

Oil mist (mineral) Heav mineral oil mist, NIOSH N.E. Colorless, oily MW: Varies VP: ? None reported Filter;
Paraflin oil mist, 5 mo/m3 liquid aeros BP: 680 F FRZ: 7 CFC-113;
White mineral oil mist ST f0 mg/m3 dispersed in air. Sol: Insoluble UEL: 7 IR;

8012-95-1 [Note: Has an odor FI.P(oc LEL ? III
PY8030000 OSHA like burned 275-5001F 1#5026

5 mg/mS lubricating oil.] IP: ?

So Gr 090
Class IIIB Combustible Liquid

Osmium tetroxide Osmic acid anhydride. NIOSH/OSHA I mg/ms Cdorless, MW: 254.2 VP(81IF): Hydrochloric acid. None
(as Os) Osmium oxide 0.002 mg/m crystalline solid BP: 2661F 1I mm easily oxidized available

(0.0002 ppm) or pale-yellow Soll77oF): 6% MLT: 105°F organic materials
0s04 ST 0.00 m/m' mass with an Fl. : NA UEL: NA [Note: Begins to

(0.0006 ppm) unpleasant, acrid, IP: 12.60 eV LEL: NA sublime below BP.]
20816-12-0 chorine-like

170 RN1140000 odor.(Note: Aliquid
above 1 -6F.] Sp.Gr 5.10 

2471 55 Noncombustible Solid

Oxalic acid Ethanedioic acid, NIOSH/OSHA 500 mg/ms Colorless. MW: 126.1 VP: <0.001 Strong oxidizers, None
Oxalic acid (aqueous). 1 mgtm3 odorless powder or BP: Sublimes mm silver compounds available

HOOCCOOH.2H2 0 Oxalic acid dihydrate ST 2mg/m3 ranular solid. Sol: 14% MIT 373 F 
iC: Th AP: ? Sulimes)

144-62-7 anhydrous form IP ? UE ?
R02450000 (COOH) 2 is an LEL:?

odorless, white
solid] Sp.Gr: 1.65

2449 54 Combustible Solid

Oxygen difluoride Difluorine monoxide, NIOSH/OSHA 0.5 ppm Colorless gas with MW: 54.0 VP: >1 atm Combustible None
Fluorineamonoxide, C0.05 ppmn apfculiar, foul BP: -230 F FRZ -371F materials, chlorine, availab

OF2 Oxygen fluoride (0.1 mg/m3) odor. Sol: 0.02% UEL: NA bromine. odine,
FI.P: NA LEL: NA platinum, metal .

778300000 IP: 13.11 eV oxides, moist air,RS21 00000 hydrogen sulfide.
hydrocarbons, water
[Not: Reacts very slowly with

2190 20 1 ppm 2.24 mg/m3 Nonflammable Gas, but a strong oxdlzer h hydroltuorc acd. L



RecommendatIons
Personal protection srmmpaon r Hm uth haards

and anltation ectn- amu
(Se Tblo3) aconcentration for ae (MUC) Route Symptoms first ald Target organa

(See Table 3) ~ ~ ~ ~ ~ (Sa Table 4) (See Table 5) (See Table 6) (Sea Table 5)

Clothing: Repeat NIOSHIOSHA Inh None reported Skin: Soap wash Resp sys, skin
Gogeges: N. S0 mMn

3
: SAtSCBA/HiE Breath: Fresh airL Wash:

Change:
Remove:

Prompt wet
N.R.
Prompt non-imperv wet

126 gmgt: SA:CF/PAPRHiE
250 mg/: HiEF/PAPRTHiE/SAT:CF/

SCBAF/SAF
2500 mg/m3: SA:PD.PP
: SC8AF:PD,PPiSAF:PD,PPASCBA

Escape: HIEF/SCBAE

Clothing:
Gogaies:

Change:

Remove:

Provide:

Reason prob
Any pos
Prompt contain
After work I reason

rompt non-lmperv
crontan
Eyewash

NIOSHtOSHA
0.1 mg/in: SCBAF/SAF/CCRFSIiE/

GMFSHiE
mlm' SAF.PDPP

L SCBAF:PDPPiSAFPDPPASCBA
Escape: GMFSHiE/SCBAE

Inh Lac, via dist conj; head;
Ing cough; dysp; derm
Con

Eya Irr Immed Eyes, resp ays,
Skin Soap wash immed skin
Breath: Resp support
Swallow Medical attention

immed
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Clothing:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

GogV-s:Wash
_ Change:

Remove:

Repeat
Any pss
Prompt Contan
Atter work If reason
prob contan
Prompt non-imperv
contan

NIOSH/OSHA
25 mg/M 3: PAPRDMt/SACFS
50 mglm': HiEF/SC8AF/SAF
600 mo/m' SAF:PDPP
f SCiAF PD,PP/SAF PD,PPASCBA
Eseape: HiEF/SCBAE

Inh Irrit eyes. muc memb,
Abs skin; eye bums; local
Ing pain. cyan; shock,
Con collapse, convuls

E e Irr immed Reap ays, skin,
Sn: Water flush prompt kidneys, eyes
Breath: RAp support
Swallow: Medical attention

Immed

Clothing: NR.
Gog2les: NR

I Wash: N.R.
Change: NR.

_- Remove: N.R.

NIOSH/OSHA
0.5 pom: SCBAISA
1:9 SCBAF:PD,PP/SAF:PD,PPASCBA
Escape: GMFS'ISCBAE

Inh Intractable head;
Con resp sys Irrit, puim

edema; eye, skin burns

Eye: Irr Immed Lungs, eyes
Skin: Water flush Immed
Breath: Reasp support

Oxygen difluodde



Chemical name, synonym, Exosure IDLH Physical Chemical andphysical Incompatibilities Measurement
structure/formuls, trade names, imits" descriptIon properties and method

CAS and RTECS Nos., and conversioni (TWA etti (SeTb 1
and DOT IO ad factors unless noted UW BP SOL

guide Nos. otherwise) FlW, IP S Gr VP FRZ
tlammabii y UEL, LEL

Ozone Triatomic oxygen NIOSH 10 ppm Colorless to blue MW: 48.0 VP: >1 atm All oxidizable Imp;
C 0.1 ppm gas wit a very BP: -169 F FRZ -315F materials (both Reagent;

03 (0.2 mghn3) pungent odor. Sol: Insoluble U EL: NA organic & inorganic) Via;

10028-15-6 OSHA FI.P: NA LEL: NA lN)RS822SWO OSHA ~~~~~~~~~~~~~~~~~~I P: 12.52 eV &4CAM
RS8225000 0.1 ppm 21541

(0. mg/a
1 ppm - 2.00 mg/m3 (Q8 rg/mJ) Nonflammable Gas, but a powerful oxidizer.

Paraquat 1,IV-DimethyI-4.4'- NIOSH/OSHtA 1.5 mg/ma Yellow solid with MW: 257.2 VP: Low Strong oxidizers. Filler;
bipyidinium dichloride; 0.1 mg/rn 3 a faint ammonia- BP: 347-3561F MLT.:? alkylaryl-sulfonate Waler;

(CH1(C3H4N),CHs).2C N,N - imethyI-4,4'- ( resp) like odor. (Decomposes) UEL: NA wetting agents HPLCILIVO; -

bipyridinium dichride; skin] 1herbiciel Sol: Miscible LEL: NA N:C oe vail r
191 0-42-5 Paraquat chloride; ~~~~~~~~~~~~~[Note: Paraquat FI.P: NA metals. Decomposas [85003]

DW2275000 Paraquat dichloride may also be found IP: N in presence of
commercially as a ultraviolet light]
methyl sulfate salt

2588 53 (slid pesticides) CN2Hl4N22HS o ncombulible Solid

Parathion O,0-Diethyl-O(p-nitrophenyl) NIOSH 20 mg/tn Pale-yelloW to MW: 291.3 VP: 0.00004 Strong oxidizers Filter;
phosphtorothioate; 0.05 mg/ma dark brwn liquid BP: 7071F mm Isooctane

(C2H5O)2P(S)OC#lt 4NO2 Diethyl parathion; [skin] with a garlic- Sol: 0.001 % FRZ: 431F GCIFPD;
Ethyl parathion; like odor. FI.P: ? UEL: ? II

56-38-2 Parathion-ethyl OSHA [Note: A solid IP:? LEL:? [5012]_
TF4550000 0.1 mg/M3 below 431F.LE: 502

[skin] Pesticide that
may be absorbed

2783 55 (liquid/dry) 1 PPM - 12.11 Mg/M3 ~~On a dry carrier.) Sp.Gr: 1.27
2783 55 (liquid/dry) 1 ppm .112.11 mg/mJ Combustible Liquid, but may be difficult to Ignite. 

Pentaborans Pentaboron nonahydride. NIOSH/OSHA 3 ppm Colorless liquid MW: 63.1 VP(77'F): Oxidizers, halogens. None
PeHo ne.01 W~tabe pentaborane 0.003 ppm with apungent BP: 140F 200 mm water halogenated available

B~~~lt, (0.01mg/ma) ~~~~~~~~~~~~~~~~odor liesour Sol: Reacts FRZ: -521F hydrocarbons
ST 0.01 5 ppm milk. FLIP: 86Ff UEL: ? [Note: May ' Ia~

RY8925000 (003 mg/m3) Ip: 9.90eV LEL: .2% S N OUISLY
RY8925000 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~in moist air. CorrosiveLto natural rubber.

Hydrolyzes slowly
1380 75 Sp~~~~~~~~~~~~~~~~~~~~.Gr: 0.62 with heat in water to

1380 75 ~~~I ppm - 2.62 mgtms Class 1C Flammable Liquid form boric acid.]L



L ~~Personal prottonL and snitaton
(See Table 3)

Clothing:
Goggles:
Wash:
Change:
Remove:

N.R.
N.R.
N.R.
N.R.
NR.

Recommendations
for respirator

Selection - maximum
concentreton for use (UC)

(Se. Table 4)

NIOSH/OSHA
1 pmSArSCBA/CCRS&
2.5 ppm: SA:CF/PAPRS'
5 ppm: cCRFS'YGMFS&/SC8AF/SAF/

SAT:CF
10 ppm: SAF:PD,PP
: SCBAF:PD,PP/SAF:PD,PPJASCBA
scape: GM FS'/SCBAE

Route Symptoms
(Sae Table 5)

Inh Irrit eyes, muc merb;
pulmedema: chronic
reap disease

Healtt hazards

First aid Trget organs
(See Table 6) (See Table 5)

Eye: Medical attention Eyes, reap eye
Breath: Fresh air, 100% 0,

L wClothing:
Goggles:
Wash:
Change:
Remove:
Provide:

Reason prob
Reason prob
Immed contain
NR.
Immed non-imperv contam
Ouick drench

NIOSWtOSHA Inh Irrit eyes, nose, *pis;
1 mgrm': CCROVDMFuL/SAI/SCBA Abs dorm; fingernail damage;
1.5 mg/r': CCRFOVDMFu/SA:CF/ Ing Writ GI tract; heart

SCBAF/SAF/PAPROVDMIu Con liver, kidney damage;
t SCBAF:PDPPJSAF:PDPP ASCBA acute pulm nflamm
Escape GMFOVHIE/SCBAE

XE: rr nmmed Eyes, reap sys,
S In: Water flush immed heart. liver,

Breath: Resp support kidneys, Gl tract
Swallow Medical attention

Immed

173

Clothing: Repeat NIOSH Inh Mosis; rhin; head; tight Eye: Ir Immed Resp eya, CNS,
Gogoles: Any poss 0.5mg/m': CCROVDMFu/SA/SCBA Abs chest wheez, 1st spasm, Skin: Soap wash mmed CVSeys, kin,
Wash: Immed contan 1.25 mg/m': SA:CFIPAPROVDMFu Ing saiY, cyan, anor. nau, Breath: Resp support blood chd
Change: Alter work If any pose 2.5 gm': CCROVHIEISCBAF/SAF/ Con vomit, abdom cramps, diarr; Swallow Medical attention

contarn PAPRTOVHiE/SAT.CF sweat; musc fasc weak, hmmed
Remove: tmmed non-imperv contan 20 mg/t': SA:PD,PP para: pidd, cont, ataxia;
Provide: Eyewash, quick drench : SCBAF:PD.PP/SAF PD,PPASCBA convuls. coma; low BP;

Escape: GMFOVHIEtSCBAE card hiregularties; akin,
eye Wit

Clothing: Reason prob NIOSHtOSHA Inh Diz, head, drow, l-head; Eye rr Inmmed CNS, eyes, skin
Goggles: Any pos 005 ppm: SA/SCBA Abs Inoo, tremor, tonic pasm Skin: Soap wash hmmed
Wash: Immed wet 0125 ppm: SA:CF Ing lace, neck, abdom, imbs; Breath: Resp support
Change: N.R. 0.25 ppm: SCBAF/SAF/SAT.CF Con convulsa rrit eyes, skin Swallow: Medcal attention
Remove: Immed wet (flammnl 3p p SA:PDPP Immed
Provide: Eyewash, quick drench 3:SCBAFPD,PPtSAFPD,PPASCBA

Escape: GMFS/SCBAE

Pentaborane
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Chemical name, Synonyma, Expo ur IDLH PhysIcal Chemical and physical IncompatbllIllea Measurement
structure/formula, trade names, I mite deription prop.rtl a and method

CAS and RTECS Nos, and conversion (TWA reactivitlea (See Table 1)
and DOT ID and factors unless noted MW P, S0L

guide Nos. otherwlsej Fl, IP SpOR VP FRZ
flamma6lilty UEL, LEL

Pentachloronahthaleie Halowax 1013; NIOSH/OSHA Unknown Pale yellow or MW: 300.4 VP: c1 mm Strong oxidizers Filter/Sub-
1,2,3,4,5-Pentachloro- 0.5 mghMS white solid or BP: 636 F MLT 335 F Isooctane,

C,511CIS naphthalene [skin] powder with an Sol: Insoluble UEL ? GC/ECD;
aromatic odor. Fl.P: 180 F LEL:? 11(2)

1321-64-8 IP: ? [IS9B]
OK0300000

Sp.Gr: 1.73
Combustible Solid

Pentachlorophenol PCP; NIOSH/OSHA 150 mgm Colorless to MW: 266.4 VP: 0.0001 Strong oxidizers Filter/Sub;
Ponta; 0.5 mg/M3

whit, crystalline 8P 588 F mm Methanol;
CCIOH 2,3,4,5,6-Pentachlorophenol [skin] solid we-h a Sol: 0.001% MLT 374F HPLC/UVD;

benzene-like odor. Fl.1P: NA UEL: NA III
87-86-5 (fungicide] IP: NA LEL: NA [#55121
SM6300000

Sp.Gr 1.98
2020 53 Nonicombuatible Solid

n-Pentana Pentane, NIOSH 15,000 Colorless liquid MW: 72.2 VP(65'F): Strong oxidizers Char;
normal-Pentane 120 pm ppm with a gasoline. BP: 971F 400 mm CS

CH3(CHJ 3CH5 (350mg/m) I LEL] like odor. Sol 004% FRZ: -202 F GC3FD;
C610 ppm LNot Agas above FI.P: -57.F UEL: 7.8% III

109-8-0 1800 mgi) 97F. ay be IP: 10.34 eV LEL: 1.5% 1*1500
RZ9450000 15-mini utilized as a Hydro-

OSHA fuel.] carbons]
600 opm (180 mg/m3) Sp.Gr 0.63

1265 27 1 ppm . 3.00 mgtm' ST 750 ppm (2250 mg/iM) Class IA Flammable Liquid

2-Pentanone Ethyl acetone, NIOSH 5000 ppm Colorless to MW: 86.1 VP: 16 mm Oxidizers, bromine Char;
Meyl propyl ketone, 150 ppm water-white BP: 215 F FRZ: -108F trihluoride CS

CH3COCH2CHCH, MPK (530 mg/m') liquid with a Sol 6% UEL: 8.2% GCFID;
characteristic FlP: 45 F LEL: 1.5% III

107-67-9 OSHA acetone-like odor. I P: 9.39 V 1#1 300.
SA7875000 200 ppm Keones

700 mg/m3) a
ST 250 ppm
(875 mg/m3) SpGr: 0.81

1249 2 1 ppm - 3.58 mg/in 3 Clas, 18 Flammable Liquid

I

L
L
L



} ~~~~~~~~~~~~~Rco mm endatbonsa
Personal protection R r respirator Health hazards

and sanitation selection maximum
(S.. Table S) concentration for use (UUC) Route Symptoms First ald Target organs

(See Table 4) (See Table 8) (See Table 3) (So Table 5)

Clothing: Any pos mol/Reoeat NIOSWOSHA Inh Head ttg, veni, *nor; Eye: Irr Immed Skin, liver, CNS
eol-q 5 mWm: SA /SCBA Abs pruritu, rmakin Skin: Soap prompt/Molten

Goggles Any pOss moitReason g SCBAF:PD,PP/SAFPD,PPASCBA Ing eruptions: pun, liver Flush mmed
probsol-liq Escape: GMFOVHiE/SCBAE Con nec Breath: Re support

Wash: Prompt contan Swallow: Medical Attention
Change: Alter work It reason immed

p rob contain
Remove: Immed non-imperv contam moi

Prompt non-imperv contan sol-iiq

thing:

Change:

Remove:
I Provide:

Any poss
Any poss
Immed contain
Atter work It any poss
contain
Immed non-imperv contain
Eyewash, quick drench

NIOSHtOSHA Inh Irrit eyes, nose, throat; Eye: Irr mmed CVS, resp sys,
5 mam: CCROVDMFu/SA SCBA Abs sneezing, cough: weak, Skin Soap wash immed eyes, liver,
t2 mgfm SACF /PAPROVOMFu Ing nor, low-wgt; sweat; Breath: Rea support kidneys, skin.
25 mlg/mr: CCRFOVHiE/SCBAF/SAF Con head, dizz; nau, vomit; Swallow: Medical attention CNS
150 mtm': SAF:PD,PP dysp. chest pain: high Immed

SCcAF:PO,PPISAF:PD,PPASCBA fever; dorm
scape: GMFOVHiE/SCBAE 175

Clothing: Repeat
Goge: Reason prob
Was: Prompt wet
Change N.R.
Remove: Immred wet (ftiamm)

NIOSH
1200 ppm: SA/SCBA
3000 ppm: SA:CFC

00pm:SCBAFISAFISAT:.CF
15,00D porn: SA:PD PP
6 SCBAI:PD.PP/SAFPDPP:ASCBA
Escape: GMFOVtSCBAE

Inh Orow; irrnit eyes, nose; Eye: Irr immed Skin, eyes, resp
Ing derm; chemical pneu Skin: Water wash prompt sys
Con Breath: Resp support

Swallow: Medical attention
Immed

_ .. _ . ... __ 

Cthing: Repeat
Goggs Reason prob

i Change: N.R.
L Remove: Immed wet (tlamm)

NIOSH
1000 ppm: CCROVIPAPROV
1500 ppm: SAtSCBA
3750 ppm: A.CF'
5000 ppm GMFOVtSC8AF/SAF
s: SCAF:PDPPrSAF:PDOPP:ASCBA
Escape: GMFOVtSCBAE

Inh Irrit eyes, muc memb-; Eye: Irr mmed
Ing head; dorm; narco, coma Skin: Water flush
Con Breath: Rep support

Swallow: Medical attention
Immed

Resp sys, eyes.
skin, C

2-Pentanone



Chemical name, Synonyms, Exposre IDLH Physical Chemical and physical Incompatibilities Measurement
structure/tformuba, trade names, Imits description propertias and method

CAS and RTECS No, and conversion (TWA reactivities (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Noe. otherwise) Fl P. IPSp r, VP FRZ
ftammalilty UEL, LEL

Perchloromethyl PMM NIOSH/OSHA 10 ppm Pale-yellow, oily MW 185.9 VP: 65mm Alkalis, amines, None
mercaptan Tricholoromethans sulfenyl 0.1 ppm liquid with an BP: 297 F FRZ: ? hot iron, water available

chloride, (0.8 mgfm3) unbearable acrid (Decomposes) UEL: NA [Note: Corrosive to
ClCSCI Trichloromethyl sulfur odor. Sol: Insoluble LEL: NA most metals.)

chloride Fl P: NA
594-42-3 IP: ?
PB0370000

Sp.Gr: 1.69
1670 55 1 ppm - 773 mg/M3 Nonconbustible Liquid, but will support combustion.

Perchloryl fluoride Chlorine fluoride oxide, NIOSH/OSHA 385 ppm Colorless gas with MW 102.5 VP: 1 atm Combustibles, strong None
Chlorine oxylluoride, 3 ppm a characteristic. BP: -521F FRZ: -234°F bases. amines, available

CIOF Trioxychlorofluoride (14 mgm) sweet odor. Sot: 0.06% UEL: NA finely divided metals,
ET6 ppm [Note: Shipped as Fl P: NA LEL NA oxidizable materials,

7616-94-6 (28 mgtm) a liquefied IP: 13.60 eV reducing agents,
SD925000 compressed gas] alcohols

1955 15 1 ppm -4.26 mg/M' Nonflammable Gas, but will support combustion.

Petroleum distillates Aliphatic petroleum naphtha, NIOSH 10,000 Colorless liquid MW: 99(approx) VP: 40mm Strong oxidizers Char
(naphtha) Petroleum naphtha 350malm' ppm witha asolie- BP 460 F (approx) CS

C 800 MgIm3 or kerosene-like Sol: Insolubl FF2 7 G :10I
[15-min] odor. FlP: -40 to UEL: 5.9% III

[Note: A mixture -86 F LEL 1.1% [#I550,
8002-05-9 OSHA of paraffins IP: ? Naphthas[
SE7449000 400 ppm (Cs to C, 3) that

(1 600 mg/ni3) may contain a small
amount of aromatic Sp.Gr: 0.63-0.68

1255 27 1 ppm - 4.11 mg/M (approx) hydrocarbons.1 Flammable Liquid

Phenol Carbolic acid. NIOSH 250 ppm Colorless to MW: 94.1 VP: 0.4 mm Strong oxidizers, XAD-7;

176

L

L
C5,HOH

108-95-2
SJ3325000

1671 55 (solid)
2312 55 (molten)
2821 55 soln)

Hyoroxybenzene,
Monohydroxy benzene.
Phenyl alcohol,
Phonyl hydroxide

ppm
(19 mgin3)
C 15. PPm
60 mWiM3nL15-min)
skinA

5rpm fi9g miM)

ight-pink, OF: 3S9F MLT: M'9 calcium hyl
crystalline solid SoA771F): 9% UEL: ? aluminum 
with a sweet, F].P 175 F LEL: 1.8% acids
acrid odor. IP: 6.50 eV
[Not Phenol

liquefies b
mixing w about
8% water.) SpGr: 1.06

Combustible Solid

pocnrite,
chloride.

Methanol;
HPLCIUVD;
OSHA
[1#32 



L___ Personal protection Re ommendatlon Health haezards
and sanitatlon ele ctbinr-aximum
(See Table 3) concentrstIon tor uas (MUC) Route Symptoms rstd d Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Clothing: Repeat NIOSH/OSHA Inh Lee, eye inflamm; Irrit E a: Irr mmed Eyes, resp sys,
G oles: Reasonprob ppm SA'SCBA ICCROV Aba nose, throat;cough; Sin: Soap wash Immed liver, kidneys,
Wash: Prompt wet 25 ppm: SA:CFIPAPROV Ing dyap, dee breathpin, Breath: Rn p support skin
Change: N. ppm: CCRFOV/GMFOVISCBAF/SAF/ Con coarse res; vomit Swallow: Medical attention
Remove: Prompt non-lmperv t SATCF/PAPRTOV' pallor, tacar; acidosis; immrd

¶ 10 pm: SAFPD,PP *nuria
: SCBAF:PDPPI/SAF:PD.PPASCBA

* Eacape: GMFOVISCBAE

Clothing: Prevent akin freezing NIOSHIOSHA inh Rasp Writ; skin bums; Eye: Inimmed Reasp aysskin,
Gogt es: Reason prob Spm: SA/SCBA Con in animals: Breath: Reap support blood

! Wash: N.R. 75pm SACF methemoelobin; anoxia;
Change: NR. 10pp SCAFSAF cyan, wea. dizz, head;
Remove: Immed non-lmperv contam 38Sppm SAFPDPP pulmedema: pneuitis

6: 6CBAF:PD,PPISAF:PD,PPASCBAL ~~~~~~~~~~~Eape: GMFSLJSCBAE

Clothing: Repeat NiOSH Inh Dizz, drow, head, nau; Eye: I nimmrd Skineyes, resp
Gog~iea Reasonprob 850pprn SCBA/SA big Writ eyes, nose, throat Skin: Soap wash prompt ys,CNS

Was: Promptwet 2125 m SACP Can drycrackedskin Breath: Reap support
Change: N.R. 4250 ppm: SCBAF/SAFISAT:CF Swallow: Medical Attention
Remove: Immed wet (flamm) 10,000 m: SAF:PD PP immed

6: SCBAF :PD,PP/SAPD,PPASCBA
Escape: GMFOVISCBAE

Clothing: Any poss NIOSWOSHA inh Irrit eyes, nose, throat; Ey: Irr rnmed Liver, kidneys,
Goggles: Any pss 5rqppm: CCROVDM/SAISCBA Abs anor, low-wgt: weak, Sin: Soap wash immed skin

Wash: Immed contaem 125 ppm: SA:CFPAPROVDM Ing musc ache, ain dark Breath: Rsa support
Change: After work If any poss 250 ppm: SCBAF/SAF/CCRFOVHIEI Con urine; cyan liver, kidney Swallow: Medical attention

_ contain GMFOVHIEIPAPRTOVHIE damage; skin bums; derm; Immed
Remove: Immed non-imperv contain 6: SCBAF:PD,PPrSAF:PD,PP:ASCBA ochronoasis; tremor,
Provide: Eyewash, quick drench Escape: GMFOVHiE/SCBAE convuls, twitch

Phenol
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Chemical name, Synonyms, Ex sure IDLH Physical Chemical and phyalcal Incompatibilitles Measurement
structure/formula, trade names, lmite daecription properties and method

CAS and RTECS Noa., and convrsloo (TWA 3 reactlvitles (See Tabla 1)
end DOT ID and factors unleos noted lAW BP, SOL

guide Na. otherwise) Fl P. IP'So Or, VP, FRZ
flammcbwl UEi, LEL

p-Phenylene diamine 4-Amino aniline; NIOSHIOSHA Unknown White to sliphtly MW: 108.2 VP: r1 mm Strong oxidizers None
1 ,4-Benzensdianine; 0.1 mg/m3 red crystelline BP: 51 3F MIT 2951F available

C6H4(NH2)g p-Diaminobenzane; (akin) solid. Sol: 5% UEL ?
,4-DOiaminotisnzene FI.P: 3121F LEL:?

