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PREFACE

The NIOSH Pocket Guide to Chemical Hazards presents information taken from the
NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, from National
Institute for Occupational 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 chemistry. The information is presented
in tabular form to provide a quick, convenient source of information on general industrial
hygiene 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 selections,
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.

Listed below are changes that were made for this edition (2005-149) of the Pocket Guide:

e New layout for the Chemical Listing section.

e Recommendations for particulate respirators have been revised to incorporate
“Part 84” terminology. See “Recommendations for Respirator Selection” on page
xiv for a more thorough explanation of these changes.

e The Synonym and Trade Name Index has been expanded. This index is now
called the Chemical, Synonym, and Trade Name Index (page 383).

e Some ID and Guide Numbers were changed to reflect changes made in the 2004
Emergency Response Guidebook (http://hazmat.dot.gov/pubs/erg/gydebook.htm).

e Appendix E (page 351) has been revised. It now contains OSHA respirator
requirements for 28 chemicals or hazardous substances that were identified in the
preamble to the OSHA Respiratory Protection Standard (29 CFR 1910.134).

e  Other minor technical changes have also been made since the February 2004
edition. (For the most current information and updates, consult the electronic
version on the NIOSH Web site: http://www.cdc.gov/niosh/npg/npg.html.)

Listed below are changes made for the 3™ printing of this edition of the Pocket Guide:
e Changes were made to reflect the new OSHA PEL for hexavalent chromium.
e The NIOSH REL for coal mine dust was added to the coal dust entry.

e A few other minor technical changes have been made.
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INTRODUCTION

The NIOSH Pocket Guide to Chemical Hazards provides a concise source of general
industrial hygiene information for workers, employers, and occupational health
professionals. The Pocket Guide presents key information and data in abbreviated tabular
form for 677 chemicals or substance groupings commonly found in the work environment
(e.g., manganese compounds, tellurium compounds, inorganic tin compounds, etc.). The
industrial hygiene information found in the Pocket Guide assists users to recognize and
control occupational chemical hazards. The chemicals or substances contained in this
revision include all substances for which the National Institute for Occupational Safety and
Health (NIOSH) has recommended exposure limits (RELs) and those with permissible
exposure limits (PELs) as found in the Occupational Safety and Health Administration
(OSHA) Occupational Safety and Health Standards (29 CFR 1910.1000 — 1052).

Background

In 1974, NIOSH (which is responsible for recommending health and safety standards)
joined OSHA (whose jurisdictions include promulgation and enforcement activities) in
developing a series of occupational health standards for substances with existing PELs.
This joint effort was labeled the Standards Completion 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 documentation that contained technical information and
recommendations needed for the promulgation of new occupational health regulations. The
Pocket Guide was developed to make the technical information in those draft standards
more conveniently 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. (For the
most current information and updates, consult the electronic version on the NIOSH Web
site: http://www.cdc.gov/niosh/npg/npg.html.)

Data Collection and Application

The data collected for this revision were derived from a variety of sources, including
NIOSH policy documents such as Criteria Documents and Current Intelligence Bulletins
(CIBs), and recognized references in the fields of industrial hygiene, occupational medicine,
toxicology, and analytical chemistry.

NIOSH RECOMMENDATIONS

Acting under the authority of the Occupational Safety and Health Act of 1970 (29 USC
Chapter 15) and the Federal Mine Safety and Health Act of 1977 (30 USC Chapter 22),
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
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hazards. To formulate these recommendations, NIOSH evaluates 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 exposure limits and appropriate preventive measures to reduce or
eliminate adverse health effects and accidental injuries.

Current Intelligence Bulletins (CIBs) are issued to disseminate new scientific information
about occupational hazards. A CIB may draw attention to a formerly unrecognized hazard,
report new data on a known hazard, or present information on hazard control.

Alerts, Special Hazard Reviews, Occupational Hazard Assessments, and Technical
Guidelines support and complement the other standard development activities of the
Institute. Their purpose is to assess the safety and health problems associated with a given
agent or hazard (e.g., the potential for injury or for carcinogenic, mutagenic, or teratogenic
effects) and to recommend appropriate control and surveillance methods. Although these
documents are not intended to supplant the more comprehensive criteria documents, they
are prepared in order to assist OSHA and MSHA in the formulation of regulations.

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

Recommendations made through 1992 are available in a single compendium entitled
NIOSH Recommendations for Occupational Safety and Health: Compendium of Policy
Documents and Statements [DHHS (NIOSH) Publication No. 92-100]
(http://www.cdc.gov/niosh/92-100.html). More recent recommendations are available on
the NIOSH Web site (http://www.cdc.gov/niosh). Copies of the Compendium may be
ordered from the NIOSH Publications office (800-356-4674).

HOW TO USE THIS POCKET GUIDE

The Pocket Guide has been designed to provide chemical-specific data to supplement
general industrial hygiene knowledge. Individual tables for each chemical present this data
in the Chemical Listing section (page 1). To maximize the amount of data provided in the
limited space in these tables, 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 field in these chemical tables in the following
subsections.

Chemical Name

The chemical name found in the OSHA General Industry Air Contaminants Standard (29
CFR 1910.1000) is listed in the blue box in the top left portion of each chemical table. This
name is referred to as the “primary name” in the Chemical, Synonym, and Trade Name

Index (page 383).
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Structure/Formula

The chemical structure or formula is listed in the field to the right of the chemical name in
each chemical table. Carbon-carbon double bonds (-C=C-) and carbon-carbon triple bonds
(-C=C-) have been indicated where applicable.

CAS Number

This section lists the Chemical Abstracts Service (CAS) registry number. The CAS
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 Guide (page 374) to help the user locate a specific substance.

RTECS Number

This section lists the NIOSH Registry 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.

RTECS® is a compendium of data extracted from the open scientific literature. On
December 18, 2001, CDC’s Technology Transfer Office, on behalf of NIOSH, successfully
completed negotiating a “PHS Trademark Licensing Agreement” for RTECS®. This non-
exclusive licensing agreement provides for the transfer and continued development of the
“RTECS" database and its trademark” to MDL Information Systems, Inc. (MDL), a wholly
owned subsidiary of Elsevier Science, Inc. Under this agreement, MDL will be responsible
for updating, licensing, marketing, and distributing RTECS®™. For more information visit
the MDL Web site (http:/www.mdli.com).

The RTECS" entries for chemicals listed in the Pocket Guide can be viewed on the NIOSH
Web site (http://www.cdc.gov/niosh/npg/npg.html) or on the CD-ROM version of the
Pocket Guide (see page iii for ordering information).

IDLH

This section lists the immediately dangerous to life or health concentrations (IDLHs). For
the June 1994 Edition of the Pocket Guide, NIOSH reviewed and in many cases revised the
IDLH values. The criteria utilized to determine the adequacy of the original IDLH values
were a combination of those used during the Standards Completion Program and a newer
methodology developed by NIOSH. These “interim” criteria formed a tiered approach,
preferentially using acute human toxicity data, followed by acute animal inhalation toxicity
data, and then by acute animal oral toxicity data to determine a preliminary updated IDLH
value. When relevant acute toxicity data were insufficient or unavailable, NIOSH also
considered using chronic toxicity data or an analogy to a chemically similar substance.
NIOSH then compared these preliminary values with the following criteria to determine the
updated IDLH value: 10% of lower explosive limit (LEL); acute animal respiratory
irritation data (RDsp); other short-term exposure guidelines; and the NIOSH Respirator
Selection Logic (DHHS [NIOSH] Publication No. 2005-100;
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http://www.cdc.gov/niosh/docs/2005-100). The Documentation for Immediately
Dangerous to Life or Health Concentrations (NTIS Publication Number PB-94-195047)
further describes these criteria and provides information sources for both the original and
revised IDLH values (http://www.cdc.gov/niosh/idlh/idlh-1.html). NIOSH currently is
assessing the various uses of IDLHs, whether the criteria used to derive the IDLH values
are valid, and if other information or criteria should be utilized.

