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Foreword

(This Foreword b not pant of American National Standard Practices for Respiratory Protection, ANSI 289.2-
1980.)

This is a revision of American National Standard Practices for Respirstory Protection, ANSI
Z28.2.1969. The 1969 standard was a revision of the respirstory protection portions of Amer.
jcan National Standard Ssfety Code for Head, Eye, and Respiratory Protection, ANS] 22.).1959,

The purpose of this standasd Is to help respirator wers to establish, implement, and administer
an effective respiratory protection program. It retains the format of the previous standard,

while expanding certain sections and adding others to reflect the current state of the an. A

more conservative approach toward selection and classification of respirators is taken in this re.
vision. New techniques in respirstor-fit testing have provided methods of measuring the fit
quantitatively, making poszibie for the first time s method of establishing a protection factor for
any respirator- wearer combination. Thus, 3 table of respirator protection facton is included in
the section on respirator selection and represents s major new item in this revision.

This standard was procemsed and approved for submittal to ANS] by American National Stan.
dards Committee on Safety Standards for Respiratory Protection, Z88. Committee approval of
the standard does not necessarily imply that all committee members voted for its approval. At
the time it approved this standargd, the Z88 Committee had 1he following members:

Edwin J. Xloos, Chairrman

William H. Revoir, Secretary
Organization Reprezented Neme of Represaniarive
Alisnceof American Insurerns, . . ... ... eecresaneess G L Krafoisin

R. L. Bleiet (Alt)
Amerian Conference of Governmental Industrial Mygienists . .. .. .. .. ... E C. Hystt
American FoundrymensSoaiety . . . . ... ... .. .. s reerninnsses W B Huclion
Ameran Gas ABMOCAUON . . . .« . oo v v nnnnen eeesssarsseass. 4 E Lacey

P. S. Runge (Ak)
American Industrial Hyglene Association . . . ... .. ... vnaacann R. Barghini

B. ). Held {AlD)

1. A. Pritchard (Ah)
American Insursnee ASSOGEatION . . . . v . s i i s i et V.J). Romsn

R. D. Tankersley (Alt)
American lronand Steel Insthtute. . . . . ... ... ... 0. cna . vevesss DoA. Kandel

D. L. Webster (Alt)
American Occupstional Medicine Association. . . . . . .. ..o v i e n e v E. M. Dixon, M.D.
American Petsoleum Institute. . . . . . Cese e e evreeesno R Diskum

1. Lynch (AlY)
American Societyof Safety Engineers . . . . . . ... ..., .. e T. 8. Curnn

T. A. Aucoin, Jr (Alt)
American Welding Socety . . . .. ... .. 0ttt e H. Trabbold

F. Y. Speight {Alt)
Awsodation of American Raiboads . . ... ......... vesrseacnenss LR Sadler
Chiorine Instftute. . . ... ..... .. 00 vennnon ehh e S. F. Edquist

E. 1. Laubusch (Alt)
Elecrronic Industries Associstion . .. ... ... . .00 aeo e IO F.X.Worden
Health Physics Society . . .. .. sascssesrennraanaass eeresses RH Wilon
Industrial Safety Equipment Associstion ., ... ...., e P, g.rom

. Rex

F. E. Wikher {Alt)

H. M. Weiss (Ah)
International Associationof Fire Chiefs . . . . ... .. ... .cuv i vnnenss D.D. Flyan
Internstional Association of Government Labor Officiabs . PR .. M. Slotkin

International Associstion of Heat and Fron Insulators and Asbestos 'Ierkm . . 1. Mulhern
R. ). Steinfurth (Alt)

National Fire Protection Asodisthos, . . .. ... . vvveenonovasons o . C.W, lrwin, M.D.
Nationa! SefetyCounetl . . ... ........ teeassenssssscessres HOH Fawett

J. 9. Otishifald (AlL)
US AirFores, . ............ e e eetrreeecnrarsaese e »» » AK, Gudernan
US. CoastGuard . .. . ... ... ... ... ... iiirtnennns oo K Wahie
Us.bwmmme!mnhm e M e e e eeas e e R. M. Watery, LD,
US Deparimentof Defenss, . . . ... .....c0ccenvennncscosacsse J.F. Enskine
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Oucmmllmll“ ”Wofk.m“nﬁ
US Deparimentof Energy . . . ..........c0co0vvcsatesscacs. DM Rom, PhD,
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U.S. Department of Health, Education, and Welfare .
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American National Standard
Practices for
Respliratory Protection

1. Introduction

1.1 Scope. This standard sets forth accepted practices
for respirator users, provides information and guidance
on the proper seiection, use, and care of respirators,
and contains recommended requirements for estabdlish-
ing and regulating respirator programs. The standard
covers the use of respirators 10 protect persons against
the imhalation of harmful air contaminants and against
oxygen deficient stmospheres in the workplace. The
following are not covered by this standard: (1) under-
water breathing deviees, (2) aircraft oxygen systems,
(3) military masks, and (4) medical inhalstors and
TesusCitators,

1.2 Purpose. The purpose of this standatd i to provide
information and guidance on the proper selection and
use of respirators that will help safeguard the health
and life of the users, This standard is writien for all
persons concemed with respiratory protection, but es-
pecially for those primarily responsidle for establishing
and administrating an acceptable respiratot program.
The standard contains recommended requirements for
use by enforcement authorities in establishing regula.
tions or codes on respiratory protection.

1.3 “Shall™ and “Should.” The provisions of this stan-
dard are mandatory in nature where the word “shall™

is used and advisory in nature where the word “should™
is used.