106-50-3 IP: 8.89 eV
SS8050000

1673 53 Combustible Solid

Phenyl ether (vapor) Diphenyl ether NIOSH/OSHA N.E. Colorless, MW: 170.2 VP(77 i7 Strong oxidizers Char;
Diphenyl oxide. 1 ppm crystalline solid BP: 496rF 02mm 

C6H5OC$H5 Phenoxy benzene, (7 mg/M3) or liquid Sol: Insoluble MLT: 82 F CO D:-
Phenyl oxide (above 821F) with FlIP: 234-F UEL: 1.5% 11(2

101-84-8 a eranium-like IP: 8.09 eV LEL: 0.8% J#S72
KN8970000aor

178
8?p.Gr: 1.08

1 ppm - 7.08 mg/m' Class HIS Combustible Liquid

Phenyl ther-biphenyl Diphenyl oxide-diphenyl NIOSHIOSHA N.E. Colorless to MW: 1(aspprox) VP(77F): Strong oxidizers Si gel;
mixture (vapor) mixture, I ppm straw-colored BP: 495F 0.08 mm Benzene;

Dowiherme A (7mg/M3 ) liquid or solid Sol: Insoluble FRZ: 54-F GC/FID;
CHsOCsHStC6HsC4H5 (below 541F) with Fl.P(oc): 255 F UEL ? 11(2t

a disagreeable. IP: 7 LEL:? [#S73
8004-13-5 aromatic odor.
DV1500000 [Note: A mixture

typeally contains
Ipenyl thr SGr(77'F) 1.08

ppm - 6.90 mg/m3 & 25% biphenyl j Cass 1118 Combustbli quid

Phenyl ghdyl ether ,2-Epoxy-3-phenoxy NIOSH Ca Colorless liquid. MW: 150.1 VP: 0.01 mm Strong oxidizers, Char;
propane; Ca [Unknown] [Note: A solid BP: 473'F FRZ: 38 F amines, strong acids, CS;

CH1 002 GlyIdyl phenyl ether See Appendix A below 38F] Sol: 0.2% UEL: ? strong bases GC/fiD:
POE;~ Ci1ppm FL.P: 2481F LEL:? 11(2)

122-60-1 Phenyl 2.3-epoxypropyl ether is mg/m 3) IP: ? [#741
TZ3675000 [ 5-min

OSHA
1 ppm Sp.Gr: 1.11

I ppmn - 8.24 Mg/m3 (8 mg/rn 3) Class IS Combustible LiquidL



Recommendations
Personal protection for rspirator Health hazards

and sanitation Selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (Sea Table 5)

Clthing: Reason prob NIOSH/OSHA Inh Irrit pharynx, larynx; Eye Ir Immed Reap sys, skin
Gogles Reasonprob 2.5 mg 3

: SA:CF t
Abs bronchial asthma: sans Skin Soapwash,0rompt

Wash Prompt conlam/daily 5 mg/rn 3: SCBAF/SAF Ing derm Breath: R support
Change: After work irson 25mr 5m: SAF:PD,PP Con Swallow: MeJocal attention

orob ontan *SCBAF:PDPP/SAF:PO.PPASCBA Immed
Remove: rompt non-imperv Escape: GMFSHiE/SCBAE

contam

Clothing: Repeat NIOSIOSHA Inh Nau; Wit eyes, nose, Ey: Irrimmed Eyes, skin, reap
Goges Reason prob 25 ppm: SA.CF4tPAPROVDMt Con k Skin: Soap wash prompt ys
Wash Prompt contan 50 ppm: CCRFOVHE/GMFOVHiEt Ing Breath: Repupport
Change: N.R. SCBAF/SAF Swallow: MedIal attention
Remove: Prompt non-irperv 100 ppm: SAF:PD,PP Immed

Contarn 4:SCBAF:PDPP/SAFPD,PPASCBA
Escape: GMFOVHiEtSCBAE

Clothing: Repeat NIOSH/OSHA Inh Nau; Irit eyes, nose, Eye In immed Eyes, skin, resp
Goggles: Reason prob 25 ppm: SACF5/PAPROVDM' Con kin Skin Soap wash prompt ys
Wash Prompt contain 50 ppm: CCRFOVHIEtGMFOVHiEt Ing Breath: Rep support
Change: NR. SCBAFtSAF Swallow: Medical attention
Remove: Pompt non-lmperv tOOom SAF:PD PP immed

contain SCBAF:PD,PPtSAF:PD,PPASCBA
Escape: GMFOVHIEtSCBAE

Clthing Any poss NIOSH Inh Skin Writ. sens; Iit Ee: Inr Immed Skin, eyes, CNS
WG ggle Reason prob V: SCBAF PDPPtSAF:PD,PP ASCBA Con eyes, upper reasp ys; S In: Soap wash prompt

Wasn Promptrontam Escape: GMFOV/SCBAE Ing narco; carc) Breath: Rep support
Change: N.R. Swallow: Meical attention
Remove: Prompt non-imperv Immed

contan

Phenyl glycidyl ther
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Chemical name, Synonyma. Exposure IDLH Physical Chemical and physical Incompatibilities Measurement
structure/formula, trade names. lImits description properties and method

CAt and RTECS No., and conversion (TWA reactivItles (See Table 1)
and DOT 10 and tactors unless noted tU BP, SOL

guid No. othewise) FlP., Spt.r, VP FRZ
fgammuNth sty UEL, LEL

Phenylhydrazine Hydrazinobenzene, NIOSH Ca Colorless to pals- MW: 1081 VP(161°F): Strong oxidizers. Bub;
Monophenylhydrazine Ca [295 ppm] yellow liquid or BP: 470 F I mm lead dioxide Pho-acid;

C6HNHNH SeeAppendixA solid (beow 67F) (Decomposes) FRZ: 67 F Via;
C 0.14 ppm with a taint, Sol Sli UEL ? 11(3)

100-63-0 (0.6 mg/m3) [2-hr] aromatic odor. FIP: 190F LEL: ? S1 60
MW8925000 OSHA ACGIH IP: 7.64 eV

5 ppm A2
(20 rngtm3)

T 10 ppm (45 mg/n') Sp.Gr: 1.10
2572 53 1 ppm , 4.49 mg/m' [skin] Class IIIA Combustible Liquid

PhosdrinO 2-Carbomethoxy-t-methylvinyl NIOSH/OSHA 4 ppm Pale-yellow to MW 224.2 VP: 0.003 Strongoxidizers Chrom-102;
dimethyl phosphate. 0.01 ppm orang liquid with BP: Decomposes mm [Note Corrosive to Toluene;

C1H,3,.PO2 Mevinphos (01 mg/M') a weak odor Sol Miscb FRZ: -69 F cast iron, some GC/FPD;
ST 0.03 ppm [Note: Insecticide FlP(oc): 3471F UEL ? stainless stoots, IlI

7786-34-7 (0.3 mg/M') that may be IP:? LEL: ? and brass.] [#2503]
G05250000 [skin] absorbed on a

dry carier.]

Sp Gr: 1.25
2783 55 1 ppm - 932 mg/m' Class IIB Combustible Liquid

Phosgene Carbon oxychloride, NIOSH 2 ppm Colortess gas with MW: 98.9 VP: >1 atm Moisture Imp;
Carbonyl chloride, 0.1 pprn a suffocating odor BP: 471F FRZ: -198'F [Note: Reacts slowly Reagent;

COCI, Chlorolormyl chloride 104 mg/M) like musty hay. Sol: Slight UEL: NA in water to form Vis;
C0.2 ppm [Note: A fuming FI.P: NA LEL NA hydrochloric acid 111)

75-44.5 (0.8 mg/m') liquid below IP: 11.55 eV & carbon dioxide. 'P&CAM
SY5600000 [15-min] 4r-F. Shipped as #219]

a liquefied
compressed gas.]

OSHA
0.1 ppm Sp.Gr: 1.43 (Uquid at 32°F)

1078 15 1 ppm - 4.11 mg/m' (0.4 mg1rn') Nonilammable Gas

Phosphine Hydrogen phosphide, NIOSH/OSHA 200 ppm Colorless gas with MW: 34.0 VP: >1 atm Air, oxidizers, Si gel;
Phospnorated hydrogen. 0.3 ppm a fish- or garlic- BP: -126F FRZ: -209F chlorine, acids, Reagent;

PH, Phosphorus hydride, (0.4 mg/n3 ) like odor. Sol: Slight UEL:? moisture, halogenated Vis;
Phosphorus thydride ST I ppm [pesticide] FIP: NA (Gas) LEL:? hydrocarbons, copper 11(5)

7803-51-2 (1 mg/M) [Not: Shipped as IP: 9.96 V [Note: May hrite [#S32]
SY7525000 a liquetied SPONTAN;oUSLY

compressed gas. on contact with air]
Pure compound
is odorless. 

2199 18 1 ppm=.4lgtm' Flammabe Gas

L
L

L
L



L__ Personal protection
*nd.A ss

Recommendations
.. ,'.sp I o Health hazards

SeeT l3) concentraton tr use (MIUC) Route Symptom First ald Target organs
(Ste Table 4) (See Table 5) (Sea Table 6) (See Table 5)

Clothing: Any poss NIOSH lnh Skin ens, hemnolyic .Eye: 1w Inmed Blood, rsp, sys.
Goggles: Any poss V: SCBAF:PD,PPtSAF:PD.PP:ASCBA Abs neiai .dysp. cyan siun; Skin: Soap wash Immed liver. kidneys.
Wash: Immedcontam/daily Escape: SCBAE InI kidney damae;vascular Breath: ReD support sin
Change: After work if any poss Con thrombosis; carc) Swallow: Medical attention

contam immed
Remove: Immned non-imperv contam

i Provide: Eyewash, quick drench

Clothing Anyposs NIOSHOSHA Inh Miosis; rhin; head; tight Eye: Ir, mmed Respvs CNS.
Gogbs: Anyposs ospmeSAtSCiA Abs chest. wheez. ar spasm. Skin: Soap wash mmed CVS, skin,
Wash: Immed contam 0 SACFIng salv. cyan; nor, nau, Breath: Res support bloodchd
Change: N.R. 4 S D vomit. abpdnmg= diarr; Swallow: Medical attention
Remove: Immed non-Iinpery contamn 4pm AP~ pars: ataxia, conv ' Imied
Provide: Eyewash. quick drench g CBAF:PD,PtSAF:PD,PPASCBA low BP, card Irragutarities

Esape GMFOViE-tSCi3AE Irrit skin, eyes

Clothing: Reason prob NtOSHIOSHA tnh Init eyes; dry buming Eye: Irr immed Resp sys, skin,
Goggles: Any poss I ppm: SA/SCSA Ing throat; vomit: cugh, Skin. Water flush mmed eyes
Wssh: Immed contam 2 ppm: SCBAFISAF Con fomysputum, dysp Brat: as sppr
Chenoe: NinedR onS t8CBAF:PD.PPiSAFPDPPASCBA ce a pain, cyan; skn Swallow: Medical attention
Remove: Immed non-lmpervonts Mcape: GMFS/SCEAE bums immed
provide: Ouick drench
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Clothing: N.R.
I Goggles: N.R.

Wash: N. R.
____ Change: N.R.

Remove: N.R.

NIOSHtOSHA
3 ppm: SAISCBA
7.5 ppm: SA.CF
15 pm: SCBAF/SAF/GMFS
200 ppm: SA:PDPP
:ScgAF:PD,PP/SAF:PD,PPASCBA

cope: GMFS/SCBAE

Inh Nau, vomit, abdom pain.
disrr; thirst; cheat
pressure. dysp; musc pain,
chills; stupor or syncope

Breath: Resp support Resp sys

Phosphine



Chemica Inama, Synonyma, EXDOJar IDLH Physical Chemical nd hyslcal IncompatItillftles Measunamant
structuraftrmuta, trade am , IF. llmits deacrtpton propartlIa and method

CAS and RTECS Nos., and conversion (TWA reactlvitles (See Table 1)
and DOT ID and factors unless noted ilW P, SOL

quids No. otherise) Fl P. I S.Gr. VP FRZ
llamm611ty UEL, LEL

Phosphoric acid Metaphosphoric acid, NIOSH/OSHA 10.000 Thick, colorless. MW: 98.0 VP: 0.03mm Strong caustics, Si gel;
Orthophosphoric acid, 1 Igm' mg/m' odorless, BP: 415'F MLT 1081F most metals NaHCO,t
HsPO, Phosphoric acid (aqueous), ST mg/m' crystalline solid. Sol: Miscible UEL: NA [Note: Readily reacts NaCO3;
White phosphoric acid [Note: Often used FlP: NA LEL: NA with metals to form IC

7664-38-2 in an aqueous IP ? flammable hydrogen IlIl
TB6300000 solution.] gas.J [47903,

Sp.Gr(77F): 1.87 (Pure) Ac.oa
1.33 (50% soln)

1805 60 1 ppm - 407 mg/ms Noncombustible iquid

Phosphorus (yellow) Elemental white phosphorus, NIOSH/OSHA N.E. White to yellow, MW: 124.0 VP: 0.03 mm Air, oxidizers Tenax GC;
White phosphorus 0.1 mg/m' soft, waxy solid BP: 536F MLT. 111F including elemental Xylene;

P4 with acridimes Sol: 0.0003% UEL: I sulfur & strong GCIFPD
in ar. FI.P: 7LEL:? caustics III

7723-14-0 [Note: Usually IP: ? [Note: Ignites [#79051
TH3500000 shipped or stored SPONTANEOUSLY

in water.1 in moist air.]

So Gr 182
1381 38 Flammaible Solid

Phosphorus Pentachlorophosphorus, NIOSH/OSHA 200 mg/m' White to pale- MW 208.3 VP(132 F): Water. magnesium Filter/Bub:
pentachloride Phosphoric chloride, I mg/m' yellow, crystal- BP: Sublimes 1mm oxide, chemically- Reagent;

Phosphorus perchloride line solid with a Sol: Reacts MLT 3241F active metals such as Via;
PCI, pung t. F P NA (Sublimes) sodium & potassium, 11(5)

unpreasant odor. IP: ? UEL: NA alkalis [#S2571
10026-13-8 LEL: NA [Note H drolyzes i
T8125000wae nihud

a2r to r mhydrochloric

1806 39 Noncombustible Solid Corrosive to metals.] 

Phosphorus pentasulfide Phosphorus persulfide, NIOSH/OSHA 750 mg/m Greenish-gray to MW: 222.3/ VP(572F): Water. alcohols, None
Phosphorus sulfide 1 mg/m' yellowcrystal- 444 6 1 mm strong oxidizers. available

ST 3 mg/m' line solid with BP: 957F MLT 550 F acids
PSI/PzO an odor of rotten Sol: Reacts UEL: ? [Note: Reacts with

eggs. F P: ? LEL:? water to form
1314-80-3 IP: ? hydrogen sulfide and
TH4375000 sulfur dioxide.

S.Gr: 209
Flammable Solid, which may SPONTANEOUSLY

1340 41 ignite in presence of moisture.



Recommandatlons aad
Personal protection for rspirator Health hzards

and sanItation selection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First dld Target organs

(See Table 4) (See Table 3) (See Table 5) (See Table 5)

Clothing: Any possa 31.8%tRepeat NIOSWOSHA inh Irrit upper rasp tract. Ey: Irr nmed Resp sys, eyes,
_ t % 25 mg/': SA.CF Ing eyes, skin; burns skin, Skin: Water lush Immed skin

Goggles: Any poss 50 mg/m': SCBAF/SAF/HIEF Con eyes;drm Breath: Rasp support
Wash: Immedcontam 2000 mgIm': SAF:PD,PP Swallow: Medical attention
Change: After work reason 9: SCBAF:PD,PPrSAF:PD,PP ASCBA Immed
Remove: probcontarnsdl Escape: HIEFSCBAE
Fiernove: Immed non-imperv conlarm
Provide: t1.6%: Eyewash, quick

drench

Clothing: Any pos NIOSWVOSHA Inh Irrit eyes, rap tract; E a: Irr immed Rasp sys, liver,
Goges: Any poss 2 mgm': SA Ing abdom pain. nau, jaun: Sn: Water lush immed kidneys, aw.
Wash: Immed contam 25mgfn' SACF' Con anemia: cachexia; dental Breath: Resp support teth, blood,
Change: NR 5mgmmm SCBAF/SAF pin, excess s#v, Swallow: Meical attention eyes, skin
Remove: immed contan 200 mg/rn': SAF:PDPP jaw pain. swell; bums immed
Provide: Eyewash, quick drench :SCBAF:PDPPSAF:PDPP:ASCBA skin, eyes

Escae: SCBAE

Clothig: Any poss NIOSW/OSHA Inh Irrit eyes, rasp sys; EYe: Irr immed Resp aye, eyes.
Goggles: Any poss 10 mg/r': SA/SCBA Ing bron; dorm Skin: Water flush immed akin
Wash: Immed contam 25 mg/r': SA:CF Con Breath: Rasp support
Change: After work if reason 50m/rn': SCBAF/SAF Swallow: Medical attention

prob contam 200 mrm: SAF:PD,PP Immed
Remove: Immed non-Imperv contam SCB
Provide: Eyewash, quick drench Iscape: GMFOVHiElSCBAE

Clothing: Repeat NIOSH/OSHA Inh Apnea, coma. convuls; Ee: f immed Reap ys, CNS
Goggles: Reason prob 10 mg/n': SA/ISCBA Ing Irrit yes, conj pain, Skin: Dust off solid; eyes, in
Wash: Prompt contain 25 mg/': SA:CF Con lac, poto, kerato-coni, water lush
Change: After work If reason 50 ma/M': SCBAF/SAF comed vesic rrit rap Breath: Reaps upport

prob contam 750 m/m': SAF:PD,PP ys; dizz; head; fi Swallow: Medical attention
Remove: Prompt non-imperv 9 SCBAF:PD,PPRAFPD,PP:ASCBA irrity, Insom; Gl dist Immed

contam tcape: GMFSHIE/SCBAE

Phosphorus pentasuilide
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I I

Chemical name, Synonym* Exsure IDLH Phys"ca Chemical and physical Incompatibilities Measurement
structure/formula, trade namee, Alta descriptIon propartlee and method

CAS nd RTECS No, and conversion u TWA reactlvltlea (Se Tabt 1)
end DOT ID and tactora unieon noted MW P. SOL

guide Noe otherwise) F LPIR'FlSrO VP FR
tla~n~il;~ UIrL, LII.

Phosphorus trichloride Phosphorus chloride NIOSHtOSHA 50 ppm Colorlessto lMW: 137.4 VP(70F): Water, chemically- Bub;
0.2 ppm yellow, fuming BP: 169F 100mm active metals such as Reagent;

PCI, (1.5 mg/m3) liid wth an Sol: Reacts FRZ -170 F sodium & potassium, Vie;
ST 0. p ' Wdo ike9 FPIP: NA UEL: NA aluminum, strong III

7719-12-2 (3 mg/ml) hydrochloric acid. IP: 9.91 eV LEL: NA nitric acid, acetic 1ta 4021
TH3675000 acid, organic matter

[Note: Hydrolyzes in
wa orm

Sp.Gr: 1.58 hydrochloric acid and
180 3 1 ppm .5.71 mg/M3 Noncombustible Uiquid phsphorc acid.]

PhIthalic nhydrd 1.2-Benzenedicaboxylic NIOSHtOSHA 10.000 White solid with a MW 148.1 VP(20F): Strong oxidizers, Fitter;
anhydride: e mglMs mg/mi characteristic. BP: 5831F I mm water NHOH;

COHJCO)2O PAN; (1 ppm) acrid odor. Sol: 0.6% MLT: 20F [Note: Convered to HPLC/UVD;
Phthalic acid anhydride FPIP: 3051F UIEL: 10.5% phhalic acid n 11(3)

85-44.9 IP: 10.00 eV LEL 1.7% hot water.] [JS179]
T13150000

Sp.Gr: 1.53
2214 0 Combustible Solid

Picnic acid Phenol trinitrate; NIOSH 100 mgm 3 Yellow, odorless MW: 229.1 VP(383F): Copper, lead. Filter;
2.4,6-Trlnitrophenol 0.1 m/m solid. BP: Explodes mm zinc & other metals; Methaol'w

C$HzOH(NOt), ST 0.mgmi (Note: Usually above 5721F MIT 252 F salte; plaster; Water;
[skin] used as n Sol: 1% UEL: ? concrete ammonia HPLCtUVD, ! 

88-80-1 aqueous FI.P: 3021F LEL:? [Note: Corrosive l 11(4)
TJ7875000 OSHA solution.] IP ? metals. An explosive [#S2281

0.1 mg/m' mixturejresults when
[skin] the aqueous solution

S.Gr: 1.76 crystallizes.)
1344 33 (t0% water) I pprn 9.52 mg/m' Class I Combustible Liquid L
Pindone tert-Butyl valone; NIOSH/OSHA 200 mgi3 Bright yellow MW: 230.3 VP: ? None reported None

1,3-Dloxo-2pivaloy-lindane; 0.1 mg/m' powder with almost BP: Decomposes MLT: 230 F available
COHSORCCO)C(CH.J Pivote; no odor. Sol(77'F): UEI: ?

Pvalyl; [insecticide 0.002% LEL:?
83-26-1 2-Plvalyt-1.3-indandione FtP: 7 
NK6300000 IP:?

Sp.Gr: 1.06
2472 53 LL 



ircommendations
Persona pnection tor repirator Health hazards

and sanitation l ctn-pmaxmum
(See Table 8) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table ) (See Table 5)

Clothing: Any poss NIOSiOSHA Inh Irrit eyes, nose, throat Eye: 1r Immed Rasp sys, eyes,
Goggles: Any pOss 1O ppm: SCBAFISAF Ing pulm edema; burns eyes, Sn: Water lush Immed skin
Wash: Imm dontam 50rpm SAF:PDPP Con skin Breath: ReS support
Change: N.R. j:SCBAFPD,PPiSAF:PDPP:ASCBA Swallow: Mecal attention
Remove: Immed non-Imperv contain Ecape: GMFS'/SCBAE Immed
Provide: Eyewash, quick drench

Cothing: Repeat NIOSHiOSHA Inh Coni; nasal ulcer bleeding, Eye: I Immed Rasp ayS, eyes,
Goggles Reason prob 30 mg/ 3

: DM Ing upper resp int bran, Skn: Soap wash prompt skin, liver,
Wash: Prompt contam SO mg/m: DMXSO'lSA/SCBA Con bonchial asthma; dam Breath: Ra psupport kidneys
Change: After work if reason 150 mgrm': SACFIPAPRDM Swallow: Medical attention

prob contarn 300 mg/in': SCBAF/SAF/HIEF Immed
Remove: Prompt non-imperv 1OOOmgfn': SAF:PDPP

contan * SCBAF.PD.PP/SAF:PD,PPASCBA
Escape: HlEF/SCBAE

Clthing: Reason prob NIOSiVOSHA inh Iwit eyes; sens dorm; Ee: Inmm mrned Kidneys, liver,
GOWaK: Reason prob 0.5 mgM': DM Abs yalow-stain hair, skin; Skin Soapwashpromp blood,skin, yes
Wash Prompt contam/daily I mg/rn': DMXSOlSAISCBA Con weak. myslgla, anuria, Breath: RKSupport
Change: Alter work If reason 2.5 mg/M': PAPRDM/SACF polyuraa- bier taste, Gl Swaliow iedical attention

prob contain 5 mgtn': HiEF/SCBAF/SAFlPAPRTHIE/ dial; hepatitis, hematuria, Immed
Remove: Prompt non-Imperv SATCF album, mph

contain 100mo SAFPD,PP
*SCBAF:PDPP/SAF:PDPP ACBA
scape HEFiSCBAE

Clothing: N.R. NtOSH/OSHA Inh Epla. excess bleeding Eye: If nimmed Blood
Gogges: N.R. 0.5 mg/m': DM from minor cuts, bruises; Swallow: Medical attention prothrombin
Wash: N.R. I mg/m DMXStSA/SCSA smoky urine, black tarry Immed
Change: After work it reason 2.5 mg/m': PAPRDM/SA:CF stools; pain abdom, back

prob contain 5 mg/m': PAPRTHliE/SCBAF/SAF/HiEF/
Remove: N.R SATCF

200 mo/m : SAF:PD,PPL SCBAF PDPPISAF PD.PP:ASCBA
Ecape HiEF/SCBAE

Pindone
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Chemical name. Synonymns, Exocaure IDLHl Phyysical Chemical and physlcal lncompatlblltles Measurement
structuretfomuls, trade names, lImite deacription prop. ais and method 

CAn and RTECS Moo, and conversion (TWA reactlvltlex (See Table 1)
and DOT ID and factors unless noted MW BP SOL.

guide Nos. otherwise) Fl P IPS G VP FRZ

Platinum (soluble Synonym vary depending NIOSH/OSHA N.E. Appearance and Properties vary None reported Filter;
Balts as PI) upon te pecific soluble 0.002 mno/nM3

odor vary depending upon the Acid/
salt depending uponthe specific soluble

specific solu e salt.
salt.

Reagent:
HGA9
(#S1911

186

Portland cement Cement. NIOSH/OSHA N.E. Gray, odorless MW: ? VP: 0 mm None reported Filter;
Hydraulic cement. 10 m mni powder. BP: NA (!pprox) none:
Portland cement silicate Itotal) Sol: Insoluble MLT N A Grav:

S mg/m' FlP: NA UEL: NA Ill
55997jt51 (resp IP: NA LEL: NA [#0500.