The purpose for establishing an IDLH value in the Standards Completion Program was to
determine the airborne concentration from which a worker could escape without injury or
irreversible health effects from an IDLH exposure in the event of the failure of respiratory
protection equipment. The IDLH was considered a maximum concentration above which
only a highly reliable breathing apparatus providing maximum worker protection should be
permitted. In determining IDLH values, NIOSH considered the ability of a worker to
escape without loss of life or irreversible health effects along with certain transient effects,
such as severe eye or respiratory irritation, disorientation, and incoordination, which could
prevent escape. As a safety margin, IDLH values are based on effects that might occur as a
consequence of a 30-minute exposure. However, the 30-minute period was NOT meant to
imply that workers should stay in the work environment any longer than necessary; in fact,
EVERY EFFORT SHOULD BE MADE TO EXIT IMMEDIATELY!

The NIOSH Respirator Selection Logic defines IDLH exposure conditions as “conditions
that pose an immediate threat to life or health, or conditions that pose an immediate threat
of severe exposure to contaminants, such as radioactive materials, which are likely to have
adverse cumulative or delayed effects on health.” The purpose of establishing an IDLH
exposure concentration is to ensure that the worker can escape from a given contaminated
environment in the event of failure of the respiratory protection equipment. The Respirator
Selection Logic uses IDLH values as one of several respirator selection criteria. Under the
Respirator Selection Logic, the most protective respirators (e.g., a self-contained breathing
apparatus equipped with a full facepiece and operated in a pressure-demand or other
positive-pressure mode) would be selected for firefighting, exposure to carcinogens, entry
into oxygen-deficient atmospheres, in emergency situations, during entry into an
atmosphere that contains a substance at a concentration greater than 2,000 times the NIOSH
REL or OSHA PEL, and for entry into IDLH atmospheres. IDLH values are listed in the
Pocket Guide for over 380 substances.

The notation “Ca” appears in the IDLH field for all substances that NIOSH considers
potential occupational carcinogens. However, IDLH values that were originally determined
in the Standards Completion Program or were subsequently revised are shown in brackets
following the “Ca” designations. “10%LEL” indicates that the IDLH was based on 10%
of the lower explosive limit for safety considerations even though the relevant toxicological
data indicated that irreversible health effects or impairment of escape existed only at higher
concentrations. “N.D.” indicates that an IDLH value has not been determined for that
substance. Appendix F (page 361) contains an explanation of the “Effective” IDLHs used
for four chloronaphthalene compounds.



Conversion Factors

This section lists factors for the conversion of ppm (parts of vapor or gas per million parts
of contaminated air by volume) to mg/m® (milligrams of vapor or gas per cubic meter of
contaminated air) at 25°C and 1 atmosphere for chemicals with exposure limits expressed in
ppm.

DOT ID and Guide Number

This section lists the U.S. Department of Transportation (DOT) Identification numbers and
the corresponding Guide numbers. Their format is xxxx yyy. The Identification (ID)
number (xxxx) indicates that the chemical is regulated by DOT. The Guide number (yyy)
refers to actions to be taken to stabilize an emergency situation; this information can be
found in the 2004 Emergency Response Guidebook (Office of Hazardous Materials
Initiatives and Training [DHM-50], Research and Special Programs Administration, U.S.
Department of Transportation, 400 7% Street, S.W., Washington, D.C. 20590-0001; for sale
by the U.S. Government Printing Office, Superintendent of Documents, P.O. Box 371954,
Pittsburgh, PA 15250-7954). This information is also available on the CD-ROM and Web
site versions of the Pocket Guide (http://www.cdc.gov/niosh/npg/npg.html). A page index
for all DOT ID numbers listed is provided on page 379 to help the user locate a specific
substance; please note however, that many DOT numbers are not unique for a specific
substance.

Synonyms and Trade Names

This section contains an alphabetical list of common synonyms and trade names for each
chemical. A page index for all chemical names, synonyms, and trade names listed in the
Pocket Guide is included on page 383.

Exposure Limits

The NIOSH recommended exposure limits (RELs) are listed first in this section. For
NIOSH RELs, “TWA” indicates a time-weighted average concentration for up to a 10-hour
workday during a 40-hour workweek. A short-term exposure limit (STEL) is designated by
“ST” preceding the value; unless noted otherwise, the STEL is a 15-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 a potential occupational carcinogen
is designated by the notation “Ca” (see Appendix A [page 342], which contains a brief
discussion of potential occupational carcinogens).

The OSHA permissible exposure limits (PELSs), as found in Tables Z-1, Z-2, and Z-3 of the
OSHA General Industry Air Contaminants Standard (29 CFR 1910.1000), that were
effective on July 1, 1993* and which are currently enforced by OSHA are listed next.

*In July 1992, the 11th Circuit Court of Appeals in its decision in
AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir., 1992) vacated more protective
PELs set by OSHA in 1989 for 212 substances, moving them back to PELs
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established in 1971. The appeals court also vacated new PELs for 164
substances that were not previously regulated. Enforcement of the court
decision began on June 30, 1993. Although OSHA is currently enforcing
exposure limits in Tables Z-1, Z-2, and Z-3 of 29 CFR 1910.1000 which
were in effect before 1989, violations of the “general duty clause” as
contained in Section 5(a) (1) of the Occupational Safety and Health Act
may be considered when worker exposures exceed the 1989 PELs for the
164 substances that were not previously regulated. The substances for
which OSHA PELs were vacated on June 30, 1993 are indicated by the
symbol “t” following OSHA in this section and previous values (the PELs
that were vacated) are listed in Appendix G (page 362).

TWA concentrations for OSHA PELSs must not be exceeded during any 8-hour workshift of
a 40-hour workweek. 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

15-minute TWA exposure. In addition, there are a number of substances from Table Z-2
(e.g., beryllium, ethylene dibromide) that have PEL ceiling values that must not be
exceeded except for specified excursions. For example, a “5-minute maximum peak in any
2 hours” means that a 5-minute exposure above the ceiling value, but never above the
maximum peak, is allowed in any 2 hours during an 8-hour workday. Appendix B (page
344) contains a brief discussion of substances regulated as carcinogens by OSHA.

Concentrations are given in ppm, mg/m’, mppef (millions of particles per cubic foot of air
as determined from counting an impinger sample), or fibers/cm’ (fibers per cubic
centimeter). The “[skin]” designation indicates the potential for dermal absorption; skin
exposure should be prevented as necessary through the use of good work practices, gloves,
coveralls, goggles, and other appropriate equipment. The “(total)” designation indicates
that the REL or PEL listed is for "total particulate" versus the “(resp)” designation which
refers to the “respirable fraction” of the airborne particulate.

Appendix C (page 345) contains more detailed discussions of the specific exposure limits
for certain low-molecular-weight aldehydes, asbestos, various dyes (benzidine-, o-tolidine-,
and o-dianisidine-based), carbon black, chloroethanes, the various chromium compounds
(chromic acid and chromates, chromium(II) and chromium(IIT) compounds, and chromium
metal), coal tar pitch volatiles, coke oven emissions, cotton dust, lead, mineral dusts,
NIAX® Catalyst ESN, trichloroethylene, and tungsten carbide (cemented). Appendix D
(page 350) contains a brief discussion of substances included in the Pocket Guide with no
established RELs at this time. Appendix F (page 361) contains miscellaneous notes
regarding the OSHA PEL for benzene, and Appendix G (page 362) lists the OSHA PELS
that were vacated on June 30, 1993.