1.4 Exceptions. Exceptions to this standard msy be
granted by sn appropriate regulatory agency, provided
that equally acceptable requirements sre estsblished,

2. Definitions

sbrasive-blasting respirstor. See respérutor. A respintor
designed 10 protect the wearer agsinst inhalation of
sbraxive material and against impect and abrasion from
rebounding sbrasive material.

serodynamic diameter. The diameter of 2 unit density
sphere having the same settling velocity as the panicis
in Question of whatever shape and density.

acrosol. A system consisting of perticles, solid or liquid,
suspended in air.

airline respirator. See respinetor.

air-purifying respirstor. See respirator.

airseguisting valve. An sdjustadle valve used 10 regu-
late, but which cannot completely shut off, the airflow
to the facepiece, helmet, hood, or suit of an airdine
tespinator.

airaupply device. A hand- or motor-operated dlower
for the hose mask, or 3 compresor or other source of
respirable air for the airdine respirztor.

spproved. Tested and listed a3 astisfactory by the Bu-
reau of Mines (BM) of the U.S. Depsrtment of Interior,
or jointly by the Mining Enforcement and Safety Ad-
ministration (MESA) of the US. Depsriment of In.
terior and the National Institute for Occupational Safe-
ty and Health (NIOSH) of the US. Department of
Heaith, Educstion, and Welfare, or jointly by the Mine
Ssfety and Health Adminisiration (MSHA) of the U.S.
Depsnment of Labor and the National Institute for
Occupstional Safety and Health (NIOSH) of the U.S.

_ Depariment of Health, Education, snd Welfare.

bioassay. A determination of the concentration of a
substance in 3 human body by an analysis of urine,
feces, blood, bone, o7 tissue.

bresthing tube. A tube through which air or oxygen
flows to the facepiece, mouthpiece, helmet, hood,
or suit.

canister (air-purifying). A contsiner with a filter, sor-

bent, or catalyst, or any combination thereof, which
remaoves specific contaminants from the air drawn

 through it.

canister (oxygen-genersting). A container filled with 3
chemical which generates oxygen by chemical reac.
tion.

carcinogen. A substance known to cause cancer.
cartridge (air-pwsifying). A small canister,

catalyst. In respirstor use, a substance which converss
a toxic gas (or vapor) into s lexs-toxic gas (or vapor).
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American National Standard

Practices for
Respiratory Protection

1. Introduction

1.1 Scope. This standard sets forth accepted practices
for respirstor users, provides information and guidance
on the proper selection, use, and care of respirators,
and contains recommended requirements for establish-
ing and regulating respirator programs. The standard
covers the usc of respirators 10 protect persons against
the inhalation of harmful air contaminants and against
oxygen deficient atmospheres in the workplace. The
following are not covered by this standard: (1) under-
water breathing devices, (2) aircraft oxygen systems,
(3) military masks, and (4) medical inhalators and
resuscitaton.

1.2 Purpose. The purpose of this standard is to provide
information and guidance on the proper selection and
use of respirators that will help safeguard the health
and life of the users. This standard is written for all
persons concerned with respiratory protection, but es-
pecially for those primarily responsible for establishing
and administrating an acceptadle respirator program.
The standard contains recommended requirements for
use by enforcement authorities in establishing regula.
tions or codes on respiraicry protection.

13 “Shall™ and “Should.™ The provisions of this stan-
dard are mandatory in nature where the word “shall™

is used and advisory in nature where the word “should”
is used,

1.4 Exceptions. Exceptions 10 this standard may be
granted by an appropriate regulatory agency, provided
that equally acceptable requirements are established.

2. Definitions

sbrasive-blasting respirstor. See respirutor. A respintor
designed 10 protect the wearer against inhalation of

sbrasive material and sgainst impect and abrasion from
rebounding sbrasive material.

strodynamic dismeter. The diameter of 3 unit density
sphere having the same aettling velocity as the particle
in question of whatever shape and density.

acrosol. A system consisting of perticles, solid or liquid,
suspended in air.

aisdine respiratoe. See respirasor.
air-purifying respirator. See respirnior.
sirregulating valve. An adjustable valve used to regu-

late, but which cannot completely shut off, the airflow
to the facepiece, helmes, hood, or suit of an airdine

respiratof.

sirewpply device. A hand- or motor-opersted blower
for the hose mask, or a compressor or other source of
reapirable air for the sirdine respirator.

spproved. Tested and listed as matisfactory by the Bu-
reau of Mines (BM) of the U.S. Department of Interior,
of jointly by the Mining Enforcement and Ssfety Ad-
minisirstion (MESA) of the U.S. Department of In-
terior and the National Institute for Occupational Safe.
ty and Health (NIOSH) of the US. Department of
Health, Education, and Welfare, or jointly by the Mine
Safety and Health Administration (MSHA) of the US.
Department of Labor and the National Institute for
Occupstional Safety and Health (NIOSH) of the US.
Department of Heaith, Education, and Welfare.

blosssay. A determination of the concentration of a
substance in a hunuan body by an analysis of urine,
feces. blood, bone, or tissue.

bresthing tube. A tube through which air or oxygen
flows to the facepiece, mouthpiece, helmet, hood,
or suit.

canister (air-purifying). A container with a filter, sor-
bent, or catalyst, or any combination thereof, which
remowes specific contaminants from the air drawn
through it.

cunister (oxygen-generating). A container filled with a
chemical which generstes oxygen by chemical reac-
tion.

carcinogen. A substance known to cause aancer.

cartridge (sir-parifying). A smal canister.

aatalyst. In respirator use, a substance which converts
3 toxic gas (or vapor) into a lesstoxic gas (or vapor).
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ceding concentraton. The concentration of an airborne
substance that shall not be exceeded.

chemical-cartridge respirstor. See respirstor,

confined space. An enclosure — such a3 a storage tank,
process veasel, boiler, silo, tank car, pipeline. tube,
duct, sewer, underground utility vault, tunnel, or

pit = having limited mesns of egreas and poor natural
ventilation and which may contain hazardou con-
taminants or be oxygen deficient.

conmaminant. A h:rmﬂ:l. irritating, of nuisance ma-
terial that is foreign to the normal stmosphere.

corrective lens. A lens ground to the wearet’s individ-
usl corrective prescription to permit normal visual
acuity.

demand. See demand-type seif contained breathing
spparatus and demand<ype airline respirator in Tables
3and 4,

detachable coupling. A device which permits the respira.
tor wearer, without using hand tools, to detach the air.
supply line from that part of the respirator wom on

the person.