VV8770000 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Nulsance
Dust
(total)]

Noncombustible Solid

Propane Bottled gas, NOSH/OS A 20.000 Colorless. MW: 44.1 VP: >1 atm Strong oxidizers Conbuatible
Dimethyl1 methane, 1000 ppm Epm odorless gas. BP: -44'F FRZ: -3061F gs meter:

CH 3CHICH n-Propane. (180 mg/n 3) [LEL I [Note: Afoul- Sol 001% UEL: 9.5% none:
Propyl hydride smelling odorant Fl.P: NA (Gas) LEL: 2.1% none

74-984 is often added IP: 11.07eV 11(2)
TX2275000 when used or V#S871

fuel purposes.
Shipped as a
liquefied corn-

1978 22 1 ppm - 1.83 mg/im' pressed gas. Flammable Gas

beta-Propiolactonr HP lb NIOSH Ca Colorles iquid MW: 72.1 VP(77F): Acetates, halogens. None
Hydroacryfic acid, beta Ca with a slightl BP: 3231F 3mticynesaaIsl

C3H402 lactone: See Appendix A sweet odr. (Decomposes) FRZ: -28-F thiosulfates
3-Hydroxy-bets-lactone; Sol: 37% UEL: ? [Note: May polymerize

57-57-8 3-Hydroxy-proplonlc acid: OSHA[1910.10131 FL.P: 1651F LEL: 2.9% upon storage.)
R07350000 bete-Laclone: See Appendix B IP: ?

2-Oxetanonrr
3-Propiolacetns ACGIH

0.5 ppm. A2 Spar: 1.15
1 ppm -3.00 mg/ni' (1.5 mg/ni') Clasa lilA Combustible Liquid L



Recommendations Hat aad
Personal protction tor repsitr Hth hazards

and sanitation selectn- mum
(See Table 3) ooncentratlon for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (SeE'Table 5) (See Table 6) (See Table S)

Clothing: Reason prob NiOSWVOSHA Inh Irritayes, nose;cough, Eye: Irrimmed Rasp ays, skin.
Gogges: Reason prob 0.05 mm SACFt Ing dyp, wheez, cyan; skin Sin: Water lluahmmcd ye
Wash: Prompt contarn 0.1 mglm: HiEFtSCBAFISAF Con sons; lymphocytosis Breath: Rasp support
Change: Alter work if mason 4 mgfm3 : SAF:PD,PP Swallow: Medical attention

or~b contarn 8: SCBAF:PD.PP/SAF:PD.PPASCBA imed
Remove: Proptnonlnperv Escape: HIEFtSCBAE

contain

Clothing Repeat NIOSHIOSHA Inh Irrit eyes, nose; cough, Eye: Irr Immed Rasp aye, eyes,
Gogle s Reason prob 50 mghn3: D Con expectoration, exertional Skin: Soap wash prompt skin
Wash: Prompt contarn 100 mgfm3: SAtSCBAtDXSO Ing dysp, wheez, chronic bron; Breath: Fresh air
Change: N.R. 250 mgi: PAPRDtSA:CF derm Swallow, Medical attention
Remove: Prompt nonimperv 500 mgm 3: SCBAF/SAFMIEFISAT.CF/ immed

contam PAPRTHIE
5000 mgtn: SA:PDPP
f SCSAF:PD,PPiSAF:PD,PPASCBA
Escape: HIEF/SCBAE

Clothina: Prevent skin treezina NIOSHtOSHA _ Inh Dizdisorientation. Eve: Irr ined CNS

187

I GoWsh:ie Reason prob
Wash ~~N.R.
Change: N.R.
Remove: Immed wet (amm)

10,000 ppm: SAISCBA
20,000 pom: SA:CF/SCBAFtSAF
f SCBA PD PPtSAF:PD,PP:ASCBA
Eaws: iiSOBae

Con excitation, frostbite Skin: Water lush mmed
Breath: Resp support

Clothing: Any pass NIOSH Inh Skin it, blistering, EY lr imed ftidney sin.
Goggles: Any pos V: SCBAF:PDPP/SAF:PD,PP:ASCBA Abs bums; comeal opac; Skin: Soap wash Immed lungs, eyes
Wash: Imned contandaly Escape: GMFOVtSCBAE Ing frequent urination; Breath: Rasp support
Change: After work If any poss Con dysurba; hems Iarci Swallow: Meical attention

contain immed
Remove: Imnmed contain
Provide: Eyewash, quick drench

beta-Propiolactone



Chemicalname, Synonymx, Exo ure IDLH Phyiald Chemical and physlcal Incompatibltle Ueasurament
xtructuaformuba, trade namea, mift. description Prprerties and method

CAS and RTECS Nos, and comerior (TWA reactivitlee (See Table 1)
and DOT and factora unless noted MW BP, SOL

guide Nos. otherwise) FlP. IPSF.Gr. VP FRZ
nammabiiity UEi, LEL

n-Prspyiac tat Propylacetatb. NIOSH/OSHA 8000 ppm Colortesa liquid MW: 102.2 VP("8: Nitrates; strong Char;
n-Propyl eter of acetic 200 ppm with a mild, BP: 215 F 40 mm oxidizers, alkalis & CS.

CH3COOCHNCHzCHa acid (840 mtila) fruity odor. Sol: 2% FRZ: -134 F acids GC*ID;
ST250 ppm FIP: 551F U EL: 8% III

109-60-4 (1050 mg/ma) IP: 10.04eV LEL(100F): [#1450
AJ3875000 1.7% Esters I

127 26

n-Propyl alcohol

CH3CH2CH 2OH1

71-23-S
UH8225000

188

I ppm .4.25 mg/m'
SpGr: 0.84
Class I Flammable Uquid

1274 26

Propylene dichloride

CHCHCICH2CI

78-87-5
TX9825000

1279 27

Propylena imine

C3H7N

75-55-8
CM8050000

1921 30 (Inhibited)

Ethyl carbinol. NIOSH 4000 ppm Colortess liquid MW: 601 VP77): Strong oxidizers Char;
1-Propanol, 200 ppm with a mild, BP: 207F 21 mm 2-Propal
n-Propanol, '500 m3 alcohol-like odor. Sol: Miscible FRZ: -196 F CA;
Propyl alcohol ST250 ppm FI.P: 72F UEL: 13.7% GC ID;

(625mg/ma) IP: 10.15eV LEL 22% lIl
[skin] [#1401,

Alcohols
OSHIA in]
200 ppm (500 mg/) Sp.Gr: 0.81

I ppm - 2.50 mg/m3 ST 250 ppm (62 mg/m3) Class IB Flammable Uquid

Dichloro-1,2-propane; NIOSH Ca Colorless liquid MW: 113.0 VP: 40 mm Strong oxidizers, Char(pet);
1,2-Dichloropropane Ca [2000 ppml with a chloroform- BP: 206F FRZ: -1491F strong acids Acetone/

See Appendix A like odor. Sol: 0.3% UEL: 14.5% Cyclo
[pesticidej FI.P: 60F LEL: 3.4% hexane;

OSHA IP: 10.87 *V GC/ECD;
75 ppm III

1 2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~[1 01-
ppm10 ppm 4.70 2-
(510 gIIM3) S.Gr: 1.16 chbro-

1 pprn .70 mft' Clas I Flammab Uujid propane]_

2-Methylazlridine. NIOSH Ca Colorless, oly MW: 57.1 VP: 112mm Acids, strong None
2-Methylethyleneirnmen. Ca [500 ppm] liquid with an BP: 152F FRZ: -85F oxidizers, water, available
Propyleneimine, See Appendix A ammonia-like odor. Sol: Miscible UEL: ? carbonyl compounds,
Propylene mine (Inhibited) 2 ppm FIP: 25 F LEL:? quinones, ulfonyl
Propylenimine (5n /ma) IP: 9.00 eV halides

[akin [Note: Subject to violent
OSfA ACGIH polymernzation in contact
2 ppm A2 with acids. Hydrolyzes
5 mm3) Sp.Gr: 0.80 in water to form

I ppm - 2.37 mg/ma [skini Class IS Flammable Uquid methylethanolamine.J _



Recommendationa
Peronal protection for respinator HalIth rda

and sanitation selection - maximum
(SeeTb 3) concentration for use (UC) Route Symptoms Firnt aid Target organs

(Se Table 4) (Se Table) (Se Tble ) (Se able)

I Clothing:

Remone

Epeat
Re~ason prob
Prompt wet
N.R.
Immed wet (tlamm)

NIOSHIOSHA
1000pm: PAPROVtCCRFOV

60pp: SA.CF't
8000 pm: GMOV/SCSAFISAF
g:8Ci9AF:PDPPISAFPD,PPAsCiA
Escae: 6MFOVISCBAE

Inh Irrit eyes, nose, throat;
Con narco; derm
Ing

Eye: I nimmed Rap sart eyes.
Skin: Water lush prompt kin. C
Breath: Rap Support

Clothing Repeat NIOSHJOSHA Inb Mild Irit ayes, nose. Eye: 1 Immed Skin, s,r rp
Gocas Re asonprob 1000 ppm: PAPROV/CCROV Abs throat dry cracking skin; Skin Water lush Sys.01 ac
Washt: Prompt aet 2000 ppm: SAJ8CiA In drow, head; ataxila. 01 Breath: Rap support
Change: N.R. 4000 ppm: SASF ISCiAF/SAF/GMFOV Con pain; abdom cramps: nau, Swallow: Medical attention
Remove: mmd t tlmm) :ScBAFPDPP1SAF PD,PPASCiA vomit, diarr immed

Escape: GMFOVISCBAE
189

Clothing:
I oggles:

6- Change:
Remove:

Repeat
Re.ason prob
Prompt wet
N.R
irnmea wet (tiaram)

NiOSH Inh Ey Irt. drow, -head;
t: SCBAF:PDPP/SAF:PD.PP:ASCBA Con witskin [rd;
Escape: GMFOVlSCSAE Ing hI aSimar: iver, kidney

disease; akin kit

Ey : Itn bmmed Skin, eyes, reasp
6n 0Soap wash prompt qs, liver,
Breath: ReAp upport dneys
Swallow: M edical attention

irnmed

Clothing~:

Wasn:
Change:

*- Remove:
Provide:

Reason prob
Any poes
tm d ontain
N.R.
Immed wet (flamm)
Eyewash, quick drench

NXOSH Inh Eye, akin bumns; [caro
V: SCBAF:PDPP/SAF:PD,PP:A6CBA Abs
Escape: GMFS/SCBAE Ing

Con

Eye: In bmmed Eyes. skin
Skin: Water Mush bmmed
Breath: Reap Support
Swallow: Meical attention

immed

Propylene mine



Chemical nan, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilltle Measurement
structuretormula, trade names, Smut dscription propertt and method

CAS and RTECS Nos., and conversion (TWA d reacthritles (See Table 1)
and DOT ID and factors unless noted MW BP SOL

guide Noa otherwise) F P IP,Sp r, VP FRZ
flammabll ty UEL, LEL

Propylene oxide 1.2-Epoxy propane NIOSH Ca Colorless liquid MW: 58.1 VP: 445 mm Anhydrous metal Char;
Methyl ethylene oxide; Ca 12000 ppm] with a benzene- BP: 94IF FRZ: 170F chlorides; iron: CS,

C'NO Methyloxirane; See Appendix A like odor. Sol 41% UEL: 36% strong acids, GC7FID-
Propene oxide; [Note: Agas above F. P: -35 F LEL: 2.3% caustics & peroxides Ill

75-56-9 1.2-Propylene oxide OSHA 94-Fj IP: 9.81 eV [Note: Polymerization (#16121
TZ2975000 20 ppm may occur due to

(50 mgIm3) high temperatures or
contamination with

Spa.Gr: 0.83 alkalis, aqueous acids,
1280 2 (inhibited) 1 ppm - 2-42 mg/mS Class A Flammable Uquid amines & aciic alcohols.]

n-Propyl nitrate Propyl ester of nitric acid NIOSH/OSHA 2000 ppm Colorless to MW: 105.1 VP: 1amm Strong oxidizers, Char;
25 ppm straw-colored BP: 231 F FRZ: -148F combustible materials CS2:

CH3CHCHNO, (105 mg/m') liquid with Sol: Insoluble UEL: 100% GC7FID;
ST40 ppm an ether-like FlP: 6rF LEL: 2% 11(3)

S27-134 (170 mg/n3 ) odor. IP: 11.07 eV (#5227
UK0350000

190
Sp.GOr: 1.'07

1865 30 1 ppm - 4.37 mg/ms ass S Flammable G1quid

Pyrethrum Cinerin I or II. NIOSH/OSHA 5000 Brown, viscous MW: 318-372 VP: Low Strong oxidizers Filter;
Jasmolin I or 11, 5 mgm mg/ma oil or said. BP:? MLT ? CH CN

C2H2O3 Pyrethrin I or 11 [insecticide Sol: Insoluble UEL: ? HPtC/UVD;
CuiH29Os Pyrethrtm I I preparations FlP: 10 to LEL:? III
C22HjuOj contain, 190 F (#50081

8003-34-7 ~~~~~~~~~~~ ~~~~~~~~~~~pyrothrins] IP ?S003-34-7
UR4200000

9184 31 Class IllA Combustible Liquid

Pyridine Azabenzena. NIOSH/OSHA 3600 ppm Colorless to MW: 79.1 VP177F): Strong oxidizers. Char;
Azin* Spm yellow liquid with BP: 240IF 20 mm strong acids CH Cl

C5HN (I5 mg/n) a nauseating, Sol: Miscible FRZ: -44F GCFM;
lish-like odor. Fl P: 6F UEL: 12.4% III

110-as-1 IP 927eV LEL: 1.8% 1#16131
UR8400000

S1mGr2 0 98
1282 2 1 ppm .33 29 mg Class IS Flammable quid

L
L



Parsons protctlon fo espinsor Health hazards
and sanitation selection - maxmum

(So* Table 3) concentration for use (MUC) Route Symptoms First aid Target organs
(See Table 4) (See Table 5) (See Table 6) (Se. Table 5)

L 1Cothing:
Ges:

Chaxnge:
Remove
Provide:

Any pass
Reason prob
Immed contan
NR.
Immed wet (flamm)
Quick drench

NIOSH
V: SCBAF:PD,PP/sAF:PD,PPASCBA
Escape: GMFS/SCBAE

Inh Iril eyes, upper resp sys,
Con lungs; skin rrit, bister,
Ing burns; carcj

RE rrkinm d
Sin: Water Mlush immed
Breath: Reasp support
Swallow: Medical attention

Immed

Eyes, skin, resp
sys

Clothing: Repeal ~~~~NIOS~l/OSHA Inh In animals: methemoglobin. Ey: Irr Immed None known
Cogls: Reso pn 250 ppm: SAJSCBA In naxiscyn dyap, weak, kin: Soap wash prompt
Wash: Prompt contarn62 pm:A:C Con dizz. ha; Irrit eyes, Breath: Resuppor
change: N.R. 1250 ppm: 6C8AFISAF/SAT.CF skin Swallow: edicalantnon
Remove: Immed non-imperv contain 2000 ppm: SA:PD,PP Immed

3 SCBAF:PD,PPiSAF:PD,PPASCBA
tscape: GMFSL/SCBAE 191

Clothing:

Wsh:
_.- Change:

Remove:

Repeal
Reason prob
Prompt contain
Alter work It reason
prob contan
irempt non-imperv
contain

NIOSIOSHA
50 Mrgm3: CCROVDMFu /SA /SCBA
125 mgm 3: SA:CF/PAPROVDMFu
250 mg/I': CCRFOVHiFlSCBAF/SAF/

PAPRTOVHIE
5000 mghn3: SAF:PDPP
gSC8AF:PDOPPSAF:PDPP:ASCBA
Ecape: GMFOVHiE/SC8AE

Inh Erythema, dorm, papules,
Ing pruritus, rhin; sneezing;
Con asthma

Ey e rr Immed Reap ysskin,
SMn - Soapwash inmed CNs
Breath: Roep support
Swallow: Medical attention

Immed

Cloting:

Changte:
Remove:
Provide:

Reason prob
Any poss
Immed contain

Immed wet (flamm)
Eyewash, quick drench

NIOSHIOSHA Inh Head, nr, dizz, EYe:
125 ppm: SA:CF/PAPROV1 Abs Insomnia; nau. *nor; urine kin:
250 ppm: CCRFOVIGMFOV/SCBAFISAF Ing Irequent; eye fint; dorm; Breath:
38 0C0 SAF:PD,P P A Con Aver, kidney damage Swallow

Lap: GMFOV/SC8AE

Ir Immed CNS. ver,
Water flush Immed kidneys, skin,
Re support 01 tract
Meical enson
immed

Pyridina



Chemical nam, Synonyms, Exposra IDLH Physical Chemic andphyscal Incompatibilities Meaurement
stucturSior nub, Itad nam rs llml desciptin proprtein and method

CAS and FtTECS Nos, and onnnbsn (TWA reactivitles (See Table 1)
and DOT ID and factors unless noted MW BP, SOL

guide Noa. otherwise) Fl P. IPRSp.Gr, VPFRZ
fammekil y UEL,LEL

Oiinone 1,4Benzoquinone; NIOSH/OSHA 300 mg/m Pale-yellow solid MW: 1081 VP(77F): Strong oxidizers XAD-2;
p-Benzoquinone; 04 mig/m , with an acrid, BP: Sublimes 0.1 mm Ethanoli

COH402 1.4-Cydohexadiene dioxide; (0.1 ppm) chlorine-like Sol: Slight ILT: 240 F Hexane-
p-Ouinone odor. FlP: 100 to UEL: ? HPLC/Uvb;

108-51-4 200 F LEL: ? 11(4)
DK2625000 IP: 9.6eV JS1111

SpGr: 1.32
2587 55 Combustible Solid

Rhodium (metal furne Metal: Elemental rhodium NIOSH/OSHA N.E. Metal: White, MW: 102.9 VP: 0 mm None reported Filter;
and insoluble Synonyms of other nsoluble 0.1 mg/m' hard, ductile, BP: 6741'F (appraxi Acid;
compounds as Rh) compounds vary depend- malleable solid Sol: Insoluble MLT 3571 F A

ing upon the specific com- with a bluish-gray Fl.P: NA UEL NA 11(3)
Rh pound. luster. IP: NA LEL: NA [IS1a]

192 344 00 (Meta §192 Vl935 i00 (M tal) Sp0r: 12.41 (Metal)
metal Noncombustibl Solid, but
flammable in form of dust or powder.

Rhodium (soluble Synonyms vary depending NIOSH/OSHA N.E. Appearance and Properties vary None reported Filter;
compounds as Rh) upon the specific soluble 0.001 mgtm' odor vary depending upon the Acid;

compound depending upon the specific solube HGA;
specific salude compound. 11(3)
compound. [#s189]

L
Ronnel O,O-Dimethyl 0-(2,4.5-trt- NIOSH/OSHA 5000 White to liht MW 321.6 VP177 F Strong oxidizers Filter/

chtorophenyl) phosphoro- 10 mgntm mg/ml tan, cryst line BP: Decomposes .00 mm Chrom-
(CH 30)P(S)OCiH2C 3 thioate; solid. Soltf77F): MLT 106F 102;

Fenchlorophos insecticidel 0.004% UEL NA Toluene;
299-843 [Note: A iq id FLP: NA LEL: NA GC/FIO; L
TG0525000 above 9 F.1 IP: l(S)

Sp.Gr(77F). 1.49
Noncombustible Solid



RecommendatIons
Personal protctilon or respirtor Heath mhaurds

and sanitation Cdlction- xmum
(See Table 3) ~coincentrutlon for use (MUC) Route Symptao First aid Target organs

(Se Table4) (SeeTablef ) (SeeTable ) (Seetble)

Clothing: Reason prob NIOSHIOSHA lnh Eye it, coni: ira; Eye: Ir ined Eyes, skin
Goggles: Any posa 10 MghM3: SAICF5t Ig akin WMl gkin: Soap wash Immed
Watsh: lmmed contam, 20 ogfrn3: SCBAFISAF Con Breath: Reap support
Change: After work If any posa 300 mW/n: SAFRPD.PP Swallow: Medical attention

contain gCBAF:PD,PP/SAF:PD,PP:ASCBA Immed
Remove: Immed non-lmperv contarn Esce: GMFOVHIEISCBAE
Provide: Eyewash, quick drench

Clothing: N.R. NKoSH/DSHA Inh None known Breath: Rep support None known
Goggles: NR. 0.5 MgVfin3: DMA Swallow: M ical attention
Wash: N.R. I MngMm: SA.SCBAJDMXSQA Imtned
Change: N.R. 2.5 igli: PAPRDMFuiSA:.CF
Remove: NR. 5 mnf': HEF/SCBAF/SAF/PAPRTHIE/

SATCF
10D MWW- SA PD PP
200 mems SAPFP6.PP
* SC :AF:PD,PP/SAF:PD.PPASCBA
Escape: HiEF/SCBAE

Clohing: Rpa NIOSHfOSHA lnh In animals: mild eye Eye Irr Immned Eyes
Goggas: reon prob 0.01 1m,3: HE'SAI/SCBAC Cng Irrit; CNS damage Skin: Waler flush

Ws: Prompt contain 0.025 mgim3 : PAPRHiE'/SA:CF' Cn Breath: Art Rea
Change: N.R. 0.05 g/m3: PAPRTHIE'/HIEF/SCBAF/ Swallow: Medicat attention
Remove: Prmp n-n-iinplr SAF mined

contain 2 maim3: SAF:PD,PP
c .SOBAF:PD,PP/SAF:PD,PPASCBA

scape: HiEF/SCBAE

Clothing: Repat NIOCSHOSHA Ih In animals: Choi Ey rr Immed Skin, liver,
Cln Reason prob 100 maim3: CCROVDMFuSISSCBA lng Inhibition; eye Wit; Skin: Soap wash prompt kidneys, blood

GO9WN. Pompty contain 250 mglm3: SA:CFIPAPR0VDMFu Con fIvor, kidney damage Breath: Reap support Plasma
Change: Alter work if reason 500 maim 3: SCBAF/SAFICCRFOVHEI Swallow: Medical attention

prcbcontami GMFOVHIEIPAPRTOVHiE' immed
Remove rmpt non-imperv 5000 mgm': SAF:PD.PP

contamn 15SCBAF:PD.PPSAFPDPPASCtA
ESCPe: GMFOVHIEISCBAE

Ronnel

193



Chemical name, Synonyms, - posure IDLR PhysIcal Chemical ndphyslcal Incompatibilntes Noaurement
structure/formula, trade names Imita description properties and method

CAM and RTECS Hos, and conversion (TWA reacthvittes (See Tabte 1)
and DOT D and factors unless noted MW BP SOL

gulde No. otherwise) Fl.P IPSo Gr. VP FRZ
flanmabilty, LIEL LEL

Rotenone 1,2,12.12a-Tetrahlydro-8.9- NIOSH/OSHA Unknown Colorless to MW: 394.4 VP: Low Strong oxidizers, Filter
dimethoxy-2-(1-methyl- 5 mgm' red, odorless, BP: Decomposes MLT: 330-F alkalis CH CN
sthenyi-1 20 rano crystalline solid. Sol: Insoluble fEL: ? H 7

C23H220 3.-bfu 123- insecticide] FI.P: ? LEL: ? IIl
1113-79-4 benzopyrarl-6(6aH-one IP: ? [#5071

DJ2800000

Sp.Gr: 1.27
Combustible Solid

Selenium compounds Element: Elemental selenium, NIOSHiOSHA Unknown Element: Amor- MW: 79.0 VP: 0 mm Acids, strong Filter;
(as SO) Selenium alloy 0.2 mg/mS phous or crystalline, BP: 12651F (approx) oxidizers, chromium Acid;

Synonyms of other compounds red to gray solid. Sol: Insoluble MILT 392F trioxide. potassium AA;
so vary dependng upon the [Note: Occurs as Fl.P: ? UEL: ? bromate I'm7

7782-49-2 (element) specific compound. m ufin IP: NA LEL:? [#190)
194 VS7700000 (element) ores.)

2658 53 (pwder) Sp.Gr 428
2657 53 disultide) Combustible Solid

Selenium hexafluoride Selenium fluoride NIOSHI/OSHA 5 ppm Colorless gas. MW: 193.0 VP: -1 atm Water None
(as Se) 0.05 ppm BP: -30-F FRZ: -59-F [Note: Hydrdyzes available

(0.4 mg/m') Sol: Insoluble UEL: NA very sowrly in cold
SeF, Fl.P: NA LEL: NA water.)