Measurement Methods

The section provides a source (NIOSH or OSHA) and the corresponding method number
for measurement methods which can be used to determine the exposure for the chemical or
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substance. Unless otherwise noted, the NIOSH methods are from the 4th edition of the
NIOSH Manual of Analytical Methods (DHHS [NIOSH] Publication

No. 94-113 [http://www.cdc.gov/niosh/nmam]) and supplements. If a different edition of
the NIOSH Manual of Analytical Methods is cited, the appropriate edition and, where
applicable, the volume number are noted [e.g., [I-4 (2nd edition, volume 4)]. The OSHA
methods are from the OSHA Web site (http://www.osha-slc.gov/dts/sltc/methods). “None
available” means that no method is available from NIOSH or OSHA. Table 1 (page xvii)
lists the editions, volumes, and supplements of the NIOSH Manual of Analytical Methods.

Each method listed is the recommended method for the analysis of the compound of
interest. However, the method may not have been fully optimized to meet the specific
sampling situation. Note that some methods are only partially evaluated and have been
used in very limited sampling situations. Review the details of the method and consult with
the laboratory performing the analysis regarding the applicability of the method and the
need for further modifications to the method in order to adjust for the particular conditions.

Physical Description

A brief description of the appearance and odor of each substance is provided in the physical
description section. 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 (?)
indicates that it is unknown.

Molecular weight
Boiling point at 1 atmosphere, °F
Solubility in water at 68°F*, % by weight (i.e., g/100 ml)

FLP....cooevnnn. Flash point (i.e., the temperature at which the liquid phase gives
off enough vapor to flash when exposed to an external ignition
source), closed cup (unless annotated “(oc)” for open cup), °F

TP, Ionization potential, eV (electron volts)
(Ionization potentials are given as a guideline for the selection of
photoionization detector lamps used in some direct-reading
instruments.)

Sp.Gr.............. Specific gravity at 68°F* referenced to water at 39.2°F (4°C)

RGasD........... Relative density of gases referenced to air = 1 (indicates how many
times a gas is heavier than air at the same temperature)

VP Vapor pressure at 68°F*, mm Hg;
“approx” indicates approximately

FRZ................ Freezing point for liquids and gases, °F
MLT....ceovenee Melting point for solids, °F
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UEL.....cccoune. Upper explosive (flammable) limit in air, % by volume
(at room temperature*)

LEL......cc....... Lower explosive (flammable) limit in air, % by volume
(at room temperature*)

MEC............... Minimum explosive concentration, g/m’ (when available)

*If noted after a specific entry, these properties may be reported at other
temperatures.

When available, the flammability/combustibility of a substance is listed at the bottom of the
chemical and physical properties section. The following OSHA criteria (29 CFR 1910.106)
were used to classify flammable or combustible liquids:

Class IA flammable liquid..................... FLP below 73°F and BP below 100°F.
Class IB flammable liquid..................... FI1.P below 73°F and BP at or above 100°F.
Class IC flammable liquid..................... FLP at or above 73°F and below 100°F.
Class II combustible liquid.................... FLP at or above 100°F and below 140°F.
Class IITA combustible liquid................ FLP at or above 140°F and below 200°F.
Class II1IB combustible liquid................ FI1.P at or above 200°F.

Personal Protection and Sanitation

This section presents a summary of recommended practices for each substance. These
recommendations supplement general work practices (e.g., no eating, drinking, or smoking
where chemicals are used) and should be followed if additional controls are needed after
using all feasible process, equipment, and task controls. Table 2 (page xviii) explains the
codes used. Each category is described as follows:

SKIN.....covvveennn Recommends the need for personal protective clothing.
EYES................ Recommends the need for eye protection.

WASH SKIN...... Recommends when workers should wash the spilled chemical
from the body in addition to normal washing (e.g., before eating).

REMOVE.............. Advises workers when to remove clothing that has accidentally
become wet or significantly contaminated.

CHANGE............Recommends whether routine changing of clothing is needed.

PROVIDE............ Recommends the need for eyewash fountains and/or quick drench
facilities.

Recommendations for Respirator Selection

This section provides a condensed table of allowable respirators to be used for those
substances for which IDLH values have been determined, or for which NIOSH has
previously provided respirator recommendations (e.g., in criteria documents or Current
Intelligence Bulletins) for certain chemicals. There are, however, 186 chemicals listed in
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the Pocket Guide for which IDLH values have yet to be determined. Since the IDLH is a
critical component for completing the Respirator Selection Logic for a given chemical, the
Pocket Guide does not provide respiratory recommendations for those 186 chemicals
without IDLH values. As new or revised IDLH values are developed for those and other
chemicals, NIOSH will provide appropriate respirator recommendations. (Updated
information on the Pocket Guide can be found on the NIOSH Web site
(http://www.cdec.gov/niosh/npg/npg.html) and incorporated into subsequent editions of the
Pocket Guide. [Appendix F (page 361) contains an explanation of the “Effective” IDLHs
used for four chloronaphthalene compounds.]

In 1995, NIOSH developed a new set of regulations in 42 CFR 84 (also referred to as “Part
84”) for testing and certifying non-powered, air-purifying, particulate-filter respirators. The
new Part 84 respirators have passed a more demanding certification test than the old
respirators (e.g., dust; dust and mist; dust, mist, and fume; spray paint; pesticide) certified
under 30 CFR 11 (also referred to as “Part 11”). Recommendations for non-powered, air-
purifying particulate respirators have been updated from previous editions of the Pocket
Guide to incorporate Part 84 respirators; Part 11 terminology has been removed. See Table
4 (page xxv) for information concerning the selection of N-, R-, or P-series (Part 84)
particulate respirators.

In January 1998, OSHA revised its respiratory protection standard (29 CFR 1910.134).
Among the provisions in the revised standard is the requirement for an end-of-service-life
indicator (ESLI) or a change schedule when air-purifying respirators with chemical
cartridges or canisters are used for protection against gases and vapors

[29 CFR 1910.134(d)(3)(iii)]. (Note: All respirator codes containing “Ccr” or “Ov” are
covered by this requirement.) In the Pocket Guide, air-purifying respirators (without
ESLIs) for protection against gases and vapors are recommended only for chemicals with
adequate warning properties, but now these respirators may be selected regardless of the
warning properties. Respirator recommendations in the Pocket Guide have not been revised
in this edition to reflect the OSHA requirements for ESLIs or change schedules.

Appendix A (page 342) lists the NIOSH carcinogen policy. Respirator recommendations
for carcinogens in the Pocket Guide have not been revised to reflect this policy; these
recommendations will be revised in future editions.

The first line in the entry indicates whether the “NIOSH” or the “OSHA” exposure limit is
used on which to base the respirator recommendations. The more protective limit between
the NIOSH REL or the OSHA PEL is always used. “NIOSH/OSHA” indicates that the
limits are equivalent.

Each subsequent line lists a maximum use concentration (MUC) followed by the classes of
respirators that are acceptable for use up to the MUC. Codes for the various categories of
respirators, and Assigned Protection Factors (APFs) for these respirators, are listed in Table
3 (page xx). Individual respirator classes are separated by diagonal lines (/). More
protective respirators may be worn. The symbol “§” is followed by the classes of
respirators that are acceptable for emergency or planned entry into unknown concentrations
or entry into IDLH conditions. “Escape” indicates that the respirators are to be used only
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for escape purposes. For each MUC or condition, this entry lists only those respirators with
the required APF and other use restrictions based on the NIOSH Respirator Selection Logic.

All respirators selected must be approved by NIOSH under the provisions of 42 CFR 84.
The current listing of NIOSH/MSHA certified respirators can be found in the NJOSH
Certified Equipment List, which is available on the NIOSH Web site
(http://www.cdc.gov/niosh/npptl/topics/respirators/cel).