dust, See Table 2.

emergency respirstor wse, Wearing 3 respirator when a
hazardous stmosphere suddenly occurs that requires
immediate use of a respirator either for escape from
the hazardous atmosphere or for entry into the haz.
ardous atmosphere to carry out maintenance or some
other task.

exhalstion valve, A device that allows exhaled air to
leave 8 respirator and prevents outside air from enter-
ing through the valve.

eyepiece. A gas-ight. transparent window{s) in a full
facepiece, heimet, hood, or suit, through which the
wearer may see.

facepiece. That portion ol s respirator that covers the
wearer's nose and mouth in 3 quarter-mask (above the
chin) or half-mask (under the chin) facepiece or that
covers the nose, mouth, and eyes in 3 full facepiece,

It is designed 10 make a gas-tight or particletight fit
with the face and includes the headbands, exhalstion
valve(s), and connections for an sirpurifying device or
respirable gas source, or both.

face shield, A dc;iee wom in front of the eyes and a
portion of, or all of, the face, whose predominant func.
tion is protection of the eyes and the face.

fibrosis-producing dust” Dust which, when inhaled. de-
posited, and retained in the lungs, may producs findings
of fibrotic growth that may cause pulmonary disease.

fiter. A media component used in respirators to re-
mowe solid or liquid pasticies from the inspired air.

filter respirstor. See respiraror.
fog. Ses Table 2.

full facepiace. See facepiece.
fume. See Table 2.

gms. An seriform fluid which is in the gaseous state at
ordinary temperature and pressure.

gas mask. See respirator.

soggle. A device, with contourshaped eyecups with
glass or plastic lenses, worn over the eyes and held in
piace by a headband or other suitable means for the
protection of the eyes and eye sockets.

half-mask facepiece. See facepiece.

hazgrdous atmospbere. Any stmosphere, either im-
mediately or not immedistely dangerous to life or
health, which is oxygen deficient or which eontains &
toxic or disease-producing contaminant exceeding the
legally established permissibie exposure limit (PEL) o1,
where applicable, the Thseshold Limit Value (TLV) es-
tablished by the American Conference of Govern-
menial Industrial Hygienists (ACGIH).

hesd harness. That part of a facepiece assembly which
secures the facepiece to the wearer.

hedmet. That portion of a respirator which shields the
eyes, face, neck, and other parts of the head.

high-efficiency fiter. A filter which removes from ais
99.97% ot more of monodisperse dioctyl phihalate
(DOP) particles having a mean particle diameter of 0.3
micrometer,

hood. That portion of 2 respirstor which completely
covers the head, neck, and portions of the shoulders.

hoss mask. See respirator.

immediately dangerous to life or health (IDLH). Any
stmosphere that poses an immediate hazard to life or
produces immediate isteversible debilitating effects on
health.

inhalstion valve. A device that allows respirable air to

.enter a respirstor and prevents exhaled air from leaving

the respirator through the valve.
irrespirable. Unfit for breathing.
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maxieun we it of Sitar, crtridge , or canlster. The
maximum concentrstion of s contaminant for which
an airpurifying fliter, cartridge, or canister is spproved
for use.

mist. Ses Tabie 2.

mouthpisce. That portion of a respirator which s held
in the wearer's mouth and is connected 10 an eir-
purifying device or respirable gas source, o1 both. It

I designed to make a gas-tight or particleight fit with
the mouth.

MPCa, Maximum permissible airborne concentration.
These concentrations are set by the Nationa! Commit-
tee on Radistion Protection. They are recommended
maximum aversge concentrations of ndionuclides to
which a worker may be exposed, assuming that he
works 8 hours a day, 5 days s week, and 50 weeks a
year.

negative presure respirstor. A 1espinator in which the
air pressure inside the respirstory-iniet covering is posi-
tive during exhalation in relation to the air pressure of
the outzide stmosphere and negative during inhalstion
in relation 10 the air pressure of the outside aunosphere.

aouroutine respirstor mee. Wearing » respirator when
carrying out 8 special task that occurs infrequently,

un; clamp. A device used with a respintor equipped
with a mouthpiece that closes the nostrils of the wearer
{sometimes called s nose clip).

ot immediately dangerom to Life or bealth. Any haz-
ardows stmosphere which may produce physical dis-
comfort immediately, chronic poisoning after repeated
exposure, o7 acute adverse physiologiaal symptoms
after prolonged exposure.

odor theshald limit. The lowest concentration of a con-
taminant in air that can be deteciad by the olfactory
e,

orypen deficiency ~ immedistely dangerous to life or
benith, An atmosphere which causes an oxygen par-
tia) pressure of 100 millimeters of mercury column or
lem in the freshly inspired air in the upper portion of
the lungs which is ssturated with water vapor. See Ap-
pendiz A10.

sxygea deficicncy - not immediately dangerows to lifs
or banlth. An atmosphere having an oxygen concentra-
thon below the minimum legal requirement (see Table 1)
but above that which is immedistely dangerous to life
of health.

particuiate matter. A suspension of fine solid or liquid
partices in air, such as: dust, fog, fume, mist, smoke,
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or spray. Particulate matter nmpended in air is com-
monly known as an serosol.

permisible exposare imit (PEL). The Jegally established
time -weighted average (TWA) concentration or ceiling
concentnation of 3 conlaminant that shall not be ex.
cesded.

dust. Dust which, when in-
haled, deposited, and retained in the lungs, may pro-
duce signs, symptoms, and findings of pulmonary disease.
pauitive-pressure respirator. A respirstor in which the
air pressure ingide the respiratory<niet covering is posi-
tive i relstion to the air premure of the outside atmos-
phere during exhalstion and inhalation.

powered air-purifying respirstor. See respiruror.

premure-demand, See pressure-<demand-type seif-con-
tained breathing apparatus and pressuredemand4ype
alrdine respirator in Tables 3 and 4,

protsction factor. The ratic of the ambient concentrs-
tion of an alrtbomne substance to the concentration of
the substance inside the respirstor st the bresthing
20ne of the wearsr, The protection factor is s measure
of the degree of protection provided by a respinator