IP: ?
7783-79-1
VS9450000

2194 15 1ppm-.02mgImg Nonflammable Gas

Silica. amorphous Diatomaceous earth. NIOSH N.E. Transparent to MW: 60.1 VP: 0 mm Fluorine. oxvaen Filter:

L
~~~; ~~~~Diatonaceous silca. See Appendix D gray oiodess BP: 40i6 F (approxd diiluoride, crino iTA;

Mg0 Diatomite, poder. Sol: Insoluble MIT: 1 trifluoride XRD;
Silica gel. OSHA [Note:Amorphous FI.P: NA UEL: NA Ill

7631-86-9 Silicon dioxide (amorphous) 6 rng/m' silica Is the IP: NA LEL NA [#75011 L
VV7310000 See Appendix C non-crystalline

form of S1O2.]

Sp.Gr: 2.20
Noncombustible Solid L



i_ Personal protectionnd ailtion
(Se Tble St)

Recommendations
for respirator

selection - maximum
concentraton for use (iUC)

(Se. Table 4)
Route Symptoms

(Se Table 5)

Health hazards

First aid
(See Table i)

Target organs
(See Table 5)

Cloting: Repeat NiOSHOSHA Inh Irrit yes; numb muc Eye: Irr immed CNS, eyes, resp
Gogls Reason prob 5mg'm' CCROVDMfuSA/SCBA Ing memb, nau, vomit, Skin Soap wash prompt sys
Wash: Prompt conta 125 mg/mi': SACFPAPROVDMFu Con abdom ain: musr Breath: Rep support
Change: After work if any pose 250 mgtm': SCBAF/SAFCCRFOVHiEl tremor,inca clonic Swallow: Medical attention

contam GMFOVHiE/SAT.CF/ convuis. stupor; pulm rril: inmed
Remove: Prompt non-lmperv PAPRTOVHiE sin rit

contam 5000 ngf/': SA:PD,PP
: SCBAF:PDPP/SAF:PDPPASCBA

Escape: GMFOVHIE/SCBAE

Recommendations vary NiOSWOSHA Inh Irrit eyes, nose, throat; Eye: Ininmmed Upper resp sys,
depending upon the 2 mg/m': DMFASA /SCBA Abs via dial; head; chills, Skin: Soap wash Immed eyes, skin.
specific compound. 5 mg/m': PAPRDM ISA.CF Ing fever; dysp. bron; metallic Breath Respsupport liver, kdneys,

10 mg/m': HIEF/SCBAF/SAF Con taste, garlic breath, GI Swallow: Medical attention blood
100 m/m': SAF:PDPP diat: dorm; skin, eye bums; Immed
6 SCBAF:PD.PP/SAF:PD.PP ASCBA in animals: anemia liver,
Escpe: HiEF/SCBAE kidney damage

Clothing: N.R. NiOSHOSHA Inh In animals: puim init, Breath: Reasp support None known in
Goggles: N.R. 0.5 ppm: SA/SCBA Con edema humans
Wash: N.R. 125 ppm: SA:CF
Change: NR. 2.5 ppm: SCBAF/SAF/SATCF
Remove: N.R. 5 ppm: SA:PDPP

*: SCBAF:PDPP/SAF:PDPP:ASCBA
Escape: GMFS/SCBAE

Clothing: N.R. OSHA Inh Pneumoconiosis Eye: In Immed Rasp sys
Goggles: N.R. 30n mg'3 DM
Wash: NR. eo molm': DMXSQISAr*CBA
Cbanoe N.R. 150m mD PAPRDM/SACF
Remove: N.R. 300 ingm': HiEF/PAPRTHIE/SCBAF/

SAF/SAT.CF
3000 ing/n': SA:PD,PP

SCBAF:PD,PP/SAF:PD.PPASCBA
cape: HiEF/SCBAE

Silica, amorphous

195



Chemical name, Synonyms, Ewoaure IDLH Physfcal Chemical and physical Incompatibilltles Measurement
etructurelformula, trade names. I mite description properu and method

CAS and RTECS Nos, and conversion (TWA reactbitles (See Tabl 1)
and DOT ID and factore unless noted MW BP, SOL

guide No& otherwise) ~~~~~~~~~FLF IP68.Or, VP R
guidebMoa. othertwe ntamms Itity UE, LEL

Silica crystalline Cristobelit. NIOSH Ca Coloress. MW: 60.1 VP: 0 mm Powerful oxidizers: Filter;
(as respirable dust) Ouartz. Ca [N.E.] odorless solid. BP: 404S F (approx fluorine, chlorine LTA;

Tridymite, See Appendix A [Note Acomponent Sol: Insoluble MIT 311 0F trifluoride. XRD;
SiO2 Tripoli 0.05 mglmll of many mineral FlP: NA UEL NA manganese triaxide. III

dus.] IP: NA LEL: NA oxygen difluoride. 1#75001
14808-60-7 OSHA hydrogen peroxide.
VV7330000 0.06 mgm (cristobalite) etc. acetylene;

0.05 mvmS tridymite) ammonia
0.1 mgmS Iquartz) Sp.Gr: 2.8
0.1 mvtm (t pli) Noncombustible Solid

Silver (metal dusl and
soluble compounds
as Ag)

Ag

196 '440-224 (Metal)VW3500D00 (Metal)

Metal: Silver metal
Synonyms of soluble

compounds vary dependig
upon th specfc
compound.

NIOSHI/OSHA N.E. Metal: White, MW: 107.9 VP: 0 mm Acetylene, ammonia, Filter;
0.01 mglms lustrous solid. BP: 3632F (aporox) hydrogen peroxide. Acid

Sol: Insoluble MLT 1781IF bromoazidechlorine ICP;
FlP: NA UEL: NA trifluoride, liI
IP: NA LEL NA ethyleneimine, oxalic [#7300.

acid, tartaric acid Elements)

Soapstone (containing
less than 1% quartz)

3MgO-45iO2 -H2 0

VV780000

Massive talc, NIOSH/OSHA N.E.
Soapstone silicate, 6 mg/m3

Steianneir (total)
3 m/m3
(resp)

elGr: Io49ors b Solid, but flammable
in form of dust or powder.

Odorless, white- MW 379.3 VP: 0 mm None n
grsy powder. BP: ? (approx)

Sol: Insoluble MLT:?
Fl.P NA UEL: NA
IP: NA LEL NA

sported Filter;
none;
Grav;
I I
[#0500,

Nuisance
Dust
(totl)] L

Sodium fluoroacetate

FCH 2C(O)ONa

62-74-8
AH9t 00000

Sp.Gr: 2.7-2.6
Noncombustible Solid

SFA, NIOSH/OSHA 5 mg/mS Fluffy, colorless MW: 100.0 VP: Low
Sodium monofluoroacetate 0.05 mgtm' to white BP: 332°F MIT 95°F

ST 0.15 mg/m (sometimes dyed Sot: Miscible UEL: NA
[skin) black), odorless FlP: NA LEL: NA

powder.I 
[Not A lioid
[ove F.
[rodenficide]

None reported Filter;
Water;
IC;

L2629 53 Noncombustiblb Solid2629 53 Noncontustible Solid



Recommendations
Personal protection for r__pirtor Helth haards

and sanitatIon selection - Maximum
(SaoeeaT bS) eoncentretion for us (MiUC) Route Symptoms First aid Target organs

(See Table 4) (See Table I) (See Table ) (See Table 6)

Clothing: N.R. NIOSH Inh Cough dysp. wheez, Eye: Inimmed Reap sys
Goggles: N.R. t: SCBAF:PD.PP/SAF:PD,PP:ASCBA impalred pulm unr, Breath: Fresh air
Wash: N.R. Escape: HiEFISCBAE Progressive symptoms;
Change: N.R. [earcj
Remove: N.R.

Clothing Reason prob NISHtOSHA Inh Blue-graVeyes, nasal Eva: In immed Nasal sepium.
Goggles: Any poss 0.25 moh 8A:CFt/PAPRHIE t Ing septum, hroat, skin: it Sin: Water tlush skin, eyes
Wash: Prompt contam mglm' HIEF/SCBAF18AF Con skin, ulceration; Gi diat Breath: RaS support
Change: After work it reason 20mrSm':8AFPD,PP Swallow: Mdical attention

probcontam * BAFPDP/SAFPD,PP:ASCBA immed
Remove: Prompt non-imperY Escape: HIEF/8C3AE

contam
Provide: Eyewash

Clothing: NR. NIOSWOSHA nh Cough, dysp; digital Eye: Irr Immed Lungs, CVS
sGool s N.R. 30 mgWi': DM Con dubing; cyan; basal Breath: Resp support

Wash N.R. 0 mg/M': DMXSOfSAtSCBA crackles. cor pulmonale
Change: N.R. 150 mgim': PAPRDM/SA/SCBA
Remove: N.R. 300 mg/rn': HIEF/SCBAF/SAF/

PAPRTHiE/SATCF
3000 mngt3m AF:PD,PP
1: 8C3AF:PDPPISAF:PDPPASCBA
uape HEFiSCBAE

Clothing: Any poss NIOSHWOSHA Inh Vomit; appre, audtory EYe: Irr immed CVS, lungs
Goggles: Reason prob 025 mg : DM Abs halui facial pares; twitch Siin: Water lush immed kidneys, NS
Wash: nined eontain 0.5 migm': DMXS0t8AISCBA In lce musc; pulsus altenaris, Breath: RaS support
Change: After work If any poss 1.25 mg/M': PAPRDM1SACF Con Metopicheartbeattacard, Swallow: edical atention
Remove: contamn 2.5 mg/im: PAPRTHE/SCBAF/SAF ventib; pulm edema; imned
Ramove: kied non-lmperv contam HiEF/SAT.CF nystagmus; convuls
Provide: Oulck drench 5mgm': SA-PDPP

SCEBAF PDPPiSAFPD,PP:ASCBA
Escape HiEF/SCBAE

Sodium tluoroacetate
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Chemical name, Synonyms, Expowre IDLH Phyical Chemical and physical Incompatbilltlesa Measurement
structuralformulb, trade names, mIts description peopen c and method

CAS and RTECS Noa, and conversion (TWA reactivtes (Se Tnbe t
and DOT ID and factors unless noted Il BP SOL VPs ( Tl

gulde Noo. othenwvse Fl P. IPSp r, VP, FRZ
flammabity UEL, LEL

Sodium hydroxide Caustic soda. NIOSHIOSHA 250 mg/m Colorless to MW: 40.0 VP: 0 nm Water acids; Filter;
Lye, C 2 mg/mS white, odorless BP: 2534 F (approx) flammable liquids; HCI;

NaOH Soda lye, solid flakes. Sol: 111% MIT 605 F organic halogens Titra
Sodium hydrate beads. granular FIP: NA UEL: NA metals such as III

1310-73-2 form) IP: NA LEL: NA aluminum, tin & zinc; [#7401
V4134900000 ~~~~~~~~~~~~ ~ ~~~~~~~~~~~~nitromethane Alkaline

Sp.Gr: 2.13 (Note: CorrOsive to Dusts)
1823 60 isoo~~~~~~~~~~~~~~id) ~~~~Nonicombustible Solid, but metals.)

1823 60 solid) when in contact with water may
1824 60 soln) generate sufficient heat to Igni combustible materials.

Stibine Antimony hydride, NIOSH/OSHA 40 ppm Colorless gas with MW: 124.8 VP: ,1 atm Acids. halogenated Sil';
AntimonytrIhydride. 0.1 ppm disgreeabe BP: -1-F FRZ: -126 F hydrocarbons, H;

SbH, Hydrogen antimonide (0.5 mg/mI) odo likehydrogen Sol: Slight LIEL ? oxidizers, moisture, Via;
sulfide. FIP: N A (Gas) LEL:? chlorine. ozone. Ill

7803-52-3 IP: 9.51 eV ammonia [6008]
WJ0700000

2676 18 I ppm 5.19 mgt' Flammable Gas

Stoddard sovent Dry cleaning safety solvent, NIOSH 29,500 Colorless liquid MW: Varies VP: ? Strong oxidizers Char;
Mineral spirits, 350 mg/M3 mg/m' with a kerosene- BP: 428-572 F FRZ: ? CS
Petroleum solvent. C 1800 mg/m' like odor. Sol: Insoluble UEL:7 GC7FID;
Spotting naphtha 115-min Fl.P: 1101F LEL: ll

IP: ? 181 550)
8052-41-3 OSHA
WJ8925000 100 ppm

(525 mg/m3) .Gr-078

1268 27 (petroleum distillate) Class 11 Combustible Liquid

Strychnine None NIOSH/OSHA 3 mg/m' Colorless to MW 334.4 VP: Low Strong oxidizers Filter;

C,,1H2,N202

57-24-9
WL2275000

UI motm' wr. odo tess, Br ueomposse MLT 514-F
crystalline solid. Sol: 0.02% UEL: ?
[pesticide] FIP ? LEL ?

IP: ?

HPLMUD;

[1#5018] L

1692 53
SpGr: 1 S36
C~ombustible Solid, but difficult o ignite. L



Recommendations Hat d
Peronal protection for respirator H___t hazards

and sanitation salection - maximum
(See Table 3) concentration for use (MUC) Route Symptoms First ald Target organs

(See Table 4) (See Tbe 5) (See Table S) (Sae Table b)

Clothing: Any poss NiOSWOSHA Inh Irrit nose; pneuts; Eye: Irr Immed Eyes, resp eys,
Goggles: Any poss 50 mg/rn 3: PAPRDM1/SA:CFI Ing bums eyes, skin; Skin: Water flush Immed skin
Wash: Immedcontam 100 mgtm': SCBAF/SAF/HiEF Con temporary loss of hair Breath: Rep support
Change: Alter work reason 2m50 "Wm SAFPDPP Swallow: M ocal attention

prob contamn :SCbAFPD,PP/SAFPDPPASCBA Immed
Remove: Immed non-imperv contam Escape: HIEFtSCBAE
Provid: Eyewash, quick drench

Clothing: N.R. NIOSW/OSHA Inh Head, weak; nau, abdom Breath: Reasp support Blood, iver
Gogges: N.A. I ppm: SA/SCBA ain; lumbar pain. hemog, lidneys. lungs
Wash: N.R. 2.5 ppm: SA:CF hems hemolytic anermia;
Change: N.R. 5 ppm: SCBAFISAFISAT:CF jaun; rrit lung
Remove: N.R. 40 ppm: SA:PD.PP

: SCBAF:PD.PP/SAF:PDPP:ASCBA
Lcape: GMFS/SCBAE

Ckethins Re NiOSH Inh Irrit eyes, nose, throat; EK:a Immed Skin, eyes. reapClothing Repeatgft3H S SoJrhpoptae 
W:tgs Reason prob 3500 mhm3: SA tSCBA tCCROV Con dizz;dorm Sa Soapwashprompl sys CNS

Promp t 5900wme' PAPROV-ICCRFOV Ing Breath: Rae support
Chantge N.A. $7t50 Mgft3 SA:CF- Swallow: Me ical atention
Remove: Promptwnon-impervet 17,500 mg/m3: GMFOVSCBAFtSAF Immed

29,00 mm: SAF:PDPP
I. SCBAF.PO,PP/SAF:PD,PPASCBA
Escape: GMFOV/SCBAE

Clothing: Reweat NIOSWOSHA Inh Stiff neck, facial muac; Eye: Irr mmed CNS
Gogiles: N.R. 0 75 mg/m 3: DM Ing restless, appre, Incr Skin: Soap wash prompt
Wash: Prompt contam 1.5 mgfim DMXSCUSA/SCSA Con acuity of percetion; ncr Breath: Rsp support
Change: Ater work if any poss 3 mg/ma: PAPRDMWSA:CF/HiEF/ reflex excitability; cyan; Swallow: Medical attntion

contam SCBAFISAF tetanc convuls with immed
Remove: NA. § SCtAF:PDPPlSAF:PDPPASCBA opisthotonos

Escpa HiEFtSCiAE

Strychnhne
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Chemical name, Synonyms. Expo ure IDLH Physical Chemical and physical Incompatibllitlee Measxrment
structurefformulai trade names. mite descriptlon properties and method

CAS and RTECS Nos, and conversion (TWA reacthvtlea (Sea Table 1)
and DOT ID and factors unles noted MW BP, SOL

guid Noe. otherwise) Fl P I sp.or, VP FRZ
narnmsbitity UE , LEL

Styrene Etheny benzene, NIOSIOSHA 5000 ppm Colorless to MW: 104.2 VP: mm Oxidizers, catalyst Char;
Phenylethylene, 50 pom yellow, oily BP: 293'F FRZ: -231F for vinyl polymers. CS,

CH 5C.CHN Styrene monomer, (215 mgi 3) liquid with a Sol: Sl1ht UEL: 70% c. aumtan GCFID;
Styrol. ST 100 ppm sweet, floral FI.P: 8 F LEL: 11% In

100-42-5 Vinyl benzene (425 mg/in 3) odor. IP: 8.40 eV chloride 151501.
WL3675000 f[Nob Maromerize Aromat

i1 contaminated or Hydro-
sub;ectod to heat. carbon

Sp .Gr: 0.91 Usually contans an nhibitor
2055 27 (inhibited) I pm - 4.33 mg/mS Class IC Flammable Liquid such as tor-butyfcatechol]i

Sulfur dioxide Sulfurous acid anhydride. NIOSHiOSHA 100 ppm Colorless gas with MW: 64.1 VP: l atm Powdere and alkakl Filtes(2)
Sulfurous oxide. 2 pm a characteristic, BP: 14 F FRZ: -104'F metals such as NaHCO1ISO2 Sulfur oxide MgSt3) irr ating Sol 10% UEL: NA sodium potassium. Na2GO2!T5ppm pungentodor FlP: NA LEL: NA water, ammonia, IC;

7448-09-5 (10 mg/mr)) r Note: AllHuid IP: 12.30eV aluminum III
WS4550000 below I1IF. [Note: Reacts wth [8804]

200 Shipped as a water to forml0quefied sulfuric acid.]
comprssed

1079 1 1 ppm - 2.66 mg/m gast Nonflammable Gas

Sulfuric acid Battery acid, NIOSH/OSHA 80 mghm Colorless to dark- MW: 98.1 VP1295 F): Organic materials, Si gel;
Hydrogn sulfate, I mgt' brown, oil BP: 554F mm chiorates, carbides, NaHCO1

HSO, Oil of vitriol, odoriess iquid. Sol: Mlscible FRZ 51 F fulminates, water, NasCO,:
Sulfuric acid (aqueous) (Note: Pure FtP: NA UEL: NA powdered metals IC;

7684.93-O compound s a IP: ? LEL: NA [Note: Reacts III
WSSOOOOO solid below 51'F. violently with water (57903,

Often used in Sp.Gr: 1.84 (98.98% acid) with evolution of Inrgan IC
1830 39 51-95% acid) an aqueous Noncombustibte Liquid, heat Corrosive to A .aJ
1S31 39 fming) solubon.] but capable of igniting metals.)
1832 39 spent) 1m -. 0S mgtm' finely dvided combustible materials.

Sulfur mnochloride Sulfur chloride, NIOSH/OSHA 10 ppm Light amber to MW: 135.0 VP: 7mm Peroxides, oxides None
Sulfur subchloride, C I pm yellow-red. oily BP: 280SF FRZ: -107F of phosphorous, available

S2CI, Thosulfurous dichloride (8 mgmS) liquid with a Sol: Decom- UEL ? organics, water
pungent, poses LEL: ? [Note: Decomposes

10025467.9 nauseating Ft.P: 2451F violently in water
WS4300000 irritating odor IP: 9.40 eV to form hydrochloric

acid. sufiur doxide,
sulfur, sulfite. thlosufate.

Sp.Gr: Il .8 and hydrogen sulfide.
1828 39 1 pm - 5.81 mg/rn) Class IS Combustible Liquid Corrosive to metals.]

L

L

L



Racomm ndatbonseelh ad
Personal protection for rspiratoar hbd

and sofatiotn aiactbon-axtmum
(Sea Table 3) concantration for use (MUC) Route Symptom First aid Target organs

(Se Tble 4) (S" Table 5) (SeeTable ) (S Table 5)

Cothing: Repeat NOSH/OSHA Inh Init eyes, nose; draw, Eye: In krimed CNS. resp *ye
Gogles Reason prob 5Wopm CCROVS'JSCBA Ing weak, unsteady at; Skin: Water flush eyes, skin
Wash: Prompt contam 10pm: CCRFOVIPAPROV Con narco; detailing orm Breath: ReaD upport
Change: N.R. 1250 ppm: SA:CP Swallow: MeBdialaention
Remove: imodwet(flammn 2800pm GMFOV/SCBAF1SAF Immed

5000 Pm SAF:PD,PP
§ SCBAF:PDPPISAF:PDPPASCBA
Escpe: GMFOV/SCBAE

Clothing: Prevent skin hezing NIOSH/OSHA Inh Irrit ys,nosthrot, Eye: I nimmed Reasp sys. kin,
Goggles: Anypass 20 ppm: CCRS/SAISCBA Con tin;choking, cough; Skin: Water flush immed eyes
Wash: N.R Sppm PAPRSISA:CF relx bronctioconatrlcton; Breath: Resp support
Change: N.R. I ppm: CCRFSIGMFSIPAPRTSI eye, skin bums
Remove: Immed wet SCBAF/SAFISAT.CF
Provide: Eyewash L SCBAF:PDPP/SAF:PDPPASCBA

Escnape GMFSJSCBAE

Clothing: An pss1%/Repest NiOSHlOSHA Inh Eye, nose, throat Irrit; Eye: r nmmed Reasp sys. eyes,
1%c 25 mg'Mi: PAPRAGHiEt'SA:CFI Ing puim edema, bran; Skin: Water flush immed skin, teeth

Gogles: Any poss 50 mgtm: CCRFAGHIEtSCBAFISAF/ Con emphy;coni; stomdatl; Breath: Rep support
Wash: Immed contam GUFAGHIE dentalerosin; trachbranc; Swallow: Medical attention
Change: N.R. 50 rnm3: SAF:PD,PP skin, eye bums; dorm immed
Remove: Immed non-imperv contain LSCBAFPD.PP/SAFPDPPASCBA
Provide: 1%: Eyewash, quick cape: GMFAGHiElSCBAE

drench

Clothing: Any poss NIOSWVOSHA Inh Lac; cough; bum eyes, ye: I nimmed Reasp sys, akin,
Goggles: Any pass 10 ppm: PAPRS5/CCRFS/GMFS/ Con skin; pulm edema Skin: Water lush immed eyes
Wash: Immed contam SOBAFISAF Ing Breath: Reap eupport
Change: N.R. : aSCBAF:PDPPISAF:PD,PPASCBA Swallow: Medicl attention
Remove: Immed non-Iwrv ontam Escape GFS/SCAE immsd
Provide: ewash. qubk drench

Sulfur monochiorids
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Chemical name, Synonyma, Expowr IDLH Physical Chemical and physical IncompatibliiU Measuroment
atructurelformula, trade namsa, I mits description properties and method

CAB and lTECS Nos, and conversion (TWA reactivftles (See Tabl* 1)
and DOT ID and factors unlesa noted MW BP, SOL

guide Nos. otherwise) P. I Sp Gr,
fta;Wm i tyl~ UE , LEL

Sulfur pentafluoride Dlsulfurdecafluorlde, NIOSH/OSHA I ppm Colorless liquid MW: 254.1 VP: 561 mm None reported ,None
Sulfur decaluoride C 0.01 ppm or gas (above BP: WF FRZ -34F available

SFjo (0.1 Mgm) 84F) with an Sol: Insoluble UEL: NA
odor like sulfur FLP: NA LEL: NA

5714-22-7 dioxkde. IP: ?
WS4480000

Sp.Gr(32'F): 2.08
t ppm - 10. 56 mg/n' Norncombustible Liquid

Sulfuryl fluoride Sulfur difluorlde dioxide NIOSH/OSHA 1000 ppm Colorless, MW: 102.1 VP: >1 atm None reported None

S 2 F2

2699-79-8
WT5075000

202

5 ppm odores gas. 8P: -68F FRZ -2121F
8 20 mgm) [Note: Shipped as Solp2 ): UEL: NA

T m liquefied 0.2% LEL NA
(40 mgrmn3) compressed gas.] FlP: NA

lnsecaicideW IP: 3.04 eV
fumigant]

available

2191 15 1 ppm-4.24 mg/M' Nonflammable Gas

2,4,5-T 2,4,5-Trichlorophenoxyacetic NIOSH/OSHA Unknown Colorless to MW: 255 VP: Low None reported Filter;
acid 10 mgIm3 tan, odorless, BP: Decomposes MLT: 3071F Methanol;

CHCIOCHCOOH crystalline solid. Sol: 0.03% UEL:?7 HPLCfUVD;
[herbicidel FIP: ? LEL:? III

93-76-5 IP: ? [#5001]
AJ8400000

SpoGr: 1.80
276S 55 Combustible Solid, but bums with diflicuty.

Talc (containin no Hydrous magnesIum silicate, NIOSH/OSttA N.E. Odorless, white MW Varies VP: 0 mm None reported Filter
asbestos and less Steatite talc 2 mg/M' powder. BP: ? (approx) none;
than 1% quartz) (resp) Sol Insoluble MLT 1652 to Grav

FILP: NA 18321F III
MgHR(SiO), IP: NA UEL: NA |J0600, L

LEL: NA Nuisance
14807-9 Dust

Sp.Gr: 2.70-2.80 (resp)]
Noncombustible Solid



Personal protection
and sanitation
(See Table 3)

Recommendations
for respirator

selection - maximum
concentration for use (UC)

(Ses rale 4)
Route Symptoms

(See Table 5)

Health hazards

Firat aid Target organs
(See Table) (See Table S)

Clothing: Any poas NiOSIrOSHA Ing In nimalpuim dema Ey*; Inimmed Reasp sys CNS
Gogls: Alnpos 01 ppm:SA/SCBA Con h moas 8nh Soap wash Immed

Change:, NRA 0.5ppm SBAFISAFISATSF Swallow: M calatention
Remove: Immed non-i rv contan I ppm: SA:PD.PP Immed
Provide: Eyewash, quickdrench 9: SCBAF:PD.PP/SAF:PD.PP:ASCBA

escape: GMFAG/SCBAE

Clothing: N.At. NIOSI4IOSH4A Inhi Coni, rhin. phar; pares; Eye: lrr mied Reap ays. CNS
Goggles: N.R. 50 ppm: SAi/SCBA Con In animals: narco. tremor, Breath: Raep support
Wash: N.R. 125 ppm: SA:CF convuls; putm edema; kidney
Change: N.R. 250 ppm: SCBAFrSAF Inj
Remove: NBA. 100 ppmSAF: PDPP

9 SCtAF:PDPP/SAF:PD.PPASCBA
Escae: GMFS/SCBAE

Clothing: N. NIOSIrOSHA Inh In animals: staxia akin Eye: irr lmmed Skin. liver, GI
Gogles: N.R. 50iMg"m DM Ing lrlt acne-like rash Skin: Soap wash tract
Wash N.AR 1C00mW DXSO/S"SCBA Con Breath: Resp support
Change: N.R. 250 mg/r 3 : SACFIPAPRDM Swallow: Mrdical attention
Remove: NR. 500 mgrm': HIEF/SCBAP/SAF/ immed

PAPRTHIEISATCF
5000 m/m': SA:PDPP