A complete respiratory protection program must be implemented and must fulfill all
requirements of 29 CFR 1910.134. A respiratory protection program must include a written
standard operating procedure covering regular training, fit-testing, fit-checking, periodic
environmental monitoring, maintenance, medical monitoring, inspection, cleaning, storage
and periodic program evaluation. 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 mode. Additional information on the selection and use of respirators can
be found in the NIOSH Respirator Selection Logic (DHHS [NIOSH] Publication No.
2005-100) and the NIOSH Guide to Industrial Respiratory Protection (DHHS [NIOSH]
Publication No. 87-116), which are available on the Respirator Topic Page on the NIOSH
Web site (http://www.cdc.gov/niosh/npptl/topics/respirators).

Incompatibilities and Reactivities

This section lists important hazardous incompatibilities or reactivities for each substance.
Exposure Routes, Symptoms, and Target Organs

The first row for each substance in this section lists the toxicologically important entry
routes (ER) and whether contact with the skin or eyes is potentially hazardous. The second
row lists the potential symptoms of exposure (SY) and whether NIOSH considers the
substance a potential occupational carcinogen ([carc]). The third row lists target organs
(TO) affected by exposure to the substance (for carcinogens, the types of cancer are listed
in brackets). Information in this section reflects human data unless otherwise noted.
Abbreviations are defined in Table 5 (page xxvi).

First Aid

This section lists emergency procedures for eye and skin contact, inhalation, and ingestion
of the toxic substance. Abbreviations are defined in Table 6 (page xxviii).
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Table 1
NIOSH Manual of Analytical Methods

Edition Volume Supplement Publication No.
1 77-157-A
77-157-B
77-157-C
78-175
79-141
80-125
82-100
84-100
85-117
87-117
89-127
90-121
94-113
1 96-135
2 98-119
2003-154

N

N o g A W N

A~ wN

A A A DO W W W WINDNDNDNDDNDDN
N

See Measurement Methods section on page xii for more information. The NIOSH Manual of
Analytical Methods is available on the NIOSH Web site (http://www.cdc.gov/niosh/nmam).
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Table 2

Personal Protection and Sanitation Codes

Code Definition
Skin: Prevent skin Wear appropriate personal protective clothing to prevent skin
: contact contact.
Compressed gases may create low temperatures when they
. expand rapidly. Leaks and uses that allow rapid expansion may
Frostbite : . .
cause a frostbite hazard. Wear appropriate personal protective
clothing to prevent the skin from becoming frozen.
N.R No recommendation is made specifying the need for personal
’ protective equipment for the body.
Eyes: Prevent eye Wear appropriate eye protection to prevent eye contact.
contact
Frostbite Wear appropriate eye protection to prevent eye contact with the
liquid that could result in burns or tissue damage from frostbite.
N.R No recommendation is made specifying the need for eye
o protection.
Wash The worker should immediately wash the skin when it becomes
. When contam .
skin: contaminated.
Dail The worker should wash daily at the end of each work shift, and
y prior to eating, drinking, smoking, etc.
No recommendation is made specifying the need for washing
N.R. the substance from the skin (either immediately or at the end of
the work shift).
. When wet or Work clothing that becomes wet or significantly contaminated
Remove:
contam should be removed and replaced.
Work clothing that becomes wet should be immediately
When wet . o . . .
(flamm) removeq due to its flammability hazard (i.e., for liquids with a
flash point <100°F).
N.R No recommendation is made specifying the need for removing

clothing that becomes wet or contaminated.
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Table 2 (Continued)
Personal Protection and Sanitation Codes

Code Definition

Change: Daily Workers whose clothing may have become contaminated
should change into uncontaminated clothing before leaving
the work premises.

N.R. No recommendation is made specifying the need for the
worker to change clothing after the workshift.

Provide: Eyewash Eyewash fountains should be provided in areas where there
is any possibility that workers could be exposed to the
substances; this is irrespective of the recommendation
involving the wearing of eye protection.

Quick drench  Facilities for quickly drenching the body should be
provided within the immediate work area for emergency
use where there is a possibility of exposure. [Note: It is
intended that these facilities provide a sufficient quantity or
flow of water to quickly remove the substance from any
body areas likely to be exposed. The actual determination
of what constitutes an adequate quick drench facility
depends on the specific circumstances. In certain instances,
a deluge shower should be readily available, whereas in
others, the availability of water from a sink or hose could
be considered adequate. ]

Frostbite Quick drench facilities and/or eyewash fountains should be

wash provided within the immediate work area for emergency
use where there is any possibility of exposure to liquids that
are extremely cold or rapidly evaporating.

Other Liq Liquid

codes: Molt Molten
Sol Solid
Soln Solution containing the contaminant
Vap Vapor
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Table 3
Symbols, Code Components, and Codes
Used for Respirator Selection

Symbol Description

¥ At concentrations above the NIOSH REL, or where there is no REL, at any
detectable concentration

§ Emergency or planned entry into unknown concentrations or IDLH conditions

Substance reported to cause eye irritation or damage; may require eye protection

£ Substance causes eye irritation or damage; eye protection needed
é Only nonoxidizable sorbents allowed (not charcoal)
1 End of service life indicator (ESLI) required

APF Assigned protection factor

Code

Component Description
95 Particulate respirator or filter that is 95% efficient. See Table 4 (page xxv) to
select N95, R95, or P95.
99 Particulate respirator or filter that is 99% efficient. See Table 4 (page xxv) to
select N99, R99, or P99.
100 Particulate respirator or filter that is 99.97% efficient. See Table 4 (page xxv) to
select N100, R100, or P100.
Cer Chemical cartridge respirator
F Full facepiece
GmF Air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted canister
Papr Powered, air-purifying respirator
Sa Supplied-air respirator
Scba Self-contained breathing apparatus
Ag Acid gas cartridge or canister
Cf Continuous flow mode
Hie High-efficiency particulate filter
Ov Organic vapor cartridge or canister

Pd,Pp Pressure-demand or other positive-pressure mode

Qm Quarter-mask respirator
S Chemical cartridge or canister providing protection against the compound of
concern
T Tight-fitting facepiece
XQ Except quarter-mask respirator
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Table 3 (Continued)
Symbols, Code Components, and Codes
Used for Respirator Selection

Code

APF

Description

95F

95XQ

100F

100XQ

CcrFAg100

CcrFOv

CcrFOv95

CcrFOv100

CcrFS

CcrFS100

CcrOv

50

10

50

50

50

50

50

Any air-purifying full-facepiece respirator equipped with an N95, R95, or
P95 filter. The following filters may also be used: N99, R99, P99, N100,
R100, P100. See Table 4 (page xxv) for information on selection of N, R,
or P filters.

Any particulate respirator equipped with an N95, R95, or P95 filter
(including N95, R95, and P95 filtering facepieces) except quarter-mask
respirators. The following filters may also be used: N99, R99, P99, N100,
R100, P100. See Table 4 (page xxv) for information on selection of N, R,
or P filters.

Any air-purifying, full-facepiece respirator with an N100, R100, or P100
filter. See Table 4 (page xxv) for information on selection of N, R, or P
filters.

Any air-purifying respirator with an N100, R100, or P100 filter (including
N100, R100, and P100 filtering facepieces) except quarter-mask respirators.
See Table 4 (page xxv) for information on selection of N, R, or P filters.

Any chemical cartridge respirator with a full facepiece and acid gas
cartridge(s) in combination with an N100, R100, or P100 filter. See
Table 4 (page xxv) for information on selection of N, R, or P filters.

Any air-purifying full-facepiece respirator equipped with organic vapor
cartridge(s).

Any full-facepiece respirator with organic vapor cartridge(s) in combination
with an N95, R95, or P95 filter. The following filters may also be used:
N99, R99, P99, N100, R100, P100. See Table 4 (page xxv) for information
on selection of N, R, or P filters.

Any air-purifying full-facepiece respirator equipped with organic vapor
cartridge(s) in combination with an N100, R100, or P100 filter. See
Table 4 (page xxv) for information on selection of N, R, or P filters.