10 the wearer, See Appendix A6.4.

rescue respirstor nse. Wearing a respirator for entry
into » hazardous simosphere (0 rescue a person(s) in
the hazardows stmosphere.

resistance. Opposition to the flow of air, as through 3
canister, cartridge, particulate filter, orifice, valve, or
hose.

respirable. Suitable for breathing.

respirator. A device designed to protect the wearer
from the inhalstion of harmful atmospheres. See Sec-
tion §, Qlassification, Description, and Limitations of
Respirston, and Tables 3 and 4.

respirstory-4nlet covering. That portion of s respirstor
which connects the wearer's respiratory tract to an
sirpurifying device or respirable gas source, o1 both.
It may be a facepiece, helmet, hood, suit, or mouth-
piece/nose clamp.,

routise respirstor wee. Wearing 8 respirator as a normal
procedure when carrying out a regular and frequently
ropested task.

mnaitization. The removal of dirt and the inhibiting of
the action of agents that cause infection or disease.

self-contained breathing spparstus. See rexpireror.
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service life. Tha period of time that s respirater pro~
vides adequate protestion to the wearsr — for example,
the period of time that an air-purifying devics is effec-
tive for removing a harmful subsance from inspired air.

smoke. See Table 2.

sorbent. A material which is contained in a cartridge
of canister and which removes toxic gases and vapors
from the inhaied air.

spray. See Table 2.
supplied-air rexpiratoe. See respirator.

supplied-air suit. A suit that Is impermeable to most
particulate and gaseous contaminants and that is pro-
vided with an adequate supply of respirable sir. ~

time-weightad aversge (TWA). The average concen-
tration of 3 contaminant in air during a specific time
period.

valve (sir of oxygen). A device which controls the pres-
sure, direction, or rate of flow of air or oxygen.

vapor. The gaseous state of a substance that is solid or
Liquid at ordinary temperature and pressure,

welding helmet. A device designed to provide protec.
tion for the eyes and face against intense radiant energy
and molten metal splatter encountered in the welding
and cutting of metals.

window indicator. A device on a cartridge or canister
"that visually denotes the service life of the cantridge
or canister.

3. Respirator Program Requirements

3.1 Purpose. This section establishes requirements for
s program for the use of respirators. The foDowing re-
quirements are supplemented by recommended prac-
tices in subsequent sections of this standard.

3.2 Permimible Practice. In the control of those oc-
cupational diseases caused by breathing sir contaminated
with harmful dusts, fumes, sprays, mists, fogs, smokes,
vapors, or gases, the primary objective sthall be to pre-
vent atmotpheric contaminstion. This shall be sccom-
plished as far as feasible by accepted enginsering con-
trol messures (for example, enclosure or confinement
of the operstion, general and Jocal ventilation, and sud-
stitution of less toxic materials). When effective engi-
neering controls are not (easible, or while they are be-
ing instituted or evaluated, sppropriste respirators shall
be used pursuant to the following requirements.

10

33 Employsr Raspoanibity.

33.1 Respiratons shall be provided by the smployer
when such equipment is necessary to protect the health
of the employes.

33.2 The employer shall provide the respirators
which are applicable and suitable for the purpose in-
tended. '

3.3.3 The employer shall be responsibie for the e3-
ublishment and maintenance of a respirstory protec-
tion program which shall include the general require-
ments outlined in 3.5. ’

3.4 Employes Responsibility.

3.4.1 The employee shall use the provided respira-
tory protection in accordance with instructions and
training received,

3.4.2 The employee thall guard against damage to
the respirator.

343 The employee shall report any malfunction of
the respirator to s responsible person designated by the
written standard operating procedures,

3.5 Minimal Accrptable Respirator Program

3.5.1 Swusndard Opersting Procedures. Written stan-
dasd operating procedures covering a complete respirs-

_tor program shall be entablished and impiemented in

conformance with 3.5.2 through 3.5.15.

3.5.2 Mrogram Adminiktration. The plant or com-
pany industrial hygiene, heaith physics, or safety engi-
neering department shall administer the respirator pro-
gram in close liaison with the medical department. Re-
sponsibility and authority for the respirator program
shall be assigned to a singie person. in small plants or
companies having no formal induatrial hygiene, health
physics, or safety engineering department, the respirs-
tory program shall be administered by an uppes-level
superintendent, foreman, or other qualified person r¢-
sponsible to the principal manager. The administrator
shall have sufficient knowledge of retpiratory protec-
tion to properly supervise the respirator program.

3.53 Physiclogical and Psychological Limitations
for Respirator Wearers. A physician shall determine
what physiological and psychological conditions are
pertinent for the wearing of different types of respira-
tors. The respirator program sdministrator or his de-
signee, using guidelines sstablished by the physician,
shall determine whether or not a person may be as-
signed to a task requiring the use of a respirator. This
determination shall be reviewed at least annually. (See
73.1,732,73.6,73.7,and 7.1.8, and Appendix Ad.)

3.54 Approwd Rapirstors. Approved respirators
thall be used. For exceptions, ses 1.4. Any modifica-
tion that is not authorized by the approval agencies
of an approved respirator voids the approval,

3.4.5 Respirator Selection. The selection of the
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proper type of respirstor shall be based upon (1) the
nature of the hazardous operation or procem, (2) the
type of respiratory hazard (lacluding physical proper.
ties, physiological effacts on the body, concentration
of toxic material or airborne nndicactivity level, estad-
lished permisible time-areighted average concentration
for toxic material, esublished permissible airbomne con-
centnation for radioactive material, and established im-
medistely dangerous to life or health concentration for
toxic material), (3) the Jocation of the hazardous sres
in relation to the nearest ares having respinbdle air, (4)
the period of time for which respiratory protection
must be provided, (5) the activities of workers in the
hazardous area, (6) the physical characteristics and
functional capabilities and limitations of the various

types of rexpinaton, and (7) respirator protection fac- _

tors. (See Section 6.)