f: SCBAF:PDPP/SAF:PDPP:ASCiA
Escape: HIEFlSCBAE

Clothing: N.A. NIOSH/OSHA Inh Fibriotic pneumoconlosis Eye: In Immed Lungs, CVS
Gogges: NR. IOmgm': DM Con
Wash: N.AR 20 mgrm': DMXSQ/SArSCSA
Change: N.R. 50 fighn': PAPRDMhSACF
Remove: N.R. t00 mg/n HIEF/PAPRTiE/SATCF

SCBAF/SAF
l1000 mr: SA:PD,PP
9 SCBAF:PDPP/SAF:PD,PP:ASCBA

ascape: H)EF/SCBAE

Talc (containing no asbestos and less than 1% quartz)
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Chemical name, Synonym, Ex ur IDLH Physical Chemical and hysl lncompabiltl Measurement
atructurelformuli, trade name, Cita d cription proprs and method

CAS and RTECS Hoe, and conversion (TWA dractiftles (SW Table 1)
and DOTIDand factors unlesanoted MW BPSOL

guide Noa. Oherwise) Fl., L P'Sp.r VP FRZ
guide Nos. 0th~~~~~~~~~~~~~~~~~~se) ~~~~flammabilityj UEL, LEL

Tantalum (metal and Metal: Tantalum-t1t NIOSH N.E. Metal Steel-blue MW 180.9 VP: 0 mm Strong oxidizers, Filter
oxide dust as Ta) Synonyms of other corn- 5 mo/in' to gray solid or BP: 97971F (approx) bromine triltuoride, none;

pounds very depending ST 10 m9/ms black powder. Sol: Insoluble MLT 5425F fluorine Grav;
Ta upon the specific com- FIP: NA UEL: NA III

pound. OSHA IP: NA LEL: NA 100500,
7440-25-7 (Metal) 5 mgI Nuisance
WW55050t0 (Metal) Sp.Gr: 16.85 (Metal) Dust

14.40 (Powder) (totail
Noncombustible Solid in bulk form, but
powder ignites SPONTANEOUSLY in air.

TEDP Olihion, NIOSH/OSHA 35 mg/rn' Pale-yellow lquid MW: 322.3 VP: 0.0002 Strong oxidizers, None
Sulfotapp. 0.2 mg/m' with a garlo-Ilke BP: Decomposes mm iron available

(CEHSjP*SO Tetrae iyithiono- [ski) odor. Sol: 0.0007% FRZ: 7 [Note: Corrosive to
pyropnosphata, [Note: A pesticide FI.P: ? UEL ? iron.]

3889-24-5 Tetraatnyl hiopyro- that may be IP ? LEL:?
XN4375C0 phosphate absorbedona

solid carrier or
mixed in a more
fismmnable Sp.Gr(77,F): 1.20

1704 55 1 ppm - 13.40 mg/rn1 liquid.) Combustible Liquid

Tellurium and com- Metal: Aurum paradoxum. NIOS OSHA N.E. Metal: Odoriess MW 127.6 VP: 0 mm Oxidizers, chlorine Filler;
pounds (as T1) Metallum problematum 0.1 mg/m' dark-gray to BP: 18141F (approx) Acid;

Synonyms of other corn- brown, amorphous Sol: Insoluble MLT 842F AA;
TO pounds vary deending powder or grayish- FlP: ? UEL ? 11(3

upon the spcic compound white. brittle IP: NA LEL ? [S204]
13494-80-9 (Metal) solid.
WY2625000 (Metal)

Sp.Gr 6.24
Combustible Solid

Tellurium hexafluorid, Tellurium fluoride NIOSH/OSHA 1 com Colorless as& wIth MW: 241.8 VP: 1 atm Water Char

204

(as To)

TeF,

7783-80-4
WY2800000

0.02 ppm a repulsiv odor. 8PiSubi mes FRZ: -36F [NotW Hydrolyzes NaOH;
(0.2 mg/m') Sol: Decon- Sublimeas) alow, lin water o AA;

poses UEL NA tellunc acid.1 11(3 I
FtP: NA LEL: NA ( 51871 1
IP:?

2195 15 1 ppm 10.0.4 mgfrns Nonflammabe Gas2 1 9 6 1 5 t p p m .1 0 .o~~~~~~~~~~~~~~~~~~~~~~~~~~n a g t m ' N o nfla m m a ble G a s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Recommendatlona
Personal protctlon for respirstor Heath azards

and sanitation selection - masmum
(See Table3) concentration for use (MUC) Route Symptoms First aid Thrget organs

(See Table 4) (See Table 5) (8ea Table 6) (See Table U)

Clothing: NR. NIOSHIOSHA h In animals: pulm irril Breath: Rasp support None known In
___ Goles: NR. 25 mghn5 0M humans

Wash: N.R S0 mgfms: DAXSO/DMFu1SAfSCBA
Change: N.R. 125 mgtr: PAPRDMISA:CF
Remove: NR. 250 mgm': HiEFtPAPRTiEtSATCF

SCBAFtSAF
2!O0 tm' SAPO PIP

SCSAF:Pb.PPF:PD.PPASCBA
sCape: HIEF/SCSAE

Clothing: Any pass NiOSHtOSHA Inh Eye pain, blurred vision. Eye: rr Immed CNS, resp sys,
Goggeas: Any pots 2mgfms: SAJSCBA Abs lc, rhin; head; cyan; anor, 8in: Soap wash mmed CVS
Wash: Immed contaim 5 mglm

5: SA:CF hi nau, vomit, darr; local Breath: Res support
Change: N.R. 10 ' SCBAFSAF Con sweat, weak, twitch, Swallow. cial attention
Remove: Irnmed non-Impery contam JS mrstm' SAPDPP pare. Cheyne-Stokes resp, immted
Provide: Eyewash, quick drench stSCAFPDPPiSAFD,PP:ASCBA convula, low BP, card

1 caps: GMFOVHiEtSCBAE Irregularities; skin, eye
irrit

Recommendations vary NIOSWOSHA Inh Garlic odor on breat, Eye Irr immed Skin, CNS
depending upon the 0.5 mGinm: DMA Abs sweat; dry mouth, meta Skin: Soap wash prompt
specific compound. I mgfm': SA/SCBAIDMXSOA/DMFu Ing taste, swm, &nor Breath: Re5D upport

__ 2.5 mgtm": PAPRDMA/SA:CF Con nau, no eat; irm Swallow: Mdical attention
5 mgtm: PAPRTHiEtSCBAFtSAF/ Immed

SATCFliEF
50 mftm3: SA:POPP
I. SCAF:PD,PP/SAF PD,PPASCBA
Lscape: HiEFtSCBAE

Clothing: U.R. NIOSH/OSHA Inh Head; dysp; garkic odor Breath: Resp support Rsp sys
Goggles: N.R. 0.2 ppm: SAISCBA on breath;
Wash: U.R. 0.5 ppm: SkCF i animals: puim edema
Change: N.R. I ppm: SCSiAF/SAF/SATCF
Remove: N.R. 8CBAF:PD,PPtSAF:PD,PPASCBA

acope: GMFSSCBAE

I(
Teliurium hesafluoride (as Te)
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Chemical name, Synonyms, Exposure IDLH Physical Chemical and physlcal Incompatibilitles Measurement
structurs/formula, trade names. bma description properties and mdhod

CAS and RTECS Nos, and conversion (TWA rs ctvta les (Sme Tab 1)
and DOT ID and factora unlrss noted MW BP, SOL

out" Noill. othewise) Fl P. P Sp.Gr, VP FRZ
ulao.immsbnlty UEL, LEL

TEPP Ethyl pyrophosphate. NIOSH/OSHA 10 mg/ml Colorless to amber MW: 290.2 VP(86F): Strong oxidizers, Chrom-102
Tetraethyl pyrophosphate 0.05 mgrm' liquid with a BP: Decomposes 0.0005 mm alkalis water /21

aln Sol Mlscible FRZ: 32°F (Note: Hydrolyzes urne;
odor. FlP: NA UEL: NA quickly in water GC/FPD;

107-49-3 (Note: A solid IP ? LEL: NA toform II
UX6825000 below 321f.] pyrophosphoric [2504

[insecticidel acid] Tetrasthyl
Pyrohoe-

SpGr 1.19 phatS)
2783 55 (dry) I ppm .1206 mgtm' Noncombustible Liquid

Terphenyls Diphnylbnzne; NIOSH/OSHA Unknown Colorless or MW: 230.3 VP:? None reported Filter:
Phnyl biphenys; C 5 mg/m3 light-yellow BP: 630-761 F MLT 136 to CS:

C4HC,lHCGH ortho-, mets-, or (0.5 ppm) solid. Sol: Insoluble 415°F GC7FIDI
para-Trrphenyl [Note: Consists of FlP(oc) UEL ? III

26140-60-3 3difer nt 325 to 405F LEL:? 1#50211
WZ6450000 isomers] IP: 7.9 eV(o)

8.01 eV(m)
7.76 V(p)

SpGr: 1.10-1.23
Combustible Solid

1,t,2,2-Trtrachloro- t,2-Oifuoro-1,12,2- NIOSH/OSHA 15.000 Colorless solid or MW: 203.8 VP: 40mm Chemically-active Char;
1,2-dfluoroethane tetrachloroethane: 500 ppm ppm liquid (above BP: 199°F MIT 771F metals such as CS 

Freon 112;. (4170 mg/m) 77F) with a Solt771F) UEL: NA potassium beryllium, GC/FID;
CCI2FCCIF Halocarbon 112: slight, ether-like 0.01% LEL: NA powdered aluminum, III

Refrigerant 112 odor. F.P: NA zinc, magneium A [110161
78-12-0 IP: 11.30 eV sodium; acids
K11420000

Sp.Gr: 1.65
1078 12 (refrigerant) I ppm - 8.47 mg/m' NoncombuStpbG Solid

1,1.1,2-Tetrachloro- 2,2-Difluoro-1,1.1.2- NIOSH/OSHA 15,000 Colorless solid MW: 203.8 VP: ? Chemically-active Char.
2.2-difluoroethane tetrachloroethane: 500 ppm ppm with a slight. BP: 197F MLT 105F metals such as CS

Freon t12a (4170 mgm3) ether-like odor. Sl: 0.01% UEL NA potassium, beryllium. ChFto;
CC1,C~lF, Halocarbon 112a;[ot:A ii FL.P: NA LEL: NA powdered aluminum. III

CCICCIF, Refrigerant 112a above1 u~igFI IP: 7 zinc, magnesium a 1i01el
7811-9 sodium acids
K11425000

I ppm - 8.47 motg' Noncombustible Solid L



Rermendations Health hazards
Personal pret etion for respirator Hat aad

and aniation selection -naximum
Se Table3) concentration for use (MUC) Route symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table )

Cothing: Any poass NIOSHIOSHA Inh Eye pain, blurred vision, Eye: Inr immed CNS, reasp sys,
& Goggles: Any poss 0.5 m/rm': SAISCBA Abs lee, rhin, head, tight Skin; Water fush immed CVS, GI tract

Wash: Inmed contan 1.25 mc/m': SA:CF Ing chest, cyan; anor, nsu. Breath: Re support
Change: N.R. 2.5 mgM': SCBAF/SAFrSATCF Con vonitdiarr:weak. twitch, Swallow: Medical attention
Remove: Immed non-lmperv contan 10 mg/m': SA:PDPP pars, Chyne-Stokes reasp, imrned
Provide: Eyewash, quick drench SBAF:PD,PP/SAF:PD,PP:ASCBA oonvuls; low BP, card

Escape: GMFOVHiE/SCBAE irregularilies; local
sweatinp

Clothing: Any poss molt/Repeat NIOSHrOSHA Inh Irrit eyes, skin; thermal Eye: In Immed Skin, reasp sys,
HQ-Sol 25 rMgI3: DMt Ing skin burns; heed; sore Skin: Water flush immed eyes

Goggles: Any poss mot/Reason 50 mg/lr' DMXSQ'/SA'/SCitA Con throat Breath: Rs support
prob q-sol 125 mgm': PAPROtflSA:CF Swallow: Medial attention

Wash: Prompt contan 250 mgrn': SCBAF/SAF/HlEF Immed
Change: After work If reason 500 mgrm': SAF:PD,PP

p rob ontam : SCBAF:PD,PP/SAF:PDPP:ASCBARemove: rompt non-Imperv Escaps: HiEFrSCBAE
__ contain

Provide: Eyewash, quick drench

Clothing: Repeat NiOSWOSHA Inh Irrit skin: conj, pulm Eye Irr mmed Lungs, skin
Go9Ses: Reaon prob 5000 ppm: SA/SCBA Ing edema Skin Soap wash prompt
Washn Prompt wet 12,500 ppm: SACF Con Breath: R support
Change: N.R. 15,000pm: SCBAF/SAF Swallow: M sical attention
Remove: Prompt non-mperv wet SC PD,P/AFPD,PP:ASCi3A Immed

Escape: GMFOVrSCBAE

Clothing: Repeat NIOSHrOSHA Inh CNS depres; pulm Ee Inrinmmed Resp sys. skin
Goggles: Reason prob 5000 ppm SA/SCBA Ing edema; skin, eye irrit; Skin Soap wash prompt
Wash: Prompt contam 12.500pm SACF Con drow; dysp Breath: Reap support
Change: N.R. 15,000 m SCBAFJSAF Swallow: Medical attention
Remove: Prompt non-lmperv S PD,PPrSAFPDPPASCBA immed

contain tsp GMFOV/SCBAE

1.1,1, 2-Tetrachioro-2,2-ditiuoroethane
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Chemical nema, Synonyma, Exposwr IOLH Physkte Chemical and physial Incompatibilities Ueawrement
setucturefformule, trade names, thmits description properttaa and method

CAS and RTECS Nos, and conversion (tWA reactvite (See Table 1)
and DOT10 and factors unbs noted W, BP, SOL

guide No. otherwise) F LP,' I p.a,, VP FRZ
am abilty UEL, LEL

1.1.2,2- Acetylene tetrachloride, NIOSH Ca Colorless to pale- MW: 167.9 VP(86F): Chemically-active Char(pet;
Tetrachloroethana Symmetrical ttrachloro- Ca [150 ppm) yellow liquid with BP: 296°F 9mm metal, trono CS

ethane See Appendix A apugent. So: 0.3% FRZ: -33F causticsumng GC5FID
CHCi6CHCI I ppm chlrotorm-like FIP: NA UEL: NA sulfuric acid III

7mg/i) odor. IP: 11.10eV LEL: NA [Note: Degrades 1#10191
79-34-5 skin slowly when
K18575000 H exposed to air.]

7 M/Mp) Sp.Gr(77F): 1.59
1702 55 1 ppm - 7.00 mg/t' gkin? Noncombustibl Liquid

Tetrachloroethylens Perchlorethylene, NIOSH Ca Colorless liquid MW: 165.8 VP: 14 mm Strong oxidizers; Char;
Perchloroethyiene, Ca 1500 ppm) with a mild, 8P: 250F FRZ: -2 F chemcally-active CS2;

CiC-CaC Perk, See Appendix A chlorofom-like Sol(77F): UEL: NA metals such as GC7FID;
Tetrachlorethylene Minimize workplace odor. 0.02% LEL: NA lithium, bryllium & Ill

127-18-4 exposure concentrations: FlP: NA barium caustic soda; [81003,
KX3850000 limit number or IP: 9.32 eV sodium hydroxide; Hai

workers exposed. potashntd
OSHA pota h Hydro-
25 ppm SpGr 1.62 carbons]

1897 74 1 ppm - 6.89 mgin' (170 mg/mn) Noncombustible Uquid

Tetrachloronaphthatens Halowaxe. NIOSH/OSHA Unknown Colorless to pale. MW: 265.9 VP: 10 mm Strong oxidizers Filter/Sub;
Nibren wax, 2mg/im' yellow solid with BP: 593-88F FRZ: 38WF none

CIH 4C14 Seekay wax [skin] an aromatic odor. Sol: Insoluble UEL: ? GC/FID;
FI.P(oc): 410 F LEL 11(2)

1335-88-2 IP: [S1301
aK3700000

Sp.Gr: 1.59-1.65K
Combustible Solid

Tetraseth lead (as Pb) Lead tetraethyl, NIOSH/OSHA 40 mg/m' Colorless liquid MW: 323.5 VP: 0.2 mm Strong oxidizers. XAD-2;
TEL 0.075 mgm' (unless dyed red, BP: 228rF FRZ: 202 F sufuryl chloride, Pentarn;

Pb(CHs), [skin) orange, or blue (Decomposes) UEL: ? rust, potassium GC/PID;
with adpeasant Sol: Insoluble LEL 1S% pormanganato III

78-00-2 sweet odor Fi.P: 200 F [Note: Decomposes [825331
TP4550S00 [Note: Mainusa IP 1.10V slowly at roorn

is in anti-knock temperaure and
additives for more rapidly at
gasoline.] Sp.oGr 1.65 higher tempera.

1649 56 1ppm-13.45 mg/m Claus llS Combustible Liquid tures.]



Recommendations
Personal protection tor spir tor Health zards

and sanitation election-nuximum
(See Table 2) soncentration for use(MUC) Route Symptoms First old Target organs

(Se Table 4) (See Table 5) (See Table 6) (See Table S)

Clothing: Any pass N4IOSH Inh Nau. vomit. abdom pain; Eye Irr Immned Liver, kidneys.
Gogges: Any poss V: SCAFPD,PPISAFPD.PPASCSA Abs tremor iners; un, Sin: Soap wash prompt CNS
Wash: Immed contam Escape: GMFOVbSCBAE Ing enlarged end iver dorm; Breath: Resp support
Change: N.R. Con monocy; kidney damage Swallow Medical attention
Remove: immed non-imperv oontam immed
Provide: Eyewash, quick drench

Clothing: Repeat ~~~~~NIOSH Inh Wrrit eyes, nose, throat; Eye:: Irr immed Liver, kidneys,
Goles ieasonprob V: SCBAF:PDPP/SAF:PD,PP:ASCBA Ing nau; flush face, neck; Sin Soap wash prompt eyes,u reap

Ws: Prompt contarnl Escape: OMFOV/SCBAE Con verli, dizz, nco; head, Breath: Ras support sys. C
Change: N.R. som; kin ryt; liver Swallow: Medical attention
Remove: Prompt non-imoerv damage; tcard Imrmed

contam

Clothing: Any poss moiVtRepeat NiOSWOSHA Inh Acne-form dorm; head, Eye: Irr inmed Liver, skin
Mq-sOI 20 mahm': SCBAF/SAF Abe fig. aor, veri; aun, Skin: Soap wash mined

Goggles Any poss molt/Reason I: SCBAF:PDPP/SAF:PDPP:ASCBA In over In) Breath: Roap support
erob Iiqsol lscape: GMFOVHIE/SCBAE Con Swallow: Medical attention

Wash: Promptontam immed
Change: After oI it any poss

contarn
Remove: Immed non-imoerv contam molt/

Prompt non-lmperv contam al

Clothing: Any pose X.1% NiOSH/OSHA inh Insom, las, anxiety; E a: In immed CNS, CVS,
Goggles: Reason prob 0.75 mgfM3: SAISCBA Abs tremor, hyper-reftexia, S91n: Soap wash mInmed kidneys, eyes
Wash: RsR. 1.875 mrm3: SA:CF ig spastic; bradycardia, Breath: Resp Support
Change: Ater work It any pose 3.75 ogl'3: SCSAF/SAF/SATCF Con hypotersion. hypothermia. Swallow: Meical attention

contain 0.1% 40 mghAm: SA:PO,PP paMr. nau, anor, low-wgt; immed
Remove: Immed non-imperv contam * SCEAF PD.PPiSAF:PD,PPASCBA disorientation, halu,(0.t %) Escape: GMFOV/SC8AE psychosis, mania. convuls
Provide: tuick drench (0.1%) coma; eye irrit

Tetraethyl lead (as Pb)
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Chemical name. Synonyma, Exposure IDLH Physical Chemical and physical Incompatibiltles Measurement
structurallormula, trade namea. lImita description propertIes and method

CAS and RTECS Noa., and conversion (TWA reactIlvtlea (See Table 1)
and DOT ID and factors unl noted lAW BP, SOtL

gutde Noa otherwise) Fl . IPS Or, VP FRZ
flarnmailiqy UEL, LEL

Tetrahydrofuren Diethylene oxide; NIOSH/OSHA 20,000 Colorless liquid MW 72.1 VP: 132 mm Strong oxidizers. Char;
1,4-Epoybutane; 200 ppm ppm with an ether-like BP: 151 F FRZ: -1631F lithium-aluminum CS

C, H0 Tetramethylene oxide; (590 mgf3) [LEL] odor. Sol: Miscible UEL: 11.8% alloys GC7
FID;

THF ST 250 ppm FiP: 8F LEL 2% (Note: Peroxides may liI
1099-9 (735 mg/m) IP: 9.45 eV accumulate upon (#1609
W5950000 prolonged storape In

presence ol sir.

Sp Gr: 0.89
205 2 1 ppm -3.00 mgftns Clss 1S Flammable Uiquid

Tetramethy lad
(as Pb)

Pb(CH,)

75-74-1
210 TP4725000

Lead ttramethyl,
TML

NIOSH/OSHA 40 mg/m' Colorless liquid MW: 287.3 VP: 23 mm
0.075 mg/m' (unless dyed red, BP: 2t2'F FRZ: -15'F
(skini orange, or blue) (0ecomposes) UEL: ?

witha fruity Sol Insoluble LEL ?
odor. Fl P: 100 F
(Note: Main usare IP: 850 eV

Is In anti-knocx
additives for
oasoline. Sor: 2.00

Strong oxidizers XAD-2;
such as sulfuryl Pentane;
chloride or potassium GCJPID;
permanganate IIl

[825341

1649 5 1 ppm .1 11. mgtm' Clasa II Combustible Liquid

Tetramethyl Tetramethyl succino- NIOSH/OSHA 5 ppm Colorless, MW: 1362 VP: ? Strong oxidizers Char;
succinonitrile dinitrilb, 3 mgtr' odorless solid. BP: Sublimes MLT 338F CSjl

TMSN (0. 5 pm) Sol: Insoluble ublimes( GC7FID
(CH,)2C(CN)C(CN)(CH0) (skinli FP:? L ? t153

3333-52-8 ~~~~~ ~ ~~~~~~~~~IP: ? LEL: ? (#81 551
WN4025000

Sp.Gr: 1.07
Combustible Solid

Tetranitromethane Tetan, NIOSHIOSHA S ppm Colorless to pae- MW 196.0 VP: 8 mm Hydrocarbons, Imp;
TNM I ppm yellow fiquid or SP: 2591F FRZ: 57F alkalis, metals, none:

C(NO2)4 (8 mg/mn) olid (below 57F) Sol Insoluble UEL: ? oxidizers, aluminum, GC/Alk-FID;
with apungent FIP ? LEL ? toluene, coton 11(3)

509-14-8 odor. IP ? [Note: May decom- [(S2241
P84025000 pose explosively if

contaminated with
Sp Gr 1 12 ~~~~~combustible rmateriat.)Sp.Gr: 1.62

1510 47 1 ppm =8. litivil Combustible Liquid, but difficult to gnite.
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Recommendations Health hazards
Personal protection for re piratorH

and sanitation ed ctton-maxmum
(Sa Tble ) concentration for use (MUC) Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)
. .

Clothing: R peat
___ oerdes Reason probWas Prompt wet

Change: NR.
Remove: Immed wet (flamm)

NIOSiWOSHA
1000 ppm: PAPROV5 /CCRFOV
5000 ppm: SA.CF
10,000 ppm: GMFOV/SCBAF/SAF
20,000 pm: SAF:PDPP
ISCOAFPDPP/SAPPPASCSA
Esrape: GMFOV/SCBAE

Inh Irrit eyes, upper nasp sys;
Con nau, dzz, head
Ing

E a lc Immed Eyes, skin, rasp
SEn: Water lush prompt sys, CNS
Breath: Resp aupport
Swallow Medical attention

immed

Clothing: Any pose 1.06% NIOSWVOSHA
Gogles: Reason prob 0.75 mg/m3

: SAJSCBA
Wash: NR. 1.875 ma/m

3: SA.CF
Change: NR. 375mn SCBAF/SAF/SAT.CF
Remove: Immed non-imperv contain 40 mam: SA:PD,PP
Provide: ;t1.06%: Quick drench :8SAFPDPPSAFPDPP:ACBA

Es cape: GMFOV/SCBAE

Inh Insom. bad dreams,
Abs restless, anxious;
Ing hypension nau, anor;
Con rdalirium, mania, convuls;

coma

Eye Irr immed
Skin: Soap wash Immed
Breath: Resp support
Swallow: M dical attention

inmed

CNS. CVS, kidneys
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Clothing: Repeat
Goggles: Reason prob

i Wash: Prompt contain
i Change: After work If reason

prob contam
Remove: Prompt non-Imperv

contam

NIOSH/OSHA
30 mg/in: SA/SCBA
s SCBAF:PDPP/SAF PD.PPASCBA
Escape: GMFOVHiE/SCBAE

Inh Head, nau: convuls.
Abs coma
Ing
Con

Ele Irr immed
Sin: Soap wash prompt
Breath: Rasp support
Swallow: Meical attention

Immed

CNS

Clothing: Reason prob
Go gZs: Any porsS ah Promp Iontam

. Change: After work it reason
___ orob contam

Remove: Immrd wet (flamm)
Provide: Eyewash

NIOSH/OSHA Inh Irrit eyes, nose, throat Eye: Irr immed Rasp Sys, eyes,
5 ppm: SA:CFS/PAPRS'L/CCRFS4/ Ing dizz, head; chest pain, Skin: Soap wash prompt skin, blood, CNS

GMFS'/SCBAF/SAF Con dyap, methemoglobinuria, Breath: ReS support
L SCBAF:PDPP/SAF:PD.PPASCBA cyan; skin burns Swallow: Mrdical attention
Ecape: GMFS'/SCBAE Imimed

Tetranitromethane



Chemkal name, Synonyms,
structure/formula, trade names,

CAS and RTECS Nob., and conversion
and DOT ID and factors

guide Noa.

Exposure IDLH Physical
limIts description

.(TWA. .

Chemicaland-phyzkal Incompatibiities aasuim nt
properttea and method

__ __ _ __ __ _ _n reactivitlea (See Table 1)
unles note MW BP, SOL
otherwtse) Fl P. PSL OrVP FZ

famm;abIl iy UEIL, LEL

Tetryl N-Methyl-N.2,4.6- NIOSHi/OSHA N.E. Colorless to MW: 287.2 VP: Low Oxidizable materials, Filter;
tetranitroanrins; 1.5 Mg/ijn yellow, odorless, BP: 356-374;F MLT 268F hydrazine Reagent

(NO2)3C6H 2N(NO,)CH3 Nitrarnine; Iskin] crystalline solid. (ETxplodes) UEL: ? Vie;