Any air-purifying full-facepiece respirator equipped with cartridge(s)
providing protection against the compound of concern.

Any air-purifying full-facepiece respirator equipped with cartridge(s)
providing protection against the compound of concern in combination with
an N100, R100, or P100 filter. See Table 4 (page xxv) for information on
selection of N, R, or P filters.

Any air-purifying half-mask respirator equipped with organic vapor
cartridge(s).
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Table 3 (Continued)

Symbols, Code Components, and Codes

Used for Respirator Selection

Code

APF

Description

CcrOv95

CcrOv100

CcrOvAg

CcerS

GmFAg

GmFAg100

GmFOv

GmFOv95

GmFOv100

GmFOvAg

GmFOvAg100

GmFS

10

10

10

10

50

50

50

10

50

50

50

50

Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N95, R95, or P95 filter. The following filters may
also be used: N99, R99, P99, N100, R100, P100. See Table 4 (page xxv)
for information on selection of N, R, or P filters.

Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N100, R100, or P100 filter. See Table 4 (page xxv)
for information on selection of N, R, or P filters.

Any air-purifying half-mask respirator equipped with organic vapor and
acid gas cartridge(s).

Any air-purifying half-mask respirator equipped with cartridge(s)
providing protection against the compound of concern.

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

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,
front- or back-mounted acid gas canister having an N100, R100, or P100
filter. See Table 4 (page xxv) for information on selection of N, R, or P
filters.

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,
front- or back-mounted organic vapor canister.

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,
front- or back-mounted organic vapor canister in combination with an
N95, RIS, or P95 filter. The following filters may also be used: N99,
R99, P99, N100, R100, P100. See Table 4 (page xxv) for information on
selection of N, R, or P filters.

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,
front- or back-mounted organic vapor canister having an N100, R100, or
P100 filter. See Table 4 (page xxv) for information on selection of N, R,
or P filters.

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 an
N100, R100, or P100 filter. See Table 4 (page xxv) for information on
selection of N, R, or P filters.

Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,

front- or back-mounted canister providing protection against the
compound of concern.
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Table 3 (Continued)

Symbols, Code Components, and Codes

Used for Respirator Selection

Code APF Description
GmFS100 50  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 an N100, R100, or
P100 filter. See Table 4 (page xxv) for information on selection
of N, R, or P filters.

PaprAg 25  Any powered air-purifying respirator with acid gas cartridge(s).

PaprAgHie 25  Any powered air-purifying respirator with acid gas cartridge(s) in
combination with a high-efficiency particulate filter.

PaprHie 25  Any powered air-purifying respirator with a high-efficiency
particulate filter.

PaprOv 25  Any powered air-purifying respirator with organic vapor
cartridge(s).

PaprOvAg 25  Any powered air-purifying respirator with organic vapor and acid
gas cartridge(s).
PaprOvHie 25  Any powered air-purifying respirator with an organic vapor
cartridge in combination with a high-efficiency particulate filter.
PaprS 25  Any powered air-purifying respirator with cartridge(s) providing
protection against the compound of concern.
PaprTHie 50  Any powered air-purifying respirator with a tight-fitting
facepiece and a high-efficiency particulate filter.
PaprTOv 50  Any powered air-purifying respirator with a tight-fitting
facepiece and organic vapor cartridge(s).

PaprTOvHie 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 50  Any powered air-purifying respirator with a tight-fitting
facepiece and cartridge(s) providing protection against the
compound of concern.

Qm 5 Any quarter-mask respirator. See Table 4 (page xxv) for
information on selection of N, R, or P particulate filters.
Sa 10 Any supplied-air respirator.
Sa:Cf 25  Any supplied-air respirator operated in a continuous-flow mode.
Sa:Pd,Pp 1,000 Any supplied-air respirator operated in a pressure-demand or

other positive-pressure mode.
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Table 3 (Continued)

Symbols, Code Components, and Codes

Used for Respirator Selection

Code APF Description
SaF 50  Any supplied-air respirator with a full facepiece.
SaF:Pd,Pp 2,000 Any supplied-air respirator that has a full facepiece and is
operated in a pressure-demand or other positive pressure mode.
SaF:Pd,Pp:AScba 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.
SaT:Cf 50  Any supplied-air respirator that has a tight-fitting facepiece and is
operated in a continuous-flow mode.
ScbaE Any appropriate escape-type, self-contained breathing apparatus.
ScbaF 50  Any self-contained breathing apparatus with a full facepiece.
ScbaF:Pd,Pp 10,000 Any self-contained breathing apparatus that has a full facepiece

and is operated in a pressure-demand or other positive-pressure
mode.
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Table 4
Selection of N-, R-, or P-Series Particulate Respirators

1. The selection of N-, R-, and P-series filters depends on the presence of oil particles as
follows:

If no oil particles are present in the work environment, use a filter of any series
(i.e., N-, R-, or P-series).

If oil particles (e.g., lubricants, cutting fluids, glycerine) are present, use an
e R- or P-series filter. Note: N-series filters cannot be used if oil particles are
present.

If oil particles are present and the filter is to be used for more than one work shift, use
only a P-series filter.

Note: To help you remember the filter series, use the following guide:

N for Not resistant to oil,
R for Resistant to oil,
P for oil Proof.

2. Selection of filter efficiency (i.e., 95%, 99%, or 99.97%) depends on how much filter
leakage can be accepted. Higher filter efficiency means lower filter leakage.

3. The choice of facepiece depends on the level of protection needed — that is, the assigned

protection factor (APF) needed. See Table 3 (page xx) for APFs of respirator classes, and
see Recommendations for Respirator Selection (page xiv) for more information.
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Table 5

Abbreviations for Exposure Routes, Symptoms, and Target Organs

Code Definition Code  Definition

abdom  Abdominal dizz Dizziness

abnor Abnormal/Abnormalities drow Drowsiness

abs Skin absorption dysp Dyspnea (breathing difficulty)
album  Albuminuria emphy  Emphysema

anes Anesthesia eosin Eosinophilia

anor Anorexia epilep Epileptiform

anos Anosmia (loss of the sense of smell) | epis Epistaxis (nosebleed)
anxi Anxiety equi Equilibrium

arrhy Arrhythmias eryt Erythema (skin redness)
aspir Aspiration euph Euphoria

asphy Asphyxia fail Failure

BP Blood pressure fasc Fasciculation

breath  Breath/breathing FEV Forced expiratory volume
bron Bronchitis fib Fibrosis

BUN Blood urea nitrogen ftg Fatigue

[carc] Potential occupational carcinogen |func Function

card Cardiac Gl Gastrointestinal

chol Cholinesterase halu Hallucinations

cirr Cirrhosis head Headache

CNS Central nervous system hema Hematuria (blood in the urine)
conc Concentration hemato  Hematopoietic

con Skin and/or eye contact hemorr  Hemorrhage

conf Confusion hyperpig Hyperpigmentation

conj Conjunctivitis hypox Hypoxemia (reduced O, in the blood)
constip  Constipation inco Incoordination

convuls Convulsions incr Increased

corn Corneal inebri Inebriation

CvVs Cardiovascular system inflamm  Inflammation

cyan Cyanosis ing Ingestion

decr Decreased inh Inhalation

depres  Depressed/Depression inj Injury

derm Dermatitis insom Insomnia

diarr Diarrhea irreg Irregular/Irregularities
dist Disturbance irrit Irritation
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Table 5 (Continued)
Abbreviations for Exposure Routes, Symptoms, and Target Organs