3,56 Training. Each respirator wesrer shall be given
training which shall include explanations and discus-
sions of (1) the respiratory hazard and what happens
if the respinator is not used properly, (2) the engineer-
ing and adminittrative controls being used and the
need for respirators to provide protection, (3) the res-
son for selecting 2 particulsr type of respirator, (4)
the function, cspebilities, and limitations of the
selected respirator, (5) the method of donning the
respirator and checking its fit and operation, (6) the
proper wearing of the respinator, (7) respirator main-
tenance, and (8) recognizing and handling emergency
situstions. (See 723.)

3.5.7 Respirstor Fit. Each respirator wearer ghall
be provided with 3 respirator fitted in accordance with
6.11. Each respirator wearer shall be required to check
the 3eal of the respirator by appropriate means prior
10 entering » harmful atmosphere. (See 74.)

3.58 Facial Hair, Contact Lenses, snd Eye and
Face Protactive Devices. A respirator equipped with 8
facepiece shall not be worn if facial hair comes be-
tween the sealing periphery of the facepiece and the
face or if facial hair interferes with valve function. The
wearer of a respintor equipped with a full facepiece,
heimet, hood, or suit shall not be allowed to wear con-
tact lenses. If 3 specuacie, goggie, face shield, or weld-
ing helmet must be worn with a facepiece, it thall be
WwOm 30 a3 not to adversely affect the seal of the face-
piece 10 the face. (See 73 and 9.1) :

3.5.9 beue of Respintors. The proper type of
respirator for easch respiratory hazard shall be listed in
writien standard operating procedures. Only persons
trained to ensure that proper respirstors are issued shall
be permitted 10 issue respirstorn to persons needing
them. (See 722 2nd 7.5))

3.5.10 Respirator Inspection. The respirator shall
be inzpected by the wearer prior 10 its use 10 ensure
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that it is in proper working condition. Each respirstor
stored for emergency of reacue use shall be inspected
st leant once 3 month. (See 7.6 and 83.)

3.5.11 Moaitoring Raspirstor Use. Supervisory per.
sonnel shall periodically monitor the use of respirators
to ensure that they are worn property.{See 7.7))

3.5.12 Monitoring Respiratocy Hazard. The con-
centration or the sirborme radioactivity level of the
respirstory hazard in the work area shall be monitored
initislly prior to respirstor selection and periodically
during respirator use 10 ensure that the proper type of
respitator is being utilized. (See 6.4and 78.)

3.15.13 Medical and Biocasmay Survelllance. When
applicable, medical surveillance, including bioassay,
shall be carried out periodically to determine if respira-
107 wesrers are receiving adequate respiratory protec-
tion. A physician shall determine the requirements of
the surveillance program. (See 10.4.)

3.15.14 Respintor Maintenance. Respirstor main-
tenance shall be performed regularly. Maintenance shall
be carmied out on a schedule which ensures that each
respirator wearer is provided with a respinator that is
clean and in good opersting condition, Maintenance
shall include: (1) washing, sanitizing, rinsing, snd dry-
ing, (2) inspection for defects, (3) replacement of womn
or deteriorated paris, (4) repair if necessary, and (5)
storage to protect against dust, sunlight, excessive heat,
extreme cold, excessive moisture, damaging chemicals,
and physical damage. (See Section 8.)

3.5.15 Respinator Program Evalustion. An appraisal
of the effectiveness of the respirator program shall be
carried out at jeast annually. Action shall be taken to
correct defects found in the program. (See Section 10.)

4. Qlassification of Respirstory Hazards

4.1 Introduction. The purpose of this section is to list
and briefly describe various categories of respiratory
hazards that might be encountered and that may re.
quire use of respirstors. The information provides s
general background for relsting the guidance pro-
vided in subsequent sections to the type of hazard
encountered. The respirator program administrator,
however, may find it necessary 10 consult references
on industrial hygiene and toxicology, and perhaps
expert individuals a5 well, in order 1o develop the
necessary comprehensive information on specific aie-
bome contarminants.
Respiratory hazards, for the purpose of this stan-
dard, are classified as follows:
(1) Oxygen deliciency
(a) Immediately dangerous 10 life or health
(b) Not immediately dangerous to life or health
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(2) Gas sand vapor contaminants
(s) Immediately dangerous to life or health
{b) Not immediately dangerous 1o life or health
(3) Particulsie contaminants (serosols including
dust, fog, fume, mist, smoke, and spray)
(s) Immediately dangerous to life or health
{b) Not imme diately dangerous to lifs or health
(#) Combination of gas, vapor, and particulste con-
taminants
(3) Immediately dangerous to life or health
{b) Not immediately dangerous to life or health
Respirators may afford some protection against
high-temperature atmospheres. (See 9.6.) Further in-
formation on the hazards of and use of respirators in
high temperatures is presented in a Nationsl Fire Pro-
tection Association publication, Fire Officers Guide r0
Breathing Apparatus for the Fire Service, publizhed in
1978.

4.2 Qaasification and Descriptios of Respirstory
Hazards. The basic respiratory hazards listed in 4.1 are
classified in Table | according to expected biological
effects of the contaminants. Many respirstors, par-
ticularly air-purifying respimaton, are designed and
selected on the basis of chemical and physical properties
of the air contaminants. Therefore, gas, vapor, and par-
ticulate contaminants are presented in Table 2 accord-
ing to their physical and chemnical properties.