479-45-8 ~~~2.4,S-Tetryl; Sal Insoluble LEL: ? 11(3)

479-45-8 2.4.6-Trnitrophenyl- FtP: Explodes (#S251
8Y6300000 N-methylnitramine IP:?

SpGr: 1.57
Combustible Solid

Thallium (soluble Synon me vary depending NIOSH/OSHA 20 mg/ms Appearance and Properties vary None reported Filter;
compounds as T1) upon t e specific soluble 0.1 mig/MS odor vary depend- depending upo the Acid;

compound. (skin] Ing upon the specific Solub AA;
7440-28-0 specific soluble compound. 11(3)
XG3425000 compound. (SS306]

1707 53 (cmpds)

Thirarn bis(Dimethylthiocarbamoyl) NIOSH/OSHA 1500 Colorless to MW: 240.4 VP: Low Strong oxidizens, Filter
disulfide. 5 mig/rn3 MOW yellow, BP: Decomposes MIT: 312F1 strong acids, CH N-

(C kS^NC(S)SSC- Tetramethylthiuram disulfide crystallinesoli Sot: Insoluble UEL ? oxidizable materias HPRC/VD;
1 C3)2 [ote:Commercial FIP: ? LEL: ? III

pesticide products IP:?7 [IM051
137-26-8 may be dyed
J01 400000 blue.]I

2771 55 Combustible Solid

Ton (inorganic Metal: Metallic tin. NIOSHAOSHA 400 millml Metal: Grey to MW 1181.7 VP: 0 mm Chlorine, turpentine, Filter;
compounds except 1 tn flake, 2 nIgmS almost silver- BP: 4MaF (approx) acids, alkalis Acid
oxides. as Sn) Tin powder white, ductile. Sol: Insoluble MLT: 449F AA;

Synonym of other inorganic mafleable. FL.P: NA U EL: NA
Sn compounds vary depending lustrous solid. IP: NA LEL NA

upon the specific compound.
7440-31-5 (Metal)
XP7320000 (Metal) SoGr: 7.28 (Metal

Metal Nonconbustible Solid.
but powdered finm may gnite.



Recommendations Heaith hazards
Penona lprot ctlon for respirator _ _ _alth_ _ _ _ _
and sanitation selection - awaxum

(See Table 3) concentratIon for us (UC) Route Symptoms First aid Target organs
(S Table 4) (See Table 5) (See Table ) (See Table S)

Clothing: Repeat NIOSH/OSHA Inh Sens dorm, itch, aryt, Ey I Immed Rese sys. eyes.
Goggtes Reason prob 7.mg/m' DM Abs edema on nasal folds. Sin Soap wash prompt CNS. skIn;
Wash Prompt contamn/daily 15mg/m': DMXSOiSAISCBA Ing cheeks. neck; kera; Breath: R ea upport in animals:
Change: Aftr work It reason 37.5 mgfm': PAPRDM/SACF Con sneezing: anemia; fig: Swallow: Mdialattenion liver, kidneys

ob contam 75 mg/m': HiEF/SCSAF/SAF cough. corza; iity; Immed
Remove: Promptnon-Imperv 3000 mshn': SAF:PD.PP ml, head, lass. insom;

contam £ SCBAF:PD.PPISAF:PDPP:ASCBA nau, vomit
Escape: HiEF/SCBAE

Clothing Reason prob NIOSHfOSHA inh Nau, diarn, abdom pain. Eye Irr mmed Eyes, CNS ungs;
Gogs as: Reason prob 0.5 mg/m': DM' Abs vomit; ptoils, strabismus; Sin: Water lush prompt liver, kidneys.

i_ Wasn Prompt contain I mg/': DMXSO^/SA/SCBA Ing peri neuriis remor Breath: Resspport GI tract, body
Change: After work f reason 2.5 mg/m': PAPRDMISA:CF Con roatster lightness, chest Swallow: Medical ttenion hair

probcontrn 5 mg/M3n HiEF/SCBAF/SAF/PAPRTHiE/ pain, puim aden; sez, mmed
Remove: Prompt non-imperv SAT:CF chores, psychosis; liver

contim 20 mo/r': SAF:PD.PP kidney damage; alopecla;
: SCBAFPDPP/SAFPDPPASCBA pares logs

Escape: HiEF/SCBAE

Ctothing Reason prob NIOSH/OSHA Inh Irrit muc memb; dorm; EYe: Iimmed Reasp sys skin
G gss Reason prob 50 rngft3 CCRtOVDMFul/SAfSCBA' ing with ethanol Slel Sosowash prompt

Prompt contain 125 mg/m': PAPROVDMFu"/SA:CF Con consumption: flush, ryt Swallow: Moical aen non
_ Change: After work it rason 250 m/ms: SCBAFlSAF/CCRFOVHiE/ pruritus. urticaria, head. immed

orob contan PAPRTOVHIE /GMFOVHiE nau. vomit, darr weak.
Remove: ompt non-imPerv 1500 mahn': SAF:PDPP dizz. dysp

contain * SCBAF:PD.PPSAF:PDPPASC8A
Escape: GMFOVHIE/SCBAE

Recommendations vary NIOSHfOSHA Inh Irrit eyes. skin Eye: In Immed Eyes, skin, resp
depending upon the 10 mgft': DM' Con Skin: Soap wash Immad sys
sosific compound. 20 mgfm': DMXSO^ /SA/ISCBA Breath: Reap support

50mgfm': PAPRDMAfSA:CF Swallow: Meicat attention
100 mg/mr: HiEF/SCBAF/SAF Immed
400 mg/rn': SAF PD.PP

: SCBAF:PD.PPfSAF:PDPP:ASCBA
EScape: HIEF/SCBAE

_ Tin (inorganic compounds except oxides as Sn)
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Chamical name, Synonyms, Ex sure IDLH Physical Chemical and phydcal Incompatibiliies Measurment
atructuratiormutr, trade names, mita descriptbon pIropertle and m thod

CAS and RTECSNoa and conversn (TWA reacthriles (See Table 1)
and DOT ID and factors unlesa noted MW BP SOL

guide Nos otherwse) Fl P I Sg Or VP FRZ
tlammar I y UEL, LEL

Tin (organic Synonyms va dpendin NIOSH/OSHA Unknown Appearance and Properties vary Strong oxidizers Fllter/
compounds as Sn) upon ths afi organic 0.1 mg/ms odorvary depending upon XAD-2;

compound. (skin] depending upon the specifc HPLC;
ths speci c organic organic compound. AA;
compound. III

1#5504]

Titanium dioxide Rutile, NIOSH Ca White, odorless MW: 79.9 VP: 0 mm None reported Filter;
Titanium oxide. Ca (N.E.] powder. BP: 4532to (approx) Acid;

rio, Titanium peroxide See Appendix A 5432F MLT 3326 to M
Sol: lnsoluble 3362°F -It3)

13463-67-7 OSHA PI.P: NA UEL: NA (#8853
XR2275000 10 mg/m3 IP: NA LEL NA

SpGr: 4.26
Noncombustible Solid

Toluene Mothyl benzene, NIOSH/OSHA 2000 ppm Colorless liquid MW: 92.1 VP(65 F): Strong oxidizers Char;
Methyl bnzol, I 00 ppm with asweet, BP: 232F 20mm

CHCH, Ph nyl mthane, 375 mg/ms bC7FIDC6HCH, Methyl benrol, 100~~~~~~~~~P.o T ppmer benzene- Sol61 : FRZ: -139F P
Tduol STl150 ppm like odor. 0.05 UEL: 7.1% III

108-88-3 (560 mg/M 3) Fl P: 401F LEL 1.2% (#I500.
XS5250N IP: 8.82 eV Hydro-

carbons)

1294 27 1ppm-3.83mg/ms Crass I Flammable UquidL

Toluene-2,4- TDI; NIOSH Ca Colorless to pale- MW: 174.2 VP177 F): Strong oxidizers. Coated
diisocyanate 2,4-TDI; Ca [10 ppm] yellow solid or BP: 484F 0.01 mm water, adds. bases glass

2,4-Toluene diisocyanats See Appendix A liquid (above Sol: Insoluble MIT 71 F & amines may cause wool;
CH3COH,(NCO)2 0.005 ppm 71 F) with a FtP: 260 F UEL 95% foam and spatter; Methanol;

1004 m-3) sharp. pungent IP: ? LEL: 0.9% alcohols HPLCIUVD;
58484-9 ST 0.02 ppm odor. [Note: Reacts slowly IlIl
CZ8300000 (0. 15 mg/rn) with water to form (82535]

OSHA carbon doxide and
005 ppm (0.04 mgmi) Sp.: 1B22 polyureas1.2

2076 57 1 ppmn 7.24 mg/ms 0.0051 ptm (.04mgm') Clea MlS Cobsil Liquid Loyra.



Recommendations
Personalprotectlon er r pirator Health azard

and sanitation *d ctlon-maxmum
(See Table 3) concentration for use (MUC) Route Symptoms First aId Target organs

(See Table 4) (Se Table 5) (See Table 5) (See Table )

Recommendations vary NIOSI4OSHA Inh Head, verti; lrrit eyes; Eye: Irr lmmed CNS, eyes. liver.
depending upon te 1 mg/rm: CCROVDMISA/SCBA Abs psycho-neurdoidit; sore Skin: Water flush immed urinary tract.
specific compound. 2.5 mg/m 3: SACFIPAPROVDM Ing throat, cough; 1dom Breath: Rsp support kn, blood

5 mg/rm: CCRFOVHiE/SCBAFISAF/ Con pain. vomit; urine Swallow: Medical attention
GMFOVHiE/PAPRTOViE/ retention; paresis, ocal immed
SAT:CF anes; akin burns; pruritus;

200 m/ml: SAF:PD,PP hi animals: hemolysia,
I:SCEAFPDPP/SAFPDPPASCBA hepatic nec
Escape: GMFOVHiE/SCBAE

Clothing: N.R. NIOSH Inh Slight lung fib; carc] Breath: Resp support LungsI
Goa N R.

Wash NXR
Change: N.R.
Remove: NR.

V: SCBAF:PDIPP/SAF:PD.PPASCBA
Escape: HiEFlSCBAE
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Clothing: Repeat
Goggles: Reason prob
Wash: Prompt wet

___ Change: N. R.
Remove: Immed wet (flamm)

NIOSHIOSHA Inh Ftg, weak con, euph. Eye: In Immed CNS. liver,
1000 ppm: CCROV ISA /PAPROVV Abs diz, head; dilated pupils. SkIn: Soap wash prompt kidneys, skin

SCBA Ing lac; ner, musc fitg, Insom; Breath: Rsp spport
2000m p: SACF/SCEAF/SAF/GMFOV Con pares;deam Swallow: Medial atentlon
5 SCBAF:PDPPlSAF:PD,PPASCBA immed

scape: GMFOVISCBAE

Clthing: Repeat
Gogles: Any possWash Poptcna
Change: After work If reason

erobconam
Remove: non Imperv

contam
Provide: Eyewash, quick drench

NIOSH Inh Irit nose, throat choke, Eye: Irr Immed Resp sys, skin
V: SCBAF:PD,PP/SAF:PDPPASCEA Ing paroxysmal cough; chest Skin: Soap wash immed
Escape: GMFOVISCBAE Con pain, retster soreness; nau, Breath: Raep support

vomit, abdom pain; bron Swallow: Medical attention
spasm, puim edema; dyap, immed
asthma; con), lac; denm,
skin sens; (card

Toluene-2,4-diisocyanate



Chemical name, Synonyms, Expose IDLN Physical Chemical and physical Incompatbltlea seasurement
satncturetformuia, trade namea, limit descrptlon propertles and method

CAt and RTECS Nas, and convesion (TWA reactlvitles (See Tabie 1)
and DOT ID and fetora unles noted MW BP, SOL

guide Noe. otherise) Fl W,IPt a Or, VPmFRZ
Ita a1t UEL, LEL

o-Toluldine o-Aminotoluene, NIOSH Ca Colorless to pale- MW: 107.2 VP: 0.3 mrnm Strong oxidizers. Sl gel;
2-Aminotoluena. Ca 1100 ppm] yellow liquid with BP: 392 F FRZ: 6F nitr acid Ethanol;

CH3CgH4NH2 1-Methyl-2-aminobenzene, See Appendix A an aomatic, Sol: 2% UEL 7 GC/FID;
o-Mthylaniline. 2 ppm aniline-like odor. FIP: 1850F LEL-? III

95-53-4 2-Methylaniline, (9 MC/M') IP: 7.44 eV 1#2002,
XU2975000 ortho-Toluidine a Aromatic

ACGIH Amrines
S ppm A2
(22 mg/i'1 A SDGr: 1.01 -

1708 55 1 ppm = 4.46 mgms [skin Cls IlIlA Combustible Liquid

Tributyl phosphate Butyl phoaphate, NIOSH/OSHA 125 ppm Colorless to pale- MW: 26c3 VP(351'F): None reported Filter;
TBP 0.2 ppm yellow, odorless BP: 552 F 127 mm Dieth

(CHACH,]SO),PO Tributyl ester of (2.5 mghn') iquid (Decompose&) FRZ -1121F eth yl
phosphoric acid Sol: 0.6% UEL ? GC/FPO 

126-73-8 tri-n-Butyl phosphate Fl.P(oc): 295°F LEL:7 11(3]
T07700000 IP7 [S208]

1 ppm -1107 mg/m Class IIIS Combustible Liquid

1.1,2-Trichloroethane beta-Trichloroethane. NIOSH Ca Colorless liquid MW: 133.4 VP: 19mm Strong oxidizers Char;
Vinyl trichioride Cs [500 ppm] with a swet. BP: 237'F FRZ: -34F & caustics; CS,

CHCICHCI See Appendix A chloroform-like Sol: 0.4% UEL: NA chemically-active C7FID
lo pm odor. FIP: NA LEL:NA metalssuchas III K

79-00-5 (45 mg/m') IP: 11.00 eV aluminum, magnesium [#1003.
KJ3150000 [skinA powders, sodium & Halon-

DSHA potassium natd
10 ppm Hydro-

2831 4 1 pm -5.55 glml (45mgin') Sp.Gr: 1.44 carbonal 
2831 74 1 ppm .55 mg/ms 8 1skin] Noncombustible Liquid

Trichloroathytene Emhlene trichloride NIOSH Ca Colorless liquid MW 131.4 VP: 58 mm Strong causllcs & Char
Triclna, Ca [1000 ppm (unless dad blue] BP: 189 F FRZ: -9F alkalis; chemically. CS.;

CICHNCCI, Trichloroethene See Appendix A with a choroforrn- Sol(77F): UELt77°F active metalssuch GC7FID;
25 ppm like odor. 01% 0.5% as barium, lithium, Ill

79-01-8 FIP: 901F LEL(77,F): sodium, magnesium, [#1022] 1~
KX4550000 OSHA IP: 9.45 eV 8% titanium & beryllium

50 ppm

T 200 ppm S .Gr: 1.46
1710 74 1 ppm -5.46 mg/m' (1080 mg/ms) Class IC Flammable Liquid, but burns with diftiultcy L



Recommendations
Personal protertin for respir tor Hlu hazards

and sanitation ebetion- ximum
(See Table enc ntraton for use (MUC) Route Symptoms First old Target organs

(Se Table 4) (See Table 5) (See Table 5) (Sea Table 5)

i ' Clothing:
!- Wash:

Change:
Remove:
Provide:

Any pose
Any poss
Immed rontam
N.R.
Immed non-I merv contain
Eyewash, qukk drench

NIOSH
V: SCBAF:PD,PP/SAF:PDPP:ASCBA
Escape: GMFOVSCBAE

Inh Anoxia, head, cyan;
Abs weak, dizz draw; micro
lkV hematurb. eye bums;
Con dorm; (card]

EWe Irrimmed
kin: Soap wash mmed

Breath: Rep support
Swall. Medical attention

immed

Blood, kidn ,
liver, CVS, Mn.
eyes

Clothing: Repeajt NiO8WOSHA Ih Eyes, rasp, skin Int; Eye: irr immed Resp sys, skin.
Gogies: Reason prob 2 ppm: SAISCBA Con head; nau Skin Soap wash prompt eyes
Wash: Prompt wet 5 ppm: SACF rig Breath: Rep support
Change: N.R 100pm CAFISAF Swallow: Medical attention
Remove: Prompt non-imperv wet 125 ppm: SAF:PD,PP immed

5: SChAFPD,PP/SAF:PD,PP ASCBA
Escape: GMFOVHIEISCBAE

Clothin: Repeal NIOSH Inh Init nose, yes; CNS Ey: Iimmed CNS, eyes, nose,
Goles: Reason prob V: SCBAF:PD,PPiSAF:PD,PPASCBA Abs depres; lIver, kidney Skin: Soap wash prompt Ivor, kidneys
Wash Prompt contarn Escape: GFOV/SCBAE log damage; (carcl Breath: Rep support
Change: N.R. Con Swallow: Meticalttention
Remove: Prompt non-imperv Irmmed

contam

Clothing: Repeat NIOSH Inh Head, venrti; via dist, E a: irr immed Rasp sys, heart.
ogle: Reasonprob V SCBAFPO.PP/SAFPD.PPASCSA inp tremors, om, nau. Sin: Soap wash prompt liver, kidneys,

Wash- Promptwet Escape: GMFoV/SCBAE Con vomit; rit eyes dorm; Breath: Rep support CNS, skin
Change: N.R. card arrhy, pares; carc) Swallow Medical attention
Remove: Prompt non-lmperv wet immed

Trichloroethylene
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Chemical name, Synonyma, Exposure IDLH Physical Chemical and physlcal IncompatibilitIes Measurement
structurelormula. trade names, Emit description propertiae and method

CAS and RTECS No;. end conversion (TWA reactitvtles (See Table 1)
and DOT iD and tactors unlees noted MW BP, SOL

guide Nos otherwise) FI.. IP'SFOr. ULLEL

Trichloronaphthalsne Halowax, NIOSH/OSHA Unknown Colorless to pale- MW: 231.3 VP: 1r mm Strong oxidizers Filter/Sub;
Nibren wax, 5 mg/mi yellow solid with BP: 579-669 F MLT 199 F none;

C,0H-C13 Seekay wax [skin an aromatic odor. Sol: Insoluble UEL ? GC/FID
FI.Ploc): 3920F LEL: ? i1(2)

1321-65-9 IP [#S 28
OK4025000

Sp.Gr 1.58
Combustible Solid

i .2,3-Trichloropropane

CH2CICHCICm5 CI

98-18-4
TZ9275000
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Aliyl trichloride, NIOSH
Glycerol trichiorohydrin, Ca
Gyrcry! trichlorohydrin. See Appendix A
Trchorohydrin 10 ppm

(60 mg/m)s
(skinI

OSHA

Ca Colorless liquid
I1000 ppmn) with chloroorm-

like odor.

MW 147.4 VP(115F):
BP 314 F 10 mm
Sol: 0.1 % FRZ: 6F
FI.P(oc): 80F UEL:?
IP: ? LEL ?

Chemically-active
metals. strong
caustics & oxidizers

Char;

G&,FID;
'II
1(1 003,

Haloe

Hydro-
10 ppm Sp.Gr: 1.39 cArbonsl

I ppm -6.13 mg/mi (60 mg/rn) Class ilA Combustible Liquid

1.1,2-Trichloro-1,2,2- Chlorottuorocarbon-113, NIOSHWOSHA 4500 ppm Colorless to MW: 187.4 VP: 285mm Chemically-active Char:
trifluorosthane CFC-113, 1000 ppm water-white BP: 118F FRZ: -31 F metals such as CS5Freone 113, 7600 mgtm3) liquid with an SolpiF: UEL: ? calcium, powdered GC/FID;

CCI2 FCCIF, Genstrone 113, ST 1250 ppm odor like carbon r.02% LEL aluminum, zinc, iII
Halocarbon 113, (9500 mg/mi) tetrachloride at FlP: ? magneslum 5 beryllium (01020

78-13-1 Retrigerant 113. high concentra- IP: 11.90 eV Note: Decomposes It
KJ4000000 TTE tions In contact with alloys

[Not A as Sp.Gr(77F): 1.56 containing >2% magnesiumI
above 18 F.] Noncombustibbs Uquid at ordinary temperatures,

I ppm .7.79 mg/mi but the gas wil Ignite and bum weakly at 1256 F

Triethytairine TEA NIOSH 1000 ppm Colorless liquid MW 101.2 VP: 54 mm Strong oxidizers, Bub;
See Appendix D with a strong, BP: 193 F FRZ: -175F strong acids NaOH'

(C2H.3N ammonia-like odor. Sol: 2% UEL: 8.0% GC/Flb
OSHA FI.P(ocl 16 F LEL: 1.2% 1(3)

121-44-8 10ppm IP: 7.5eV [551521
YEot 75000 140 mgm)

(60 mg/m) SpGr: 0.73

1296 6 1 ppm .4.21 mg/mi Class Flammable Liquid

L

L



L Recommendations
Prsonaprotectbon for respIrator HeaiMh hazards

and sanitation lecton-maximum
(See Table con)(ntrMtConfor)eMU Route Symptoms First oid Target organs

(See Table 4) (See Table 5) (See Table 6) (See Table 5)

Ckothing: Any poss molt-turni NIOSHlOSHA Inh Acne-form dorm: anor. Ene: Irr Immed Skin, liver
Repeat q-sol 50 ms/n': SC8AF/SAF Abs nau, verti; aun, liver Skin: So wash prompt

Goggles: Any poss motiVReason 4SCBAF:PDPP/SAFPD.PP:ASCBA Ing inj Breath: Res support
prob lq-sol Escape: GMFOVHIE/SCBAE Con Swallow: Medical attention

Wash: Prompt contain immed
Change: After work it reason

prob contam sd
Remove: Immed non-imperv contain

moh)Promj t non-impoerv
contar s

Clothing: Repeat
Goggles Any poss
Wash Immedcontam
Change: N.R.
Remove: Immed non-lmperv contain
Provide: Eyewash, quick drench

NIOSH Inh Irrit eyes, throat; CNS Eye: InImmed Eyes, rep sys,
V: SCBAF:PDPP/SAF:PD,PP:ASCBA Abs depres: liver nj; skin Skin: Soap wash prompt akin, CNS, liver
Escape: GMFOV/SCBAE Ing Irril; carl Breath: ReD support

Con Swallow: Medical attention
Immed

219

Clothing: Repeat
Gogie Any`;poss.Wash Prompwe

- Change: NR
Remove: Pompt non-imperv wet

NIOSH/OSHA nh Irrit throat, drow. dorm; Eye: Irr immed Skin, heart
4500 ppm: SA/SCRA Ing In animals: card anthy Skin: Soap wash prompt
* SCBAF:PD,PP/SAFPD,PP:ASCBA Con Breath: Res support
Escape: GMFOVISCBAE Swallow: Medical attention

immed

Clothing: Repeat
Gogges: Any poss

I Wash: Irned contamn
I Change: N.R.
.__ Remove: Immed wet (flamm)

Provide: z1%: Eyewash, quick
drench

OSHA Inh Irrit ayes, rasp sys, skin Eye: In' immed Reasp sys. ayes,
250 ppm: SA:CF t Ing Skin: Soap wash Immed skin

00 ppm: 8CBAF/SAF Abs Breath: Ra support
1000 m: SAF:PDPP Con Swallow: Medical attention
4 SCBAF:PD,PPJSAF.PD,PP:ASCBA Immed
Escpe: GMFS/SCBAE

Triethylamine



Chemical name Synonyms, poa IDLH PhysIcSt Chemical and physical IncompatIblitIes Measurement
structure/formulb, trade names, Omits description proparties and method

CAS and RTECS Noe. and conversion (TWA reactivitls (See Table 1)
and DOT D and factors unless noted MW BP, SOL

guide No. otherwlse) Fr P. PSp r VP FRZ
fBsamnma1;Jlij UEL, LEL

Trffluorobromomethanc Bromotrifluorom thana. NIOSKIOSHA 50,000 Colorless. MW: 14&9 VP: l atm Chemically-activ Char(2);
Fluorocarbon 1301, 1000 ppm ppm odorless gas. BP: -72F FRZ: -267F metals such as CH Ca-

CBrF, Freori 1381, (8100 mgmS) INote: Shipped as Sol: 0.03% UEL: NA calcium, powdered GCM&l6

Halocarbon 1381. a liquefied tIP: NA LEL: NA aluminum, zinc a Ill
75-638 Haion 1301. compressed gas.] IP: 11.78eV magnesium [#10171
PA5425000 Monobromotrifluorontethane.

Refrigerant 1381.
Trifluoromonooromomethane

1009 12 1 ppm . 6.1 mg/ n Nonflammable Gs

2,4.S-Trlnirotoluene t-Methyl-2,4.- NtOSH/OSHA N.E. Colorless to pale- MW: 227.1 VP(t80F): Strong oxidizers, Tonax GC;
trlnitrobenzene; 0.5 mgtmil yellow, odorless BP: 4S4 0.05 mm ammonia, strong Acetone:

CH3CoH 2(NO) TNT, IakIn) solid or crushed (Exsodes) MLT 176 F alkalis, combustible GCtTEA
Trinitrololuene; flakes. Sol(77 F UEL ? materials, heat OSHA

118-9g-7 aym-TrInitotoluenc (Note: Classified 0.01% LEL ? (Note: Rapid heating J#441
XUOl 75000 Trinitrotolual asa high FI.P: ? will result in

explosive4 (Explodes) detonation
I P: 059*ev
Sp.Gr: 1.65

1358 33 (wet) Combustible Solid

Triorthocresyl TCP. NIOSH/OSHA 40 mgW Colorless to pale- MW: 368.4 VP(77F): Oxidizers Filter;
phosphate TOCP 0.1 mgni yellow, odorless BP: 770 0.00002 mm Dlethyl

Tr-o-crssyl ester of (skin) liquid or solid (Decomposes) FRZ: 521F ether;
(CH 3COH4O)3PO phosphoric acid, (beow 52F). Sol: Slight UEL: ? GC/FPD

Tn-o-crosyt phosphate. LIP: 437 F LEL ? 11(3)
78-30-8 o-Trlnttrotoluol IP: ? #S209
T00350000

Sp .Gr: 1.20
2574 55 I ppm - 131 mgtm Class 1118 Combustible Liquid

Triphanyl phosphate Phanyl phosphate, NlOSHtOSHA N.E. Colorless, MW 326.3 VP(380°F): None reported Filterr
TPP, 3 mg/M3' 11strlln powder BP: 7768F 1 mmDihy

(C6HO)3PO Triphenyl ester of w a phenol-like So: Insoluble MLT t20 F ethet
phosphoric 6d odor Fi P: 42SF UEL: ? GC/FD;

115- dIP: ? LEL ? IlFp
TC840l00 [#5210]

Sp.Gr 1 29
Combustible Solid



Recommendatlons
P rsonl Iprotection for respirator Health h___rds

and uanitatlon section - maximum
(to Table 3) concentration for use OC Route Symptoms First aid Target organs