Code Definition Code Definition

irrity Irritability prot Proteinuria

jaun Jaundice pulm Pulmonary

kera Keratitis (inflammation of the cornea) |RBC Red blood cell

lac Lacrimation (discharge of tears) repro Reproductive

lar Laryngeal resp Respiratory/respiration

lass Lassitude (weakness, exhaustion) restless Restlessness

leucyt Leukocytosis (increased retster Retr'osternal (occurring
blood leukocytes) behind the sternum)

leupen Leukopenia (reduced blood leukocytes) ) Rhinorrhea (discharge of

liq Liquid rhin thin nasal mucus)

local Localized salv Salivation

low-wgt Weight loss sens Sensitization

mal Malaise (vague feeling of discomfort) | short Shortness

malnut Malnutrition sneez  Sneezing

methemo Methemoglobinemia sol Solid

muc memb  Mucous membrane soln Solution

musc Muscle Substernal (occurring

narco Narcosis subs beneath the sternum)

nau Nausea sweat  Sweating

nec Necrosis swell Swelling

neph Nephritis sys System

numb Numb/numbness tacar Tachycardia

opac Opacity tend Tenderness

palp Palpitations terato  Teratogenic

para Paralysis throb Throbbing

pares Paresthesia tight Tightness

perf Perforation twitch ~ Twitching

peri neur Peripheral neuropathy uncon  Unconsciousness

periorb Periorbital (situated around the eye) |vap Vapor

phar Pharyngeal vesic Vesiculation
Photophobia (abnormal visual vis Visual

photo intolerance to light) vomit  Vomiting

pneu Pneumonitis weak Weak/weakness

PNS Peripheral nervous system wheez Wheezing

polyneur Polyneuropathy
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Table 6
Codes for First Aid Data

Code Definition
Eye:

Irr immed If this chemical contacts the eyes, immediately wash (irrigate) the eyes
with large amounts of water, occasionally lifting the lower and upper
lids. Get medical attention immediately.

Irr prompt If this chemical contacts the eyes, promptly wash (irrigate) the eyes
with large amounts of water, occasionally lifting the lower and upper
lids. Get medical attention if any discomfort continues.

Frostbite If eye tissue is frozen, seek medical attention immediately; if tissue is

Medical attention

not frozen, immediately and thoroughly flush the eyes with large
amounts of water for at least 15 minutes, occasionally lifting the lower
and upper eyelids. If irritation, pain, swelling, lacrimation, or
photophobia persist, get medical attention as soon as possible.

Get medical attention.

Skin:
Blot/brush away

Dust off solid;
water flush

Frostbite

Molten flush immed/

sol-liq soap
wash prompt

Soap flush immed

Soap flush prompt

If irritation occurs, gently blot or brush away excess.

If this solid chemical contacts the skin, dust it off immediately and
then flush the contaminated skin with water. If this chemical or liquids
containing this chemical penetrate the clothing, promptly remove the
clothing and flush the skin with water. Get medical attention
immediately.

If frostbite has occurred, seek medical attention immediately; do NOT
rub the affected areas or flush them with water. In order to prevent
further tissue damage, do NOT attempt to remove frozen clothing from
frostbitten areas. If frostbite has NOT occurred, immediately and
thoroughly wash contaminated skin with soap and water.

If this molten chemical contacts the skin, immediately flush the skin
with large amounts of water. Get medical attention immediately. If
this chemical (or liquids containing this chemical) contacts the skin,
promptly wash the contaminated skin with soap and water. If this
chemical or liquids containing 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.

If this chemical contacts the skin, immediately 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
irritation persists after washing, get medical attention.

If this chemical contacts the skin, promptly flush the contaminated
skin with soap and water. If this chemical penetrates the clothing,
promptly remove the clothing and flush the skin with water. If
irritation persists after washing, get medical attention.
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Table 6 (Continued)
Codes for First Aid Data

Code

Definition

Skin (continued):

Soap prompt/molten
flush immed

Soap wash

Soap wash immed

Soap wash prompt

Water flush

Water flush immed

Water flush prompt

Water wash

Water wash immed

Water wash prompt

If this solid chemical or a liquid containing this chemical contacts the
skin, promptly wash the contaminated skin with soap and water. If
irritation persists after washing, get medical attention. If this molten
chemical contacts the skin or nonimpervious clothing, immediately
flush the affected area with large amounts of water to remove heat.
Get medical attention immediately.

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

If this chemical contacts the skin, immediately wash the contaminated
skin with soap and water. If this chemical penetrates the clothing,
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
water. Where there is evidence of skin irritation, get medical attention.

If this chemical contacts the skin, immediately flush the contaminated
skin with water. If this chemical penetrates the clothing, immediately
remove the clothing and flush the skin with water. Get medical
attention promptly.

If this chemical contacts the skin, flush the contaminated skin with
water promptly. If this chemical penetrates the clothing, immediately
remove the clothing and flush the skin with water promptly. If
irritation persists after washing, get medical attention.

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

If this chemical contacts this skin, immediately wash the contaminated
skin with water. If this chemical penetrates the clothing, immediately

remove 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 penetrates the clothing, promptly
remove the clothing and wash the skin with water. If irritation persists
after washing, get medical attention.
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Table 6 (Continued)
Codes for First Aid Data

Code Definition
Breath:

Resp support If a person breathes large amounts of this chemical, move the
exposed person to fresh air at once. If breathing has stopped,
perform artificial respiration. Keep the affected person warm and at
rest. Get medical attention as soon as possible.

Fresh air If a person breathes large amounts of this chemical, move the

Fresh air; 100% O,

exposed person to fresh air at once. Other measures are usually
unnecessary.

If a person breathes large amounts of this chemical, move the
exposed person to fresh air at once. If breathing has stopped,
perform artificial respiration. When breathing is difficult, properly
trained personnel may assist the affected person by administering
100% oxygen. Keep the affected person warm and at rest. Get
medical attention as soon as possible.

Swallow:

Medical attention
immed

If this chemical has been swallowed, get medical attention
immediately.

XXX



CHEMICAL LISTING



Acetaldehyde

Conversion: 1 ppm = 1.80 mg/m®

CAS#:
75-07-0

Formula:
CH;CHO

RTECS#:
AB1925000

IDLH:
Ca [2000 ppm]

DOT: 1089 129

Synonyms/Trade Names: Acetic aldehyde, Ethanal, Ethyl aldehyde

Exposure Limits:
NIOSH REL: Ca
See Appendix A

OSHA PEL$: TWA 200 ppm (360 mg/m®)

See Appendix C (Aldehydes)

Measurement Methods
(see Table 1):

NIOSH 2018, 2538, 3507
OSHA 68

Physical Description: Colorless liquid or gas (above 69°F) with a pungent, fruity odor.

Chemical & Physical Properties:
MW: 44.1

BP: 69°F

Sol: Miscible

FIL.P: -36°F

IP: 10.22 eV

Sp.Gr: 0.79

VP: 740 mmHg

FRZ: -190°F

UEL: 60%

LEL: 4.0%

Class IA Flammable Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids, bases, alcohols, ammonia & amines, phenols,
ketones, HCN, H,S [Note: Prolonged contact with air may cause formation of peroxides that may explode and
burst containers; easily undergoes polymerization.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose, throat; eye, skin burns; derm; conj; cough; CNS depres;
delayed pulm edema; in animals: kidney, repro, terato effects; [carc]
TO: Eyes, skin, resp sys, kidneys, CNS, repro sys [in animals: nasal cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Acetic acid

Conversion: 1 ppm = 2.46 mg/m®

CAS#:
64-19-7

Formula:
CH;COOH

RTECS#:
AF1225000

IDLH:
50 ppm

DOT: 2790 153 (10-80% acid); 2789 132 (>80% acid)

Synonyms/Trade Names: Acetic acid (aqueous), Ethanoic acid, Glacial acetic acid (pure compound),
Methanecarboxylic acid [Note: Can be found in concentrations of 5-8% in vinegar.]

Exposure Limits:

NIOSH REL: TWA 10 ppm (25 mg/m?®)

ST 15 ppm (37 mg/m®)

OSHA PEL: TWA 10 ppm (25 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1603

Physical Description: Colorless liquid or crystals with a sour, vinegar-like odor.
[Note: Pure compound is a solid below 62°F. Often used in an aqueous solution.]