§. Cussification, Description, and Limitations
of Respirztors

8.1 Introduction. The purpose of this section is to pro-
vide 3 description of the various types of respirators,
including theis limitations and capabilities, 2z a back-
ground for subsequent sections which discuss their
selection, use, and maintenance. This information is
presented in two tables. Table 3 coven the clauification
and description of respirston sccording 10 the geners)
classifications conceming mode of operation. Tabie 4
covers capabilities and limitations of respirators arranged
to correspond to the subject headings in Table 3.
Respirators fall into the following general classifica.
tions, according to mode of operation:
(1) Atmosphere supplying respiraton
(a) Self-contained
(b) Supplied air
(c) Combination self-<contained and suppliedair
(2) Air-purifying respirstors
{(s) Gas and vapor

(b) Particulate (serosols including dust, fog, fume,

mist, smoke, and spray)
{c) Combination gas, vapor, and particulate

12

(3) Combination stmosphere supplying and air-
purifying respirators

More detalled information on specific types of
respirators ean be obtained from respisator manufac.
turers and from the folowing manuals:

Respiratory Protective Devices Manual published by
the American Industrial Hygient Amocistion and the
American Conference of Governmental Industrial
Hygionists in 1963 (out of print)

A Guide to Industrial Respiratory Protection published
by the Los Alamos Scientific Laboratory in 1977

Energy Research and Development Admnistration, Di.
vision of Safety, Standards, and Compliance Respirator
Manual published by the Los Alamos Scientific Labors-
tory in 1976

Manual of Respiratory Protection Against Airborne
Radioactive Materials published by the U.S, Nuclear
Regulatory Commission in 1976

The colon ansigned to cartridges and canisters of
air-purifying respirston ase listed in the American
National Standard for Identification of Cartridges and
Canisters used in Air-Purifying Respirators, ANSI
K13.1-1973.

5.2 Respinnble Air and Oxygen for Self-Contained
Breathing Apparstus and Supplied-Air Respirstors.
Compressed gaseous air, compressed gaseous oxygen,
liquid air, and liquid oxygen used for respiration shall
be of high purity. Compressed gaseous or liquid oxygen
shall meet the requirements of the United States
Pharmacopoeis for medical or breathing oxygen.
Chemically generated oxygen shall meet the require-
ments of U.S. Department of Defense Military Specifi-
cation MIL-E-83252 or Military Specification MIL-O-
15633¢c. Compressed gaseous air shall meet at least the
requitements of the specification for Type I — Grade D
breathing air, and Bquid air shall meet at least the re-
quirements for Type 1l — Grade B bresthing air as de-
scribed in American National Standard Commodity
Specification for Air, ANSI Z86.1-1973 (Compressed
Gas Association Commeodity Specification for Alr,
G-7.1,1973).

Compressed gaseous air may contain low concentrs-
tions of oil. If high-pressure oxygen passes through an
oil- or grease-costed orifice, an explosion or fire may
occur. Therefore, compressed gaseows oxygen shall not
be used in supplied-air respirstors or in open-<ircuit-
type self-contained bresthing apparatus that have pre.
viously used compresmed air.

Breathing ait may be supplied to respiratons from
cylinden or air compressors. Cylinders shall be tested
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and maintained in accordance with applicable Depart.
ment of Transportation specifications for shipping con-
tainers (Tite 49, Code of Feders! Regulatiors, Part
173, General Raquirements for Shipments and Pack-
agings, and Part 178, Shipping Container Specifica-
tions). A compressor shall be constructed and situsted
20 a2 to avoid entry of contaminsted air into the air.
supply sysiem and shall be equipped with s suhtable
indine air-purifying sorbent bed and filter to further
assure breathing air quality. If an oildubricsted com-
presacs {3 used, it shall be equipped with 8 high-temp-
erature alarm or a carbon-monoxide alarm, or both.

Breathing ait couplings shall be incompatible with
outlets for nonrespirable plant air or other gas systems
to prevent inadverient servicing of airdine respirators.
with nonrespirable gases.

Breathing-gas containers shall be marked in ac-
cordance with American National Standard Method of
Marking Portable Compressed Gas Containers to lden-
tify the Material Contained, ANSI 2Z48.1-]1954 (R1971);
Federal Specification BB-A-10343, June 21, 1968, Ailr,
Compressed for Breathing Purposes; or Interim Federal
Specification GG-B675d, September 23, 1976, Breath-
ing Apparstus, Self-Contained. Further details on
sources of compressed air and its safe use will be found
in Compretsed Gas Associstion Pamphlet G-7, 1976,
Compressed Air for Human Respiration.

6. Selection of Respirators

6.1 Approved Respirstarz. Only approved respinators
shall be selected. For exceptions, see | 4. (See Ap-
pendix A3.)

6.2 Genersl Considenations. The selection of a proper
respinator for any given situation ghall require con-
sideration of the following factors:

{1) The nature of the hazard (s¢¢ 63,6.4,69.1,
6.9.2,3nd 6.93)

(2) The characteristics of the hazardous openstion
of process {see 6.5)

(3) The location of the hazardous area with respect
to a safe area having respirable air (see 6.6)

(4) The period of time for which respintory pro-
tection may be provided (see 6.7)

(5) The activity of workers in the hazardous area
(v0e 6.3)

(6) The physical characteristics, functional capabll-
ities, and Limitations of respirators of variows types
(see 6.9)

(7) The rupm!or-protection fnnon and respirator
fit (s0e 6.10,6.11,6.12,6.13, 6.14,2and 6.15)
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6.3 Nature of Hazard. The following facton concem.
ing the naturs of ths hazard requiring the use of
respirstors shall be considersd tn respinator selection:
(1) Type of hazard
(s) Oxygen deficiency
(b) Contaminant
(2) Physical properties
(3) Chemical properties
(4) Physiological efTects on the body
{5) Actual concentration of a toxic material or air-
borne radiosctivity level
(s) Avenage
(b) Paak
(6) Entablithed ptfmiuibk time-weighted average
or peak concentration of a toxic material, or both. or
esublished maximuwn permissible airborne mhoacumy
level for ndiocactive substances
(7) Whether the hazard i an immedistely dangerous-
todife-or-health concentration of s toxic material
(8) Warning properties
See Secrion 4 for clamsification and discussion of
respintory hazards,

6.4 Imitial Monitoring of Respiratory Hazard. Recog-
nition and evaluation of the respirstory hazard joxygen
deficiency or contaminant(s)] shall be an emential part
of selecting a respirstor except in emergency OF rescue
operations. Initial mionitoring of the respiratory hazard
shall be carried out to obtain data needed for the selec:
tion of proper respiratory protection. The data should
include:
(1) ldenuﬂaum of the type of respiratory hazard
(2) Oxygen deficiency
(®) Specific contaminant(s)
(2) Nature of contaminant(s)
(a) Particulate matter
(b) Vapor(s) or gas(es)
(3) Concentration of respiratory hazard
See Appendix A8 for a discussion of the monitoring
of respiratory hazards.