(See Table 4) (See Table 5) (Soo Tab. 6) (U.s Table 5)

Clotting: NR. NIOSWOSHA Inh LI-head: card arhy Breath: Reap support Heart, CNS
00001.s: N.R. 1 0,000 pprn: SA/SCBA Con
Wah: tN.R. 25,000 ppm: SA:CF (liq)
Change: NR 50,0Owm SCBAF/SAFJSATCF
Remove: N.R. SCBAF :PD,PP/SAF PDPPASCBA

Escpe: GMFOV/SCBAE

Clotting: Rpeast NIOSWOSHA tnh Liver damage,u cyan; EYe: Irr immed Blood, lver
G~ggles Reason prob 5 mtm' SA'/SCBA Abs sneozing; cough. or Skin Soap wash prompt ves, CVSCNS,

Change: After work IIan 25m ' SCBAF/SAF Con pain; kdney damage; Swallow: = IMw? pantion
prob contain 1000 ma SAFPDPP cataract; sons derm; immed

Remove: rompt non-Imperv 8 SCBAf:PD.PPJSA PPPASCBA teucyt; anemia; card
contain Espe GMFOVHiE/CBAE irregularltes

Clothing: Repeart NIOSt/OSiA Inh dia prrlneur; Eye: Irr immed PNS, CNS
Goggles: NR. 0.5ma' Dif Abs crmp n calv s,ps In Skin: Soap wash mmed
Wash: Prompt contain I mg/m': DMXSO/SA/SCBA Ing tet rhands weakeet Breath: Rp support
Change: N.R. 2.5 mg/rn: PAPRDM/SA:CF Con wrist drop, pare Swallow: M eical attention
Remove: Prompt non-Imperv 5 mgrn': HIEF/PAPRTiE/SCSAF)SAF/ mined

contarn SATCF
40 mgim': SA:PD.PP

SCBAF:PD,PP/SAFPD,PPASCBA
Loops HEF/8CBAE

Clothing: N.R. NIOSHJOSHA tnh Minor changes In blood Breath: Reap sup port Blood
Goggles: N.R. 15 Mg/M3: D Ing enye; Swallow: Medical attention
Wash: N.R. 30 mg/m': DXSOISDJSCBAiiE nnimals: musc weak, Immed
Change: N.R. 75 mg/m': PAPRDM/SACF pars
Remove: N.R. 150 mg/m': HIEF/PAPRTHIE/SAT.CF

SCBAF/SAF
1500 MOW': S&PD,PP
8: SCBAF:PD.PP/SAF:PD,PPASCBA
Escape: HiEF/SCBAE

Triphenyl phosphate
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Chemical name, Synonyms, Expon" IDLH PhysicaJ Cbemicaland hyslcal Incompatibilitis Measunment
structurfltormubs, trade names, ExIffrt decrtpthin pCm a rtlia and metho

CAS and RTECS Hoe., and convearson (TWA reactivitles (See Table 1)
and DOT ID and tactore unless noted MW BP, SOL

guide Hoe. otherwise) FIP I GiP.r, VP FRZ
flammability UL L

Turpentine Gumspirits, NIOSH/OSHA 1500 ppm Colorless liquid MW: 136(approx) VP(77F): Strong oxidizers, Char;
Gum turpentine, 100 ppm with a BP: 309-338 F 5mm chlorine, chromic CS,;

C,OH,, (approx) Spirits of turpentine, (560 mg/m 3) characteristic Sol: Insoluble FRZ. -58 to anhydride. stannic GC7FID;
Steam distilled turpentine, odor. FI.P: 95 F *76F chloride llt

8006-64-2 Sulfate wood turpentine, IP ? UEL: 7 1551J
Y08400000 Turps, LEL: 0.8%

Wood turpentine

SpGr 0881299 27 1 ppm . 5.65 mgtm Class IC Flammabl Liquid

Uranium (insoluble Metal: Uranium I NIOSH Ca Metal: Silver- MW 238.0 VP: 0 mm Carbon dioxide, None
compounds as U) Synonyms ot other insoluble Ca [30 mg/m' white, malleable, BP: 6895F (approx) carbon tetrachloride. availabe

compounds vary depending See Aprndix A ductile, lustrous Sol: Insoluble MLT 20971F nitric acid, fluorIne
U upon the specific compound. 0.2 m /M' solid. FtP: ? UEL: ? [Note: Complete

ST 0.8 mgtm' INot: Weakly IP: NA LEL: ? coverage of iUanium
7440-61-1 (Metal) radioactive.] metal scrap with oil222 YR3490000 (Metal) OSHIA is essential for

0.2 mg/ni' prevention of fire.]
2979 65 (Metal) ST 0.6 mg/m' Sp.Gr(77 F 19.05 Metal)
91 75 65 (Metal) Metal: Combustible Solid. especially turnings and powder.

Uranium soluble Synonyms vary depending NIOSH Ca Appearance and Properties vary Uranyt nitrates: None
compounds as U) upon te specific soluble Ca 120 mgtrM odor vary depending upon the combustibles. available

compound. See Appendix A depending upon specific solubb Uranium hexaftuoride:
0.05 mgtm' the specific soluble compound. water.

compound.
OSHA
0.05mg1m' L

Vanadium pentoxide Divanadium pentoxide, NIOSH 70 mg/m3 Yellow-orange MW: 18.9 VP: 0mm Uthium, chlorine Filter
(respirable dust Vanadic anhydride, C 0.05 mg/ma powder or dark BP: 3182F (appox) trifluoride THF;

as V,0 5) Vanadium oxide. I15-mini gray, odorless (Decomposes] MLT 1214- XRD;
Vanadium penteoxide tlakes dispersed Sot 0.6% UEL: NA lit

v205 OSHA in air. FIP: NA LEL: NA 1075041 _
0.05 mgtm' IP: NA

1314-82-1
YW2450000 Sp.Gr: 3.38

Noncombustible Solid, but may increase intensity of
2882 55 fire when in contact with combustible materials.L



I ~~~~~~~~~~~~Recommendations
Personal protection itor renspiator Health hazards

and sanitation selection - maximum
(See Table 3) conntrtion tar use (MUC) Route Symptoms First ald Target organs

(See Table 4) (See Table 5) (See Table 6) (Se Table 5)

Clothing: Repeal NIOSHIOSHA Inh it eyes, nose. throat; Ee: Ir immed Skin, eyes,
gglas: Resnrb1000 ppm: CCRFOVIPAPROV' Abs head, verli; hea album; Si: Soap wash prompt kidneys, masp sys

Was: Prompt contan 1500 ppm: SACFt/GMFOVtSCBAFISAF Ing skin irrit, sens Breath: Re spport
Change: N.R. SCBAF:PO,PP/SAFPD,PP:ASCBA Con Swallow: Medicalatenion
Remove: Immed wet (flamm) Escaps: GMFOVtSCBAE Immed

Clohng epa NIOSH Inh D esr [carc];Eye: lrr mmed Skin, boneV: SCBAF:PD,PP/SAFPD.PPASCBA Con Soap wash prompt marrow
GWo.. gibgas: Prptontam Escape: HiEF/SCBAE Ing node damage; dorm Breath: Reap support lymphatics
Change: Alter work It rason Swallow: Medical attention

erob contam mmed
Remove: Prompt non-imperv

' ~~~~contamn
Provide: Eyewash

Clothing Any poss UF/Repeat NIOSH Inh LEac. conj; short breath, Eye: In imied Rasp sys. blood,
gigas: Any pose V: SCBAF:PD.PP/SAF:PD.PP:ASCBA Con cough, chest rates: nau, Skin: Water flush immned liver. kidneys,

W ash Prompt contamttF EscapejHalide) GM FAGiHiESCBAE Ing vomit; skin bums; RBC Breath: Reap support lymphatics, skin,
Immed contain andaily EscapeNon-h aides): HiEF/SCBAE casts in urine; album; Swallow- Meical attention bone marrow

Change: Alter work if reason high BUN; [carcd Immed
prob contam/UF,: Alter
work i any poass contam

Remove: Prompt non-imperv contamt
UFs immed nonimperv contain

Provide: Eyewash UF),quick drench

Cbthing Repeal NlOSivOSHA Inh Irrit yes; green tongue, Eye Irr Immed Reasp ays, skin,
Goooles Reaon prob 0. mglml HiEJfSAISCBA Ino metalic taste, eczema: Skin: Soap wash prompt eyes
Wa P contain 125 Mg/M SACFlPAPRHiE Con cough; fine rales, wheez, Breath: Rsp support

ange: NR. 2.5 mgtm: HiEF/SCSAF/SAFI bron, dysp- irrit throat Swallow: Medical attention
Remove: Prompt non-mperv PAPRTHiE immed

contain 70 mgln': SAF:PD,PP
SCBAF:PDPPISAF:PDPP:ASCBAL Vanadium pentoakie (reapirable dust sLcape: HiEF/SCBAE

Vanadium pentoxide (respirable dust as V0s)
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Chemical name, Synonyms. Exposure IDLH Physical Chemical and physical Incompatlblltlea Mesuramurt
structurstformula, trade names, llmts description properties and method

CAS and RTECS Nos., and conversIon (TWA -reactlvite (See Table 1)
and DOT ID and factors unlasa noted MW BP, SOL

guide No& otherwise) Ftl IP'Sp.Or, VP FRZ
ItbramaItl r UEL, LEL

Vanadium pentoxide Civanadium pentoxide, NIOSH 70 m^,n' Finely divided MW 181.9 VP: 0mm Lithium, chlorine Filter;
(respirable fume as Vanadic anhydride, C 0.05 mg/im3 particulate BP: 3182F (aporox) trifuoride THF;

V2O) Vanadium oxide, 115-mini dispersed n air. (Decomposes) MIT: 1274 F XRD;
Vanadium pentaoxide Sol: 0.1% UEL: NA IN

V206 OSHA FIP: NA LEL: NA [#75041
0.05 min' IP: NA

1314-62-1
YW2460000

Sp.Gr: 3.36
2862 55 Noncombustibe Solid

Vinyl chloride Chloroethene, NIOSH Ca Colorless gas or )W: 62.5 VP: >1 atm Copper, oxidizers, Char(2);
Chloroathyiene, Ca liquid (below BP: 7F FRZ: -256 F aluminum, peroxides CS,

CH2-CHCI Ethylene monochloride, See Appendix A 56F) with a Solg77F): UEL: 33.0% ironeel GC7FID
Monochloroethene, Loweat reliably pleasan odor at 0.1% LEL: 3.6% [Note: Poiymerizes Ii

75-01-4 Monochlorothylene, detectable high Fi.P: NA (Gas) in air, sunligha, 1510071
KU96250W VC, concentration. concentrations. IP: 9.99 eV or heat unless

Vinylchloridemonomer OSHA11910.10171 ACGIH [Note: Shippedas stabilzedbyinhibl-
cVim) 1 ppm Al a liquefied to suchas phenol.

CMSppm com pressed Aacks iron & ste in
1086 17 1 ppm - 2.60 mg/M3 115-mini gas.j Flammable Gas presence " oisture.j

Vinyl toluene Ethenylmethylbenzene, NIOSHiOSHA 000 ppm Colorless liquid MW: 11&2 VP: mm Oxidizers. Char;
Methylstyrene, 100 ppm with a strong, BP: 339 F FRZ -108 F peroxides. strong C~t

CH2 =CHCsH4CH% Tolyethylene (480 mg/rns) disagreeable odor. Sol: 0.009% UEL: 11.0% acds, iron or GC*ID;
Fl.P: 1201F LEL: 0.8% aluminum salts lII

25013-15-4 ACGIH IP:8.20eV [Note: Usualb [#1501.
WL5075000 50 ppm inhibied w h Aromatic

(240 mg/ns) tent-butyl catechol Hydro-
to Dertcartionli

Sp.Gr 089 poh'= "iatfon j 
2618 27 1 ppm - 4.91 mgtmI' Class II Combustible Liquid L
Warfarin 3-(alpha-Ac tonyl)benzyl- NlOSHtOSHA 350 mgt/n3 Colorless, MW: 308.3 VP171 F) Strong oxidizers Flter

224~~~~~~~.yrxcomrn

224

CISH,,04

81-81-2
GN455000

4_ roxycourrinn
4Hydroxy-3-(3-oxo-1 -phenyl

tyQ-2H-I -benzopyra-
2-one,

WARF

u. 1 rWmu ownrss,
crystalllne
powder
[peatlcidej

or.; L osell. Wuu mm
Sol: 0.= MLT:- 322F

FI.P: ? UEL: ?
IP: ? LEL ?

Minnarnol;
NPLC/IJVO;
Ill
[$50021 

3027 55 (Cournarin derivative pesticide) Combustible Solid L3027 55 (Coumarin derivative pesticide) Combustible Solid



pron Racommendatons
Prsonal lprob n for reaspirtor _hb_ _ _ _ _ _and inittn selection - maxmum

(See Table 5) concentratlon for use (tUC) Routs Symptoms First old Target organs
(See Table 4) (Sea Table 5) (See Table ) (See Table 5)

Clothing: N.R. NIOSH/OSHA Inh ik e green tongue, Breath: Reasp support Reasp sys, skin,
Gogles: N.R. 0.5 mgrm': HiEJSAfSCBA Con met:ic taste; rit eyes
Wash: N.R. 125 mg/m': SACFNPAPRHIE throat, cough, ne mlies,
Change: N.R. 2.5 mgfm': HiEF1SCSAF/SAF/ whe. bron, dysp; etama
Remove: iNR. PAPRTHIE

70 mg/m3 SAF:PDPP
, |~~~~~~~~~~1 SCOBAF:PD,P/AF PD,PP:ASCBA! Escale: HiEF/SCBAE

Clothing: Any pass NIOSH Inh Weak; abdom pain, 01 Breath: Resp support Liver. CNS,
I ' Goggles: Any pass V: SCBAF:PD.PPSAF:PDPP:ASCBA bleeding; hepatomegaly; blood, rsp sys,

Wash Immed oodam/dally Escape: GMFSISCBAE pallor or cyan of ymphatrc aye
Change: Attar work If any poss extremities; carcd

contain
Remove: Immed contan
Provide: Eyewash, quick drench

Clothing: Repeat ACGIH inh rit eyes, skin, upper Eye: Irr nimmed Eyes, skin, reasp
Goggles: Reasoprob 500ppm CCROV/SA/SCBA Con resp aye; draw Skin: Soap flush prompt sys
Wash Prompt contan 1000ppm PAPROV7CCRFOV Ing Breath: Reap upport
Chrnge: N.R 1250m SACF Swallow: Medical lattention
Remove: Prompt non-Impery 250 m: GMFOVJSCSAF/SAF Immed

rontarn

j a Esa GMFV/SCBAE

Ciotting: Re I NiOSWOSHA Inh Hemabackpain; hematoma Eye: Orr Immed Blood, CVS
Gog Nl: 0.5 mgrm: OM Abs arms, legs; epis, Sin: Soap wash prompt

t Wash; IPromptcontai mgrn3: DMXSOSAISCBA Ing bleeding ips, muc memb Breath: Resp upport
, Change: Aterwork i any pose 25 mge: PAPRDMrSA:CF Con hemorr; bdorn pain. Swallow: Medical attention

contan 5 m 'grn3 : HIEF/PAPRTHiE/SCBAFISAF/ vomit, fecal blood; immed
Remove: Prompt non-imperv SATCF petechial rash; abnormal

contarn 100 mglm' SA:PD PP hematologic Indicea
200 mgfrn SAF:Pb,PP
: SCAF:PD.PP/SAF PD,PPASCBA

Escape: HiEFiSCBAE

Wartarin
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Chemical name, Synonyms, Expoaure IDLH Physical Chemical and physical Incompatibiliies Masuremant
structure/formula, trade names., lmit descrIptIon propertias and method

CAS and RTECS Noa., and converunon (TWA reactivItlsa (See Table 1)
and DOT ID and factora unlass noted MW P, SOL

guld. Nos. otherwise) Fl P IPSOr, VP FRZ
floamnnailit UEL, LEL

Xylnes o, m-, p o: 1,2-Dimelthylbenzenie; NIOSH/OSHA 1000 ppm Colorless liquids MW: 1062 VP: 7/9/9 Strong oxidizers Char;
isomers) O-Xytoi, 100 ppm with anl aromatic BP: 292/2891 mm C, 

m: 1,3-Dlmethylbenzene: 435 Mg/ma) odor. 281F FR: -1 3/ GCS1ID:
C*H,(CH,), m-Xy1I, ST 150 ppm [Note: Pure Sol: Insoluble U 54/56F IIl

p: 1,4-Oimethylbenzene; (655 mrin) P-.xYlene tsea PI.P: 63/84/ UEL: 7.0/7.017.0% [#1501.
1330-20-7 p-Xyd solid below IP F LEL: 1./101.1% Aromatic
ZE2100000 56F1.] IP: 8.56/8.56/18.44 eV Hydro-

Sp Gr: 0.88/0.860.86 carbons)
Caise IS Flammable Liquid ()

1307 27 1 ppm .4.41 mg/ms Class IC Flammable Liquids (mp)

Xylidins Amrinodimethylbenzene, NIOSH/OSHA 150 ppm Palo-yellow to MW: 121.2 VP: <1 mm Stron oxidizers, Si gel:
Aminoxyleno, 2 ppm brown liquid wilth BP: 415-43g'F FRZ: ? hypoobiorIte bleahes. Ethanol:

(CH,)2CsH3NH Dimethylaminobenzene, 10mg/nil) a weak, aromatic, Sot: Siight UE ? h l e s ID; -
Dimottiylaniline. Iskin] amine-like odor. PI.P: 208F LEL: 1.0% III

1300-73-8 Xylidne isomers, IP:? 820021
ZE8575000 Xylidine (mixed o-, m-, p-)

226
1711 55 1 ppm -5.04 mg/m' elis IB Combustible Liquid

Yttrium compounds Metal: Yttrium metal NIOSH/OSHA N.E. Metal: Dark gray MW: 88.9 VP: 0mm Oxidizers Filter;
(as Y) Synonyms of other coin- 1 mg/m' to black solid. BP: 5301 F (approx] Acid:

pounds vary depending Sol:? MLT 2732IF ICP;
Y upon the specific orn- Fl P- NA UEL NA lIl_

pound. IP: NA LEL: NA (#7300,
7440-65-5 Metal) Elements)ZG2980000 (Metal) Emns

SpGr: 4.47
Noncombustible Solid in bulk torm.

Zinc choride fume None NIOSHISHA 4800 White particulate MW: 136.3 VP: 0 mm Potassium None
I M/ri' mgtm' dispersed In air. BP: 1350 (FaMT ox available

ZnCI, T2m/ISol(77rF): MLT: 554'
432% UEL: NA

764B-85-7 FI.P: NA LEL: NA
ZH1400000 IP: NA

S.Gr(77F): 2.91
Noncombustible Solid L



Persona rotecion
Recommendatlons

for respirator
alection - avimum

Health hazards

(S.. TableS) concentrion for use(UUC) Route Symptoms Firs ald Target organs
(See Table 4) (Se Table 5) (Sao Table 6) (Se Table 5)

Clothing: Repeat NIOSH/OSHA Inh Di2,a excitement, draw, Eye: Inimmed CNS, eyes, GI
Goggles: Reason prob 1000 ppm: CCROV/PAPROV/SA/ Abs Inco. staggering ail; Skin: Soap wash prompt tract, blood,
Wash: Prompt contan SCBA Ing Irrit eyes, nose, throat, Breath: Resp support liver, kidneys.
Change: N.R. e:SCBAF:PD,PP/SAFPDPPASCBA Con comeal vacuolization; Swallow: Medical attention skin
Remove: Immed wet (flamm) Escape: GMFOVISCBAE anor, nau, vomit, abdom Immed

pain; derm

Clothing: Any poss NIOSWOSHA tnh Anoxia, cyan; lung, liver, Eye: trr Immed Blood, lungs,
Goggles: Any poss 20 ppm: CCROV/SA/SCBA Abs kidney damage Skin: Soap wash Immed liver, kidneys,
Wash: tmmecontam 50pm: SACF/PAPROV Ing Breath: Rep support CVS
Change: N.R. 1ppm CCRFOVIPAPRTOVIGMFOV/ Con Swallow: Meical attention
Remove: Immed non-Imperv contain SCBAF/SAF immed
Provide: Eyewash, quick drench 150 r m: SA:PDPP

e:SCBAF:PD.PP/SAF:PD,PPASCBA
locape: GMFOV/SCBAE

227

Clothing: NR.

L °9': AnRposs
Change: N.R.
Remove: N.R.
Provide: Eyewash

NIOSH/OSHA Inh Irrit ees;e
5mg/M

3: DM Ing In animals pumnirrit: Skn
10 mg/n: DMXSO/SA/SCBA Con eye inj- possible ilver Breath:
25 g/m': PAPRDM/SACF damage Swallow:
50 mg/ml: HiEF/PAPRTHiE/SAT.CF/

SCBAF/SAF
SW0 millms SA:PD,PP

SCBAF:PDPPSAF:PD,PPASCBA
lcape: HiEFSCBE

Irr mmed Eyes, lungs
Soap wash prompt
Ros support
Medical attention
Immed

Clothing: N.R. NIOSHOSHA Inh Conji Irrit nose, throat: Breath: Resp support Resp sys, skin,
Goggles: N.R. 10 mg/m': DMFu/SAISCBA Con cough, copious sputum; eyes
Wash: N.R. 25 mg/m': PAPRDMFu lSA:CF dysp, chest pain. pulm
Change: N.R. 50 mg/m': iEF/PAPRTHIE /SCBAF/SAF edema, broncopneu; pulm
Remove: N.R. 2000 mghM': SAF:PD,PP fib, cor pulmonale; lever;

6 SCBAF:PDPP/SAF:PDPP:ASCBA can;ttachypnea: bum
Escape: HIEFiSCBAE skin; Irrit skln, eyes

Zinc chloride fume



Chemical nuns Synonyms Exposure IDLH Phyacal Chemical and physical incompatibillties Measurement
strueturvsormula trade names, fmita demoription proprtsa And method

CAS and RTECS Nos., and conversion (TWA reactivitle (See Table 1)
and DOT ID and factors unless noted MW BP SOL

guide Noa. otherwise) Fl P. IP S.Or. VP FRZ
flarrntabIlaty UEL. LEL

Zinc oxide tume None NIOSHIOSHA N.E. Fine white, MW: 81.4 VP: 0 mm Chlorinated rubber Filter;
S Malrn odorless BP: ? (approx) (at 419-F) none;

ZnO ST fo mg/m particulate Sol: Insoluble MLT a387F XRD;
dispersed in air. FlP: NA UEL: NA III

1314-13-2 IP: NA LEL: NA [#75021
ZH481 0000

Sp.Gr: 5.61
Noncombustible Solid

Zirconium compounds Metal: Zirconium metal NIOSH
(as Zr) Synonyms of other com- 5 mrill

pounds vary depending ST0 mg/m'
Zr upon the specific [Zr compounds

compound. oxcludng
744047.7 (Metal) Zirconium

228 ZH7070000 (Metal) tetrachloride.]
2008 37 (metal powder, dry) 5 mm
1358 32 metal p rwdsr wet) ST 10 mg/m

500 mg/m' Metal: Soft MW: 91.2 VP: 0 mm Potassium nitrate. Filter
malleable, P: 6471 F (approx) oxidizers Acid;
ductile, solid or Sol Insoluble MLT 3375F Note: Fine powdsr ICP;
gray to gold FlP: NA UEL: NA may be stored IlIl
amorphous powder. IP: NA LEL: NA compntely [#7300,

So.Gr-86.51 immersed In water.) Elemental
Mrtal: Combustbb but solid form is difficult
to inie; however powder form may Ibnite
SPO ANEOUSLY andcancontinue urningunderwater.

L

L

L



P *r on Iron

(S Table 3)

Clothing: NR.

Change: NR.
Rmove: N.R.

Recommendations vary
dependig upon theL icoicompound (

Zirconium compounds as Zr)

.

Recommendations
for respirator

selection - mimum
concentratIon for use (IIUC)

(Se Table )

NtISKWOSHA
50 mgm': DMFuISA/SCBA
125 mgfm': PAPRDMFu/SACF
250 mgtm': HIEFIPAPRTHIE/SATCF

SCBAFISAF
2500 mrnm' SAPDPP
: SCBAFPDPP/iSAF:PD,PP:ASCBA

Escape: HIEFISCBAE

NIOSHtOSHA
25 mg/m': DM
50 mgm: DMXS/SA/SCBA
125 mgm': PAPRDM/SACF
250 mg/m': HIEF/PAPRTHiE/SATCFI

SCBAFrSAF
500 motm': SA:PD,PP

: SCBAF:PDPP/SAF:PD,WPASCBA
Escape: HIEFISCBAE

Health hazards

Route Symptoms First id
(See Table 5) (See Table 6)

Inh Sweet. metallic tests; dry Breath: Reap support
throat, cough; chills.
fever; light chest. dyap,
rales, reduced pulm func;
head; blurred vision: musc
cramps, lo back pain; nau.
vomit; tg. Iss. mal

Inh Skin ranuomas, E In immed
Con hi anirmts: X-ray evidence Skin: Soap wash

of retention in lungs; Breath: Resp support
Irrit skin, muc memb Swallow: Medical attention

Immed

Target organs
Target organs
(See Table 5)

Resp *y5

.

Reasp sys. skin

229



APPENDIX A - NIOSH OCCUPATIONAL CARCINOGENS
NIOSH has identified numerous chemicals that should be treated as occupational carcinogens

even though OSHA has not identified them as such. In determining theircarcinogenicity, NIOSH uses a
classification outlined in 29 CFR 1990.103, which states in part:

Potential occupational carcinogen means any substance, or combination or mixture of substances, which causes an
increased incidence of benign and/or malignant neoplasms, or a substantial decrease in the latency period between
exposure and onset of neoplasms in humans or in one or more experimental mammalian species as the result of any
oral, respiratory or dermal exposure, or any other exposure which results in the Induction of tumors ata site other than
the site of administration. This definition also indudes any substance which is metabolized into one or more potential
occupational carcinogens by mammals.

NIOSH has not identified thresholds for carcinogens that will protect 100% of the population.
NIOSH usually recommends that occupational exposures to carcinogens be limited to the lowest
feasible concentration. To ensure maximum protection from carcinogens through the use of respiratory