OSHA ID186SG

Chemical & Physical Properties:
MW: 60.1

BP: 244°F

Sol: Miscible

FILP: 103°F

IP: 10.66 eV

Sp.Gr: 1.05

VP: 11 mmHg

FRZ: 62°F

UEL(200°F): 19.9%

LEL: 4.0%

Class Il Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact (>10%)
Eyes: Prevent eye contact
Wash skin: When contam (>10%)
Remove: When wet or contam (>10%)
Change: N.R.
Provide: Eyewash (>5%)

Quick drench (>50%)

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

50 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOv/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers (especially chromic acid, sodium peroxide & nitric acid),
strong caustics [Note: Corrosive to metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con

SY: Irrit eyes, skin, nose, throat; eye, skin burns; skin sens; dental
erosion; black skin, hyperkeratosis; conj, lac; phar edema, chronic bron

TO: Eyes, skin, resp sys, teeth

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed




Acetic anhydride
Conversion: 1 ppm = 4.18 mg/m® DOT: 1715 137

Formula:
(CH;CO),0

CAS#: RTECS#: IDLH:
108-24-7 AK1925000 [200 ppm

Synonyms/Trade Names: Acetic acid anhydride, Acetic oxide, Acetyl oxide, Ethanoic anhydride

Exposure Limits:

NIOSH REL: C 5 ppm (20 mg/m°)

Measurement Methods
(see Table 1):

Class Il Combustible Liquid

OSHA PELt: TWA 5 ppm (20 mg/m®) NIOSH 3506
Physical Description: Colorless liquid with a strong, pungent, vinegar-like odor. OSHA 82, 102
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 102.1 Skin: Prevent skin contact NIOSH/OSHA

BP: 282°F Eyes: Prevent eye contact 125 ppm: Sa:Cf£/PaprOveE

Sol: 12% Wash skin: When contam 200 ppm: CcrFOvV/GmFOV/PaprTOvE/
FI.P: 120°F Remove: When wet or contam ScbaF/SaF

IP: 10.00 eV Change: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 1.08 Provide: Eyewash Escape: GmFOv/ScbaE

VP: 4 mmHg Quick drench

FRZ: -99°F

UEL: 10.3%

LEL: 2.7%

Incompatibilities and Reactivities: Water, alcohols, strong oxidizers (especially chromic acid), amines,
strong caustics [Note: Corrosive to iron, steel & other metals. Reacts with water to form acetic acid.]

ER: Inh, Ing, Con

TO: Eyes, skin, resp sys

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Conj, lac, corn edema, opac, photo; nasal, phar irrit; cough,
dysp, bron; skin burns, vesic, sens derm

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Formula:
(CHa).CO

CAS#: RTECS#: IDLH:
67-64-1 AL3150000 {2500 ppm [10%LEL]

Conversion: 1 ppm = 2.38 mg/m® DOT: 1090 127

Synonyms/Trade Names: Dimethyl ketone, Ketone propane, 2-Propanone

Exposure Limits:

NIOSH REL: TWA 250 ppm (590 mg/m®)
OSHA PELf: TWA 1000 ppm (2400 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1300, 2555, 3800

Physical Description: Colorless liquid with a fragrant, mint-like odor. OSHA 69

Chemical & Physical
Properties:

MW: 58.1

BP: 133°F

Sol: Miscible

FILP: O°F

IP: 9.69 eV

Sp.Gr: 0.79

VP: 180 mmHg

FRZ: -140°F

UEL: 12.8%

LEL: 2.5%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

2500 ppm: CcrOv*/PaprOv*/GmFOv/
Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Oxidizers, acids

ER: Inh, Ing, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, nose, throat; head, dizz, CNS depres; derm
TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed




Formula: CAS#: RTECS#: IDLH:
CH3;C(OH)CNCH;  |75-86-5 0D9275000 |[N.D.

Acetone cyanohydrin

Conversion: 1 ppm = 3.48 mg/m® DOT: 1541 155 (stabilized)

Synonyms/Trade Names: Cyanohydrin-2-propanone, 2-Cyano-2-propanol, a-Hydroxyisobutyronitrile,
2-Hydroxy-2-methyl-propionitrile, 2-Methyllactonitrile

Exposure Limits: Measurement Methods
NIOSH REL: C 1 ppm (4 mg/m®) [15-minute] (see Table 1):
OSHA PEL: none NIOSH 2506

Physical Description: Colorless liquid with a faint odor of bitter almond.
[Note: Forms cyanide in the body.]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 85.1 Skin: Prevent skin contact NIOSH

BP: 203°F Eyes: Prevent eye contact 10 ppm: Sa

Sol: Miscible Wash skin: When contam 25 ppm: Sa:Cf

FI.P: 165°F Remove: When wet or contam 50 ppm: ScbaF/SaF

IP: ? Change: N.R. 250 ppm: SaF:Pd,Pp
Sp.Gr(77°F): 0.93 Provide: Eyewash §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
VP: 0.8 mmHg Quick drench Escape: GmFOv/ScbaE

FRZ: -4°F

UEL: 12.0%

LEL: 2.2%

Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Sulfuric acid, caustics [Note: Slowly decomposes to acetone & HCN at room
temperatures; rate is accelerated by an increase in pH, water content, or temperature.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, resp sys; dizz, lass, head, conf, convuls; liver, [Skin: Water flush immed
kidney inj; pulm edema, asphy Breath: Resp support
TO: Eyes, skin, resp sys, CNS, CVS, liver, kidneys, Gl tract Swallow: Medical attention immed
s Formula: CAS#: RTECS#: IDLH:
Acetonitrile CHLCN 75-05-8 AL7700000 500 ppm
Conversion: 1 ppm = 1.68 mg/m® DOT: 1648 127
Synonyms/Trade Names: Cyanomethane, Ethyl nitrile, Methyl cyanide [Note: Forms cyanide in the body.]
Exposure Limits: Measurement Methods
NIOSH REL: TWA 20 ppm (34 mg/m°) (see Table 1):
OSHA PELt: TWA 40 ppm (70 mg/m®) NIOSH 1606
Physical Description: Colorless liquid with an aromatic odor.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 41.1 Skin: Prevent skin contact NIOSH
BP: 179°F Eyes: Prevent eye contact 200 ppm: CcrOv/Sa
Sol: Miscible Wash skin: When contam 500 ppm: Sa:Cf/PaprOv/CcrFOv/GmFOv/
Fl.P(oc): 42°F Remove: When wet (flamm) ScbaF/SaF
IP: 12.20 eV Change: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 0.78 Provide: Quick drench Escape: GmFOv/ScbaE
VP: 73 mmHg
FRZ: -49°F
UEL: 16.0%
LEL: 3.0%
Class IB Flammable Liquid
Incompatibilities and Reactivities: Strong oxidizers
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Irrit nose, throat; asphy; nau, vomit; chest pain; lass; stupor, convuls; [Skin: Water flush immed
in animals: liver, kidney damage Breath: Resp support
TO: Resp sys, CVS, CNS, liver, kidneys Swallow: Medical attention immed




CAS#: RTECS#: IDLH:
53-96-3 AB9450000 [Ca[N.D]

2-Acetylaminofluorene

Conversion: DOT:

Synonyms/Trade Names: AAF, 2-AAF, 2-Acetaminofluorene, N-Acetyl-2-aminofluorene, FAA, 2-FAA,
2-Fluorenylacetamide

Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):
See Appendix A None available

OSHA PEL: [1910.1014] See Appendix B
Physical Description: Tan, crystalline powder.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 223.3 Skin: Prevent skin contact NIOSH

BP: ? Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sol: Insoluble Wash skin: When contam/Daily Escape: 100F/ScbaE

FLP:? Remove: When wet or contam

IP:? Change: Daily See Appendix E (page 351)
Sp.Gr: ? Provide: Eyewash

VP: ? Quick drench

MLT: 381°F

UEL: ?