6.5 Charscteristics of Hazardous Openation or Process.
The following factors concerning the hazardous cpena-
tion or process shall be taken into account in selecting
the proper respirator:

(3) Operation or process characteristics

(2) Work-ares charscieristics

(3) Materials, including raw materials, end products,
and byproducts (actual and potential)

(4) Worker sctivities

Medification in the operation or process shall be
taken into account, since this may change the hazard
and hence require the selection of a different respi-
nator.

13
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Teble 1

Clamification of Respiratory Hazards According te Their Biological Effect

Oxygea Deflicieacy

Gaa snd Vapor Contaminants

Particulste Contaminsats
{Dust, log, fume, mist, smoke, snd spray)

Miaiwwen lagal requirements: 19.5% by volume (o7 respls-
abls alr ot ma-devel conditions. (See Nole §.)

Occurvance: Conflned or uaventileted collars, wells, mines,
ship holdy, t1anks, burning bulldings, sad snciomses coatain-

ing inerl atmosphares:

Almosphuric cuygen content (percont by volume) versns

anpaciad conditions:

20.9%: Oxygen conteni of normal ais at ma-fevel condl-

thons

Onygen

Volume

Percent

ot Ses

Level Hydnbcim! Effects

16%-11% losus ol p ! visios, b d breathing
vdu-. .melenle‘ hestibest, impaired at-
tention 3nd thinking, impelced coosdinsiion.

1I%-10% Very faulty judgment, very poor musculat
coordinntion, muscular exersion causes
fatigue that may cause pesmancnt heatt
damage, intermittent respirstion.

10%-6% Nousea, vomiling, hlbﬂly 1o pesform vigosous
mo + folowed by death.

Lo then Spssmatic bresthing, convelive movements,
(23 death in miaunies.

Asphynianis: iniatfers with wiilizstion of oxygen in the
body.
Simple ssphyxiants: Physiologicatly (nerl 1ubatances
that diluie oxygen in the sis (fos example: nitsogen, hydro-
goa, hellumm, methane). Ses Onygen D.ﬁdem. Columa ).
Chemical asphyxiants: Low {ntesfere with
supply os utilization af onygen in the body (for example:
catbos mononide, hydiogen cysalde, cysnogen, and al-
teiles).

levitants: Corrosive In action. May ceuse lrsttation and la-
Mammation of parts of the resplesiory system (also skin
and eye1) and pulmonaary ed tlor phe : ammonk
hydragen chloside, formaldehyde, sulfn db:ﬂt chiorine,
orone, ailsogen dioxids, phosgens, snd arsenic trichloride),

Amsathetics: Cavse loss of feeling and sensation with uncon-
sciousness and death possiblie (for axample: nitfous onide,
hydsocarbons, snd elhesr). Some anesthelics injure body
organs {for a le: carbon tetrachioride [liver and kid-
LR chioroform |Ilv¢1 and heart| , benzens [bone mas-
sow|, and carbon disullide |nervous system]).

Semsitizary: Cause jncreased probabliity of physiological
teactions {fos exampie: isocysnales, spony resim systiems).
Systemic polsons: Damage organs and tysiems In tha bady
(fos example: mercury |nervous systerw and varlous of-
gans| , phosphusus [bone| . hydrogen sulfida {respliatory
pasalysis|, end arsine jred blood cells and liver| ).
Catcinogens: Produce cances In some individusls efter a
latest petiod (for exampie: viayl chioside, benzane).

Relatively inest: Msy cyuse discomlort and minoe herd-
tation, but genennlly withowt injury sl reasongbie con-
centintions (for example: marble, gy powm).

Pulmoney {Irode produciag: Produce nodulatioa and
fibsonls in the lung. pomibly laeding ta complicatisns (fos
snample: quasiz, ashestos).

: Produce cancer la some individuels after
lent period (for axample: ashesios, cheoannies,
redioac live pusticulates).

Chemical iritants: Produce irritation, lallammstion, sad

uiceration in uppes resplraiory teact (for example: scdic
mists, aikalids).

Systemic polsons: Fyoduce pathologic reactions in variows
systems of the body (fos axample: lead, mangsnese, oad-
mium).

Allery-producing: Produce reactions sech as liching,
mneeting, and asthmas (Tor sxample: poliens, spices, and
salmal fur).

P : Produce chills (ollewed by
fevey ((or saxample: fumes of 2inc sad copper).

Combinstions of Cas, Vepar, sad Patticuinte Contaminsnts

Combinations of ¢ i 3 may occur shmultancously in the simosphere. Contaminsnts may be entirely diffarent sub-
siances (dusts and gases from blasting) o the particulsia and vapor forms of the same subsiance. Syaerglstic effects (jolat

sction of two or more sgents that results In an effact which ls grestes thas the sum of thels individusl s{Tectt) may occur,

Such effects may requite sntrsordisary pratective measures.

NOTE |: See deflaition in Section 2 for “oxygen delickncy — ot immediately dsngerous 10 Kfe os heath™ and “onygen deficiency — immedistaly daagerous 1o life ot haslih,” sad

Appendin ALD.
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Teble 2
Classification of Respiratory Hazsrds According to Thels Properties Which Influence Respirstor Selection

Gas and Vapes Contamiasnits

Particuists Contaminants

Inart: Substances that do not react with other subtisnces under
mosi conditions, bul crests s resplestory hezstd by displacing ols
und preducing oxypes deficiency {fes enample: hellum, neon,
sigos).