protection, only the most reliable and protective respirators are recommended. These include (1) a
self-contained breathing apparatus (SCBA) that has a full facepiece and Is operated in a positive-
pressure mode, or (2) a supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary SCBA operated in a
pressure-demand or other positive-pressure mode.

L



APPENDIX B - THIRTEEN OSHA-REGULATED CARCINOGENS
Without establishing PELs, OSHA promulgated standards In 1974 to regulate the industrial use of

13 chemicals identified as occupational carcinogens (2-acetylaminofluorene, 4-aminodiphenyl, ben-
zidine, bis-chloromethyl ether, 3,3-dichlorobenzidine, 4-dimethylaminoazobenzene, ethyleneimine,
methyl chloromethyl ether, alpha-naphthylamine, beta-naphthylamine, 4-nitrobiphenyl, N-nitro-
sodimethylamine, and beta-propiolactoner Exposures of workers to these 13 chemicals are to be
controlled through the required use of engineering controls, work practices, and personal protective
equipment, including respirators. See 29 CFR 1910.1003-1910.1016 for specific details of these
requirements. 231

Respirator selections In the Pocket Guide are based on NIOSH policy, which considers the 13
chemicals to be potential occupational carcinogens.



APPENDIX C - SUPPLEMENTARY EXPOSURE LIMITS
Asbestos

NIOSH considers asbestos to be a carcinogen and recommends that exposures be reduced to the
lowest possible concentration. For asbestos fibers >5 micrometers in length, NIOSH recommends an
RELof 100,000 fibers per cubic meter of air (100,000 fibers/m3), which Is equal to 0.1 fiber per cubic
centimeterof air (0.1 fiber/cm3), as determined by a 400-liter air sample and NIOSH Analytical Method
#7400.

The OSHA PEL for asbestos fibers is an 8-hour TWA airborne concentration of 0.2 fiber (longer
232 than 5 micrometers and having a length-to-diameter ratio of at least 3 to 1) per cubic centimeter of air(0.2 fiber/cm3), as determined by the membrane filter method at approximately 400X magnification

with phase contrast illumination. An "action level" of 0.1 fiber/cm3 as an 8-hour TWA was established
as the concentration above which employers must initiate compliance activities such as worker
training and medical surveillance.

ACGIH designates asbestos as a confirmed human carcinogen (Al) with the following TLVs:
amosite, 0.5 fiber/cm3; chrysotile, 2 fibers/cm3 ; crocidolite, 0.2 fiber/cm3 ; and other forms, 2 fibers/
cm 3.ACGIH considers "fibers" tobe those particles >5 micrometers in length with an aspect ratio equal
to or greater than 3:1 as determined by the membrane filter method at 400 to 450X magnification
(4-mm objective) with phase contrast illumination.

Chromic Acid and Chromates (as CrO,), Chromium(ll) and Chromium(lil) Compounds (as Cr),
and Chromium Metal (as Cr)

The NIOSH REL (10-hour TWA) is 0.001 mg Cr(VI)/m 3 for all hexavalent chromium [Cr(VI)]
compounds. NIOSH considers all Cr(VI) compounds (including chromic acid) to be potential L



APPENDIX C - SUPPLEMENTARY EXPOSURE LIMITS (Continued)
occupational carcinogens. The NIOSH REL (8-hour TWA) is 0.5 mg Crlm3 for chromium metal and
chromium(lI) and chromium(il) compounds.

The OSHA PEL Is 0.1 mg CrO3/m3 (ceiling) for chromic acid and chromates; 0.5 mg CrIm3 (8-hour
TWA) for chromium(ll) and chromium(lil) compounds; and 1 mg Cr/M3 (8-hour TWA) for chromium
metal.

ACGIH has various TLVsforchromium compounds. The 8-hour TWA Is 0.5 mg Crim 3 forchromi-
um metal, for chromium(lI) compounds (e.g., chromous chloride and chromous sulfate), and for
chromium(ll) compounds (e.g., chromic oxide, chromic sulfate, chromic chloride, chromic potassium 233
sulfate, and chromite ore). The 8-hour TWA is 0.05 mg Cr(Vl)1m 3 forwater-soluble Cr(VI) compounds,
which include chromic acid and Its anhydride. and the monochromates and dichromates of sodium,
potassium, ammonium, lithium, cesium, and rubidium. The 8-hour TWA Is 0.05 mg Cr/M3 for certain
water-insoluble Cr(VI) compounds that are designated as confirmed human carcinogens (Al) (includ-
ing zinc chromate, calcium chromate, lead chromate, barium chromate, strontium chromate, and
sintered chromium trioxide).

Coal Tar Pitch Volatiles

The OSHA PEL (8-hour TWA) for coal tar pitch volatiles Is 0.2 mg/m 3 (benzene-soluble fraction).
OSHA defines "coal tar pitch volatiles" as the fused polycyclic hydrocarbons that volatilize from the
distillation residues of coal, petroleum, wood, and other organic matter such as anthracene, ben-
zo(a)pyrene (BaP), phenanthrene, acridine, chrysene, pyrene, etc. Asphalt Is not covered under the
OSHA standard for coal tar pitch volatiles.



APPENDIX C - SUPPLEMENTARY EXPOSURE LIMITS (Continued)
NIOSH considers coal tar products (i.e., coal tar, coal tar pitch, or creosote) to be carcinogenic

(Ca); the NIOSH REL (10-hour TWA) for coal tar products is 0.1 mg/m 3 (cyclohexane-extractable
fraction).

ACGIH designates coal tar pitch volatiles as a confirmed human carcinogen (Al) with an 8-hour
TWA of 0.2 mg/M 3 (benzene-solubles).

Cotton Dust (raw)

234 The NIOSH REL for cotton dust is 0.200 mg/M 3 (lint-free cotton dust).
As found in the OSHATable Z-11-A (29 CFR 1910.1000), the PEL for cotton dust (raw) is I mg/M 3

for the cotton waste processing operations of waste recycling (sorting, blending, cleaning, and willow-
ing) and garretting. PELs for other sectors (as found in 29 CFR 1910.1043) are 0.200 mg/M 3 for yarn
manufacturing and cotton washing operations, 0.500 mg/M3 for textile mill waste house operations or
for dust from "lower grade washed cotton" used during yarn manufacturing, and 0.750 mg/M 3 for textile
slashing and weaving operations. The OSHA standard in 29 CFR 1910.1043 does not apply to cotton
harvesting, ginning, or the handling and processing of woven or knitted materials and washed cotton.
All PELs for cotton dust are mean concentrations of lint-free, respirable cotton dust collected by the
vertical elutriator or an equivalent method and averaged over an 8-hour period.

The ACGIH TLV for cotton dust (raw) is 0.200 mg/M3 (lint-free dust) as an 8-hour TWA measured
by the vertical elutriator cotton-dust sampler.



APPENDIX D - SUBSTANCES WITH NO ESTABLISHED RELs
After reviewing available published literature. NIOSH provided comments to OSHA on August 1,

1988, regarding the "Proposed Rule on AirContaminants" (29 CFR 1910, Docket No. H-020). In these
comments, NIOSH questioned whether the PELs proposed for the following substances included in
the Pocket Guide were adequate to protect workers from recognized health hazards: acetylene
tetrabromide, chlorobenzene, ethyl bromide, ethyl chloride, ethyl ether, furfural, Isopropyl acetate,
isopropylamine. molybdenum (soluble compounds as Mo), nitromethane, and silica (amorphous). At
that time, NIOSH also conducted a limited evaluation of the literature on magnesium oxide fume and
molybdenum (insoluble compounds as Mo) and concluded thatthe documentation cited by OSHA was 235
inadequate to support the proposed PELs of 10 mg/iM3.



SYNONYM AND TRADE NAME INDEX

Acetylene dichloride, p. 88
Actinolite, p. 42
AGE, p. 36
Aminobenzene, p. 40
Aminoethane, p. 106
2-Aminoethanol, p. 104
Aminotoluene, p. 216
AmmateO herbicide, p. 38
Amosite, p. 42
Amyl methyl ketone, p. 144
Amyl ethyl ketone, p. 150
Anthophyllite, p. 42
AroclorO 1242, p. 66
Aroclor9 1254, p. 66
BCME, p. 68
Benzol, p. 44
BGE, p. 54
Biphenyl, p. 100
Biphenylamine, p. 36
Bromochloromethane, p. 66
Bromoethane, p. 106
Bromomethane, p. 146
Bromotrifluoromethane, p. 220
Butanethiol, p. 54

Butanol, p. 52
Butyl cellosolve, p. 50
Butyl ethyl ketone, p. 108
Butyl methyl ketone, p. 122
Butyl phosphate, p. 216
Carbon tet, p. 60
Caustic soda, p. 198
CellosolveO, p. 104
Cellosolves acetate, p. 104
CFC 113, p. 218
2-Chloro-1,3-butadiene, p. 70
1 -Chloro-2,3-epoxypropane, p. 102
Chlorobutadiene, p. 70
Chloroethane, p. 108
2-Chloroethanol, p. 108
Chloroethylene, p. 224
Chlorofluorocarbon 113, p. 218
Chloromethane, p. 146
3-Chloropropene, p. 36
Chrysotile, p. 42
Coal tar, p. 72
Creosote, p. 72
Cristobalite, p. 196
Crocidolite, p. 42

I

L



SYNONYM AND TRADE NAME INDEX (Continued)

DBCP, p. 82
DDVP, p. 90
DEHP, p. 100
DGE, p. 92
Diaminoethane, p. 108
1,2-Diaminoethane, p. 108
Diatomaceous earth, p. 194
DIBK, p. 92
Dibrom, p. 96
Dibromodifluoromethane, p. 92
Dichlorobenzol, p. 84
Dichloromethane, p. 150
Dichloromethyl ether, p. 68
1,2-Dichloropropane, p. 188
Diethyl ether, p. 112
Ditluorodichloromethane, p. 86
Dihydroxybenzene, p. 128
2,6-Dimethyl-4-heptanone, p.92
Dimethylaminobenzene, p. 226
Dimethylaniline, p. 226
Dimethylbenzene, p. 226
Diphenylmethane diisocyanate, p. 150
DMF p. 96
DNT. p. 100

DOP, p. 100
Dowanols 50B, p. 102
DowthermD A, p. 178
EGDN, p.110
EGEE, p. 104
EGEEA, p. 104
EGME, p.146
EGMEA, p. 146
2,3-Epoxy-1 -propanol, p. 118
1,2-Epoxy propane, p. 190
Ethanethiol, p. 112
Ether, p. 112
Ethyl acetone, p. 174
Ethyl amyl ketone, p. 150
Ethyl methyl ketone, p. 48
Ethylene glycol monobutyl ether, p. 50
Ethylene glycol monoethyl ether, p. 104
Ethylene glycol monomethyl ether, p. 146
Ethylene glycol monoethyl ether acetate, p. 104
Ethylene glycol monomethyl ether acetate, p. 146
Ethylidene chloride, p. 86
Fluorocarbon 12, p. 86
Fluorocarbon 101 1, p. 66
Fluorocarbon 1301, p. 220

237



SYNONYM AND TRADE NAME INDEX (Continued)

Fluorodichloromethane, p. 88
Formalin, p. 116
Freons 10, p. 60
Freon0 11, p. 116
Freon0 12, p. 86
Freon* 21, p. 88
Freon' 112, p. 206
Freon0 11 2a, p. 206
Freon' 113, p. 218
Freon* 114, p. 90
Freon 0 12B2, p. 92
Freons 1381, p. 220
Genetrons 113, p. 218
Glycol monoethyl ether acetate, p. 104
Guthions, p. 42
Halocarbon 112, p. 206
Halocarbon 112a, p. 206
Halocarbon 113, p. 218
Halocarbon 13B1, p. 220
Halon' 104, p. 60
Halon' 112, p. 88
Halons 122, p. 86
Halons 242, p. 90
Halone 1011, p. 66

Halons 1202, p. 92
Halone 1301, p. 220
HalowaxO, pp. 208, 218
Halowax0 1013, p. 174
Halowax' 1014, p. 122
Halowax` 1051, p. 168
2-Heptanone, p. 144
3-Heptanone, p. 108
Hydrobromic acid, p. 124
Hydrochloric acid, p. 126
Hydrofluoric acid, p. 126
IGE, p. 134
Isobutanol, p. 132
Isopropanol, p. 132
Isopropyl benzene, p. 76
Lime, p. 56
Lye, p. 198
MAPP gas, p. 142
MBK, p. 122
MDI, p. 150
MEK, p. 48
Methanol, p. 144
Methanethiol, p. 154
Methoxyaniline, p.40
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SYNONYM AND TRADE NAME INDEX (Continued)

2-Methoxyethanol, p. 146
Methyl amyl alcohol, p. 152
Methyl azinphos, p. 42
Methyl benzene, p. 214
Methyl butyl ketone, p. 122
Methylchloromethyl ether, p. 68
Methyl cyanide, p. 32
Methyl ethyl ketone, p. 48
Methyl isobutyl ketone, p. 124
Methyl phenol. p. 74
Methyl propyl ketone, p. 174
Methyl sulfate, p. 98
Methylaniline, p. 216
Mevinphos, p. 180
MIBK, p. 124
Monoxide, p. 60
MPK, p. 174
Naled, p. 96
Naphthyl thiourea, p. 40
Nitrochloroform, p. 70
Nitrodiphenyl, p. 162
Nitrotoluol, p. 168
Nitrotrichloromethane, p. 70
Octalene, p. 34

Octyl phthalate, p. 100
p-Benzoquinone, p. 192
PCB, p. 66
Perchloroethylene,-p. 208
Peroxide, p. 126
Petroleum solvent, p. 198
PGE, p. 178
Phenyl alcohol, p. 176
Phenyl benzene, p. 100
Phenyl chloride, p. 64
Phenylamine, p. 40
Phenylethane, p. 106
Phenylethylene, p. 200
Pivale, p. 184
Polychlorinated biphenyl, p. 66
Propanol, p. 188
2-Propanone, p. 30
Propellant 12, p. 86
Propenol, p. 34
Propyne, p. 142
Pyrethrin, p. 190
Quartz, p. 196
Refrigerant 11, p. 116
Refrigerant 12, p. 86
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Refrigerant 21, p. 88
Refrigerant 112, p. 206
Refrigerant 11 2a, p. 206
Refrigerant 113, p. 218
Refrigerant 114, p. 90
Refrigerant 1381, p. 220
Sesone, p. 74
SevinO, p. 58
Sulfamate, p. 38
Sulfotepp. p. 204
Systox0, p. 80
TDI, p. 214
Tetrabromoethane, p. 32
Tetrachloromethane, p. 60
THF, p. 210

TNT, p. 220
Toluol, p. 214
Toxaphene, p. 62
Tremolite, p. 42
Tribromomethane, p. 48
1,1,1 -Trichloroethane, p. 148
Trichlorofluoromethane, p. 116
Trichloromethane, p. 68
2.4,6-Trinitrophenol, p. 184
2,4,6-Trinitrophenyl-N-methyinitramine, p. 212
Tripoli, p. 196
Tridymite, p. 196
Vinyl benzene, p. 200
Vinyl cyanide, p. 34
Wood alcohol, p. 144

0
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10-02-8, p. 32
50-00-0, p. 116
50-29-3, p. 80
53-96-3, p. 32
54-11-5, p. 160
55-63-0, p. 166
56-23-5, p. 60
56-38-2, p. 172
57-14-7, p. 96
57-24-9, p. 198
57-57-8. p. 186
57-74-9, p. 60
58-89-9, p. 136
60-11-7, p. 94
60-29-7, p. 112
60-34-4, p. 152
60-57-1. p. 90
62-53-3, p. 40
62-73-7, p.90
62-74-8, p. 196
62-75-9, p. 168
63-25-2. p. 58
64-18-6, p.118
64-19-7, p. 30

67-56-1, p. 144
67-63-0, p. 132
67-64-1, p. 30
67-66-3, p. 68
67-72-1, p. 122
68-12-2, p. 96
71-23-8, p. 188
71-36-3, p. 52
71-43-2, p. 44
71-55-6, p. 148
72-20-8, p. 102
72-43-5, p. 140
74-83-9, p. 146
74-87-3, p. 146
74-88-4, p. 152
74-89-5, p. 144
74-90-8, p. 126
74-93-1, p. 154
74-96-4, p. 106
74-97-5, p. 66
74-98-6, p. 186
74-99-7, p. 142
75-00-3, p. 108
75-01-4, p. 224

CAS NUMBER INDEX

75-04-7, p. 106
75-05-8, p. 32
75-07-0, p. 30
75-08-1, p. 112
75-09-2, p. 150
75-15-0, p. 60
75-21-8, p. 112
75-25-2. p. 48
75-31-0, p. 134
75-34-3, p. 86
75-43-4, p. 88
75-44-5, p. 180
75-52-5, p. 1 66
75-55-8, p. 188
75-56-9, p. 190
75-61-6, p. 92
75-63-8, p. 220
75-65-0, p. 52
75-69-4, p. 116
75-71-8, p. 86
75-74-1, p. 21 0

76-06-2, p. 70
76-11-9, p.206
76-12-0, p.2 0 6

76-13-1, p. 218
76-14-2, p. 90
76-22-2, p. 58
76-44-8, p. 120
77-78-1, p. 98
78-00-2, p. 208
78-10-4, p. 114
78-30-8, p. 220
78-59-1, p. 132
78-83-1, p. 132
78-87-5, p. 188
78-92-2, p. 52
78-93-3, p. 48
79-00-5, p. 216
79-01-6, p. 216
79-06-1, p. 34
79-20-9, p. 142
79-24-3, p. 164
79-27-6, p. 32
79-34-5, p. 208
79-46-9, p. 166
80-62-6 p. 154
81-81-2, p. 224
83-26-1, p. 184
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83-79-4, p. 194
84-74-2. p.84
85-44-9, p. 184
86-50-0, p.42
86-88-4, p. 40
87-86-5, p. 174
88-72-2, p. 168
88-89-1, p. 184
90-04-0, p.40
91-20-3, p. 158
91 -59-8. p. 158
91-94-1, p.86
92-52-4, p. 100
92-67-1. p.36
92-87-5, p. 44
92-93-3, p. 162
93-76-5, p. 202
94-36-0, p.4 4

94-75-7, p. 80
95-50-1, p.84
95-53-4. p. 216
96-12-8, p.82
96-18-4, p. 218
96-33-3, p. 142

98-00-0, p. 118
98-01-1, p. 118
98-51-1, p.54
98-82-8, p. 76
98-83-9, p. 154
98-95-3. p. 162
99-08-1, p. 168
99-65-0, p. 98
99-99-0, p. 168
100-00-5, p. 164
100-01-6, p. 162
100-25-4, p. 98
100-37-8, p. 92
100-41-4, p. 106
100-42-5, p.200
100-44-7, p.46
100-74-3, p. 114
100-61 -8, p. 156
100-63-0, p. 180
101 -68-8, p. 150
101-84-8, p. 178
104-94-9, p.40
105-46-4, p. 50
106-35-4, p. 108

106-46-7, p. 84
106-50-3, p. 178
106-51-4, p. 192
106-89-8, p. 102
106-92-3, p. 36
106-93-4, p. 110
106-99-0, p. 48
107-02-8, p. 32
107-05-1, p.36
107-06-2, p. 110
107-07-3, p. 108
107-13-1, p.34
107-15-3, p. 108
107-18-6, p.34
107-20-0, p. 64
107-30-2, p. 68
107-31-3, p. 150
107-49-3, p. 206
107-66-4, p.84
107-87-9, p. 174
108-03-2, p. 166
108-10-1, p. 124
108-11-2, p. 152
108-18-9, p. 94

108-20-3, p. 134
108-21-4, p. 132
108-24-7, p. 30
108-31-6, p. 138
108-83-8, p. 92
108-84-9, p. 124
108-87-2, p. 148
108-88-3, p. 214
108-90-7, p. 64
108-93-0, p. 78
108-94-1, p. 78
108-95-2, p. 176
109-60-4, p. 188
109-66-0, p. 174
109-73-9, p. 52
109-79-5, p.54
109-86-4, p. 146
109-87-5, p. 144
109-89-7, p.90
109-94-4, p. 112
109-99-9, p. 210
110-19-0, p. 130
110-43-0, p.144
110-49-6, p. 146
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110-5 4-3, p.122
110-80-5, p. 104
110-82-7, p. 76
110-83-8. p.78
110-91 -8, p. 156
110-86-1, p. 1SO
111-15-9, p.104

111-44-4, p.88
111-65-9, p.168
111-76-2, p. 50
115-86-6, p.220
117-81-7, p. 100
118-52-5, p. 86
118-96-7, p. 220
121-44-8, p.218
121 -69-7, p.96
121-75-5, p. 138
122-60-1,p. 178
123-31-9, p. 128
123-42-2, p.82
123-51-3. p. 130
123-73-9, p. 76
123-86-4, p. 50
123-91-1 p. 100

123-92-2. p. 130
124-38-9. p. 58
124-40-3, p. 94
126-73-8, p. 216
126-99-8, p. 70
127-18-4, p. 208
127-19-5, p. 94
131-11-3, p.98
134-32-7, p. 158
136-78-7, p. 74
137-26-8, p. 212
140-88-5, p. 106
141-43-5, p. 104
141-78-6, p. 104
141-79-7, p. 140
142-82-5, p. 120
143-33-9, p. 76
144-62-7, p. 170
151-50-8, p. 76
151-56-4, p. 110
299-84-3, p. 192
300-76-5, p.96
302-01-2, p. 124
309-00-2, p. 34

334-88-3, p.82
463-51-4, p. 134
479-45-8, p. 212
504-29-0, p.36
509-14-8, p.210
528-29-0, p.98
528-75-4, p. 130
532-27-4, p.64
534-52-1, p. 98
540-59-0, p.88
540-88-5, p.50
541-85-5, p. 150
542-88-1, p. 68
542-92-7, p.78
556-52-5, p.118
583-60-8, p. 148
584-84-9, p.214
591-78-6, p. 122
594-42-3, p. 176
594-72-9, p.88
600-25-9, p. 68
624-83-9, p. 152
626-38-0, p. 38
627-13-4, p. 190

628-63-7, p.38
628-96-6, p. 110
630-08-0, p.60
1189-85-1, p.54
1300-73-8, p.226
1303-86-2, p. 46
1305-78-8, p.56
1306-19-0, p. 56
1309-37-1, p. 130
1309-48-4, p. 138
1310-73-2, p. 198
1314-13-2, p.228
1314-62-1, p.222
1314-62-1, p. 224
1314-80-3, p. 182
1317-38-0, p. 74
1319-77-3, p.74
1321-64-8, p. 174
1321-65-9. p.218
1330-20-7, p. 226
1332-21-4, p.42
1333-86-4, p.58
1335-88-2, p.208
1335-87-1, p. 122
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1910-42-5, p. 172
2104-64-5, p. 102
2234-13-1, p. 168
2238-07-5, p. 92
2426-08-6, p. 54
2698-41-1, p. 66
2699-79-8, p. 202
3333-52-B, p. 21 0
3689-24-5, p. 204
4016-14-2, p. 134
5714-22-7, p. 202
7439-92-1, p. 136
7439-93-7, p. 156
7439-96-5, p. 138
7439-97-6, p. 140
7440-02-0, p. 160
7440-16-6, p. 192
7440-22-4, p. 196
7440-25-7, p. 204
7440-28-0, p. 212
7440-31-5, p. 212
7440-36-0, p. 40
7440-41-7, p. 46
7440-43-9, p. 56

7440-47-3, p. 70
7440-48-4, p. 72
7440-50-8, p. 72
7440-50-8, p. 74
7440-58-6, p. 120
7440-61 -1, p. 222
7440-65-5, p. 226
7440-67-7, p. 228
7446-09-5, p. 200
7553-56-2, p. 128
7580-67-8, p. 136
7616-94-6, p. 176
7631-86-9, p. 194
7637-07-2, p. 46
7646-85-7, p. 226
7647-01 -0, p. 126
7664-38-2, p. 182
7664-39-3, p. 126
7664-41-7, p. 38
7664-93-9. p. 200
7681-49-4, p. 116
7697-37-2, p. 160
7719-12-2, p. 184
7722-84-1, p. 126

7723-14-0, p. 182
7726-95-6, p. 48
7738-94-5, p. 70
7740-38-2, p. 42
7773-06-0, p. 38
7778-44-1, p. 56
7782-41-4, p. 116
7782-42-5, p. 120
7782-49-2, p. 194
7782-50-5, p. 62
7783-06-4, p. 128
7783-07-5, p. 128
7783-41-7, p. 170
7783-54-2, p. 164
7783-79-1, p. 194
7783-80-4, p. 204
7784-42-1, p. 42
7786-34-7, p. 180
7790-91-2, p. 64
7803-51-2, p. 180
7803-52-3, p. 198
8001-35-2, p. 62
8002-05-9, p. 176
8003-34-7, p. 190

8004-13-5, p. 178
8006-64-2, p. 222
8012-95-1, p. 170
8030-30-6, p. 158
8052-41-3. p. 198
8065-48-3, p. 80
10022-31-8, p. 44
10025-67-9, p. 200
10026-13-8, p. 182
10028-15-6, p. 172
10035-10-6, p. 124
10049-04-4, p. 62
10102-43-9, p. 162
10102-44-0, p. 164
10361 -37-2, p. 44
11097-69-1, p. 66
12001 -26-2, p. 154
12604-58-9, p. 114
13463-39-3, p. 160
13463-67-7, p. 214
13494-80-9, p. 204
14484-64-1, p. 114
14807-96-6, p. 202
14808-60-7, p. 196
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15096-52-3, p.116
17702-41-9, p.80
19287-45-7, p.82
19624-22-7. p. 172

20816-12-0, p. 170
25013-15-4, p.224
25321-14-6, p. 100
25639-42-3, p. 148

26140-60-3, p.206
34590-94-8 p. 102
53469-21-9, p. 66
55720-99-5, p.62

65996-93-2, p.72
65997-15-1. p. 186
68476-85-7, p. 136
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