LEL: ?

Combustible Solid

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Reduced function of liver, kidneys, bladder, pancreas; [carc] |Skin: Soap wash immed

TO: Liver, bladder, kidneys, pancreas, skin [in animals: tumors of | Breath: Resp support

the liver, bladder, lungs, skin & pancreas] Swallow: Medical attention immed

CAS#: RTECS#: IDLH:
Acetylene 74-86-2 AO9600000 [N.D.
Conversion: 1 ppm = 1.06 mg/m® DOT: 1001 116
Synonyms/Trade Names: Ethine, Ethyne [Note: A compressed gas used in the welding & cutting of metals.]
Exposure Limits: Measurement Methods
NIOSH REL: C 2500 ppm (2662 mg/m®) (see Table 1):
OSHA PEL: none NIOSH
Physical Description: Colorless gas with a faint, ethereal odor. [Note: Commercial |Acetylene Criteria Document
grade has a garlic-like odor. Shipped under pressure dissolved in acetone.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 26.0 (see Table 2): (see Tables 3 and 4):
BP: Sublimes Skin: Frostbite Not available.

Sol: 2% Eyes: Frostbite

FI.P: NA (Gas) Wash skin: N.R.

IP: 11.40 eV Remove: When wet (flamm)

RGasD: 0.91 Change: N.R.

VP: 44.2 atm Provide: Frostbite wash

FRZ: -119°F (Sublimes)

UEL: 100%

LEL: 2.5%

Flammable Gas

Incompatibilities and Reactivities: Zinc; oxygen & other oxidizing agents such as halogens [Note: Forms
explosive acetylide compounds with copper, mercury, silver & brasses (containing more than 66% copper).]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Con (liquid) Eye: Frostbite

SY: Head, dizz; asphy; liquid: frostbite Skin: Frostbite

TO: CNS, resp sys Breath: Fresh air




Acetylene tetrabromide

Conversion: 1 ppm = 14.14 mg/m®

CAS#:
79-27-6

Formula:
CHBr,CHBr,

RTECS#:
KI8225000

IDLH:
8 ppm

DOT: 2504 159

Synonyms/Trade Names: Symmetrical tetrabromoethane, TBE, Tetrabromoacetylene, Tetrabromoethane,

1,1,2,2-Tetrabromoethane

Exposure Limits:
NIOSH REL: See Appendix D
OSHA PEL: TWA 1 ppm (14 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 2003

Physical Description: Pale-yellow liquid with a pungent odor similar to camphor or

iodoform. [Note: A solid below 32°F.

Chemical & Physical Properties:
MW: 345.7

BP: 474°F (Decomposes)
Sol: 0.07%

FLLP: NA

IP: ?

Sp.Gr: 2.97

VP: 0.02 mmHg

FRZ: 32°F

UEL: NA

LEL: NA
Noncombustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):

OSHA

8 ppm: Sa/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong caustics; hot iron; reducing metals such as aluminum,

magnesium, and zinc

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose; anor, nau; head; abdom pain; jaun; leucyt;

CNS depres
TO: Eyes, resp sys, liver, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Acetylsalicylic acid

Conversion:

CAS#:
50-78-2

Formula:
CH;COOC¢H,COOH

IDLH:
N.D.

RTECS#:
V00700000

DOT:

Synonyms/Trade Names: o-Acetoxybenzoic acid, 2-Acetoxybenzoic acid, Aspirin

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PELft: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: Odorless, colorless to white, crystal-line powder. [aspirin]
[Note: Develops the vinegar-like odor of acetic acid on contact with moisture.]

Chemical & Physical Properties:
MW: 180.2

BP: 284°F (Decomposes)
Sol(77°F): 0.3%

FLLP: NA

IP: NA

Sp.Gr: 1.35

VP: 0 mmHg (approx)

MLT: 275°F

UEL: NA

LEL: NA

MEC: 40 g/m®

Combustible Powder; explosion
hazard if dispersed in air.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: N.R.
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Solutions of alkali hydroxides or

carbonates, strong oxidizers, moisture
[Note: Slowly hydrolyzes in moist air to salicyclic & acetic acids.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; incr blood clotting time; nau,
vomit; liver, kidney inj

TO: Eyes, skin, resp sys, blood, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed




Formula: CAS#: RTECS#: IDLH:

CH,=CHCHO 107-02-8 AS1050000 |2 ppm

Conversion: 1 ppm = 2.29 mg/m® DOT: 1092 131P (inhibited)
Synonyms/Trade Names: Acraldehyde, Acrylaldehyde, Acrylic aldehyde, Allyl aldehyde, Propenal, 2-Propenal
Exposure Limits: Measurement Methods
NIOSH REL: TWA 0.1 ppm (0.25 mg/m®) (see Table 1):

ST 0.3 ppm (0.8 mg/m”) NIOSH 2501

See Appendix C (Aldehydes) OSHA 52
OSHA PELt: TWA 0.1 ppm (0.25 mg/m®)
Physical Description: Colorless or yellow liquid with a piercing, disagreeable odor.
Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 56.1 (see Table 2): (see Tables 3 and 4):
BP: 127°F Skin: Prevent skin contact NIOSH/OSHA
Sol: 40% Eyes: Prevent eye contact 2 ppm: Sa:Cf*/PaprOv*/CcrFOv/
FL.P: -15°F Wash skin: When contam GmFOvV/ScbaF/SaF
IP: 10.13 eV Remove: When wet (flamm) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 0.84 Change: N.R. Escape: GmFOv/ScbaE
VP: 210 mmHg Provide: Eyewash
FRZ: -126°F Quick drench
UEL: 31%
LEL: 2.8%
Class IB Flammable Liquid

Incompatibilities and Reactivities: Oxidizers, acids, alkalis, ammonia, amines [Note: Polymerizes readily unless
inhibited--usually with hydroquinone. May form shock-sensitive peroxides over time.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb; decr pulm func; delayed pulm Skin: Water flush immed

edema; chronic resp disease Breath: Resp support

TO: Eyes, skin, resp sys, heart Swallow: Medical attention immed

. Formula: CAS#: RTECS#: IDLH:
Acrylamide CH,=CHCONH, |79-06-1 AS3325000 |Ca [60 mg/m?]
Conversion: DOT: 2074 153P
Synonyms/Trade Names: Acrylamide monomer, Acrylic amide, Propenamide, 2-Propenamide
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):
TWA 0.03 mg/m? [skin] OSHA 21, PV2004
See Appendix A

OSHA PELt: TWA 0.3 mg/m® [skin]

Physical Description: White crystalline, odorless solid.

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations

MW: 71.1 (see Table 2): (see Tables 3 and 4):

BP: 347-572°F (Decomposes) Skin: Prevent skin contact NIOSH

Sol(86°F): 216% Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

FI.P: 280°F Wash skin: When contam/Daily Escape: GmFOv/ScbaE

IP: 9.50 eV Remove: When wet or contam

Sp.Gr: 1.12 Change: Daily

VP: 0.007 mmHg Provide: Eyewash

MLT: 184°F Quick drench

UEL: ?

LEL: ?

Combustible Solid (may also be Incompatibilities and Reactivities: Strong oxidizers

dissolved in flammable liquids). [Note: May polymerize violently upon melting.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin; ataxia, numb limbs, pares; musc weak; absent [Skin: Water flush immed

deep tendon reflex; hand sweat; lass, drow; repro effects; [carc] Breath: Resp support

TO: Eyes, skin, CNS, PNS, repro sys [in animals: tumors of the Swallow: Medical attention immed

lungs, testes, thyroid & adrenal glands]




Acrylic acid

Conversion: 1 ppm = 2.95 mg/m®

CAS#:
79-10-7

F