Acidic: Substances that sre ackds o the! resct with water to pre-
duce a8 acid. In water, they produce positively charged hydro.
9o lons {(H**) and » pH of lem Ihas 7. They taste sous, and
Many are corresive (o (isswes ((or enemple: hydrogen chioride,
wifur dionide, Muorias, nlirogen dioxide, soriic scld, carbon
dionide, hydrogen mifide, snd hydrogen cysaide).

ARsline: Substances that are slkoflen of that react with water
to produce aa sikell. jn waley, they resalt in the produciion of
negatively charged hydroxyl lons (OH ' ) end a pH greater than
7. They tnsie bilier, and masy sre corrosive (0 lissses (for
example: s, smines, phosphine, arsine, and stibine).

Ovganic: The compounds of carbon. E plecs are st d
hydrocarboas (methane, ethane, butans), samsivested hydio-
carbons {ethylens, acetylene), sicohols (methyl ether, ethy)

ether), aldchydes (formaldehyde), k {mathyl k ).
osganic acids (formic scid, ecetic scid), hatides (chloroform,
carbon tetrachioside), amides ({ dde, acelamide ), ni-

triles (acetonitriie}, socyanates (10luene dilsocyanale),
smines (methylsmine), eponies (epoxyethane, propylene
onide), and asomalics (beazene, toluene, nylene).
Ovganometaliic: Compoundi in which metsh ars chemically
bonded (0 organic groups (for anample: cthyl slicate,
teivacthyl lead, and orpanic phosphale).

Hydvides: Compounds in which hydrogen Is chemlally
bonded to metats and cerinin olhes clements (for example:
diborane and leiraborane).

Purticles are produced by mechanical mesns by disintegretion
processes such os grinding, cruthing, drilling, blasting, sad

spisying: o1 by physiochemics! reactions such as combwstion,

vaporizstion, distilstion, sublimatlon, calcinetion, and con-
deamtion, Particies are clomifiad o3 (oBows:

Duwet: A solld, mechenically produced pesticle with slees vary-
Ing from submicroscopic to visible or macroscopic.

Speny: A liquid, mechanically produced particle with slssy
peacrally ln (he viibie or macroscopic range.

Fume: A 10ld condenmilon pestics of sxtremely smell por-
fche size, generally lem than one miccometer in dlametes.

Mist: A Nquid condenmtion periicie with slass ranging from
wbmicioscopic to vinlble a1 maciescopic.

Fog: A mist of sufTicien! concanitation to perceptibly obscuss

Smoke: A system which laciudes the products of combustios,
pyrolyshs, or chemical reaction of substances i tha form of

visible and invisibie solid and liquid pasticies snd gaseous prod-
wcls in alr, Smoke {3 wsually of suiTicieat concentration to per-

ceptibly obscure vision,

0%61-2°307 QUVANYLS TYNOLLYN NYIININY
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Table 3
Clamsification and Description of Respiratiens by Mode of Operation

Amosphere Sapplying Respiratony

Alr-Pasifylng Respirstors

A respinables stmosphere indepeadent of the ambiont ale ls supplied 10 the wearer,

Solf Contalned Breathing

Appataius (SCBA)
A supply of sis, oxypen, ot oxygen-gensrsi-
ing material is cavried by 1he weares. Nor-
mally equipped with full facepioce, but
may be equipped with a quarter-mask face-
piece, hall-mask faceplocs, betmet, hood.,
of mouihpiece sad scse clamp.

(1) Closed Clrewit SCBA {oxygen only,
mcgative pressure® or positive pressure®),
{a) Compressed or liquid oxygenm type.
Equipped with a facepiecs or mouthpiecs

and nose clamp. High-pressues oxygen
{som » gas cylinder pesses thynugh s high-
pressure reducing vaive and, in some de-
sygns, through a low-preasure admission
valwe to & bicathing bag or conteiner.
Liquid oxygen is converted to low-pres-
sure gassous oxygen and delivered to the
breaihing bag. The wearer inhales fsom
the biag, theough a corrugated tube con-
wected (o » mauthplece o+ facepiece and

8 one-way check valve. Exhaled ais paspes
hrough anothes check valve snd tube into
o contalner of curbon-dionide removing
chemical and reenters the breathing bag.
Make-up oxygen enlers the bag contin-
wously os as the beg deflaten sulliciently
10 sCtuate an sdminion valve. A p

Swupplind-Al Raspirnion

(1) Hoes Mask
Equipped with a facepiece, breathing tube,
rugged safetly horness, and large-diametey
Seavy duly wonkinking aireupply hose,
The breathiag 1ube and aic-supply hose are

ty atisched to the b The lace-
piecn is equipped with an exhalation
valve, Tha harness has provislon for at-
taching » safely Une,

(e} Hoer mazk with Blower. Alr Is sup-
plied by » motor-driven or hamd operated
blower. The wearer can contlave (0 in-
hale through the hose Il 1he blower [ails,
Up 1o 300 leet (91 meters) of how
langth s permissible.

{8} Hose mask withour blower. The
weares pravides motlvating lorcs 10 pull
air thyough 1the hose. The hose inlet s
anchorsd and (lited with a funnel or like
objec) covered with a fine mesh scroen lo
provent entrance of cosrss pacticulste
matter. Up to 75 foel (23 meten) of hom
lengih is permiasible,

€2) Ain-Lins Renplntor
Respurable ais is supplicd through 3 small-
diametes hose f1om 8 compressor or Com-

selief sysiem it provided, and a manual by-
pass syitem and salive trap may be pro-
vided depending upon the design.

>

P d-ais cylindes(s). The hose is al-
tnched to the weater by a belt or other
wilabls means snd can be detached rapid-
Iy im an emergency. A Mlow-coatrol valve

.

Ambiest sie, prior 10 being inhaled, ls passed (hrough o (llier, cartridge, of canister which
removes mldu. vapors, gased, or 8 mblnlloa of them mumhnll. The bresthing
action of the the powered type of resplentor. The powwred type
contaias s blower ~ omlo-tv ot carciod by Ihe wearer ~ which paises ambéent als
through an sir-purifying component and thea supphies purified als to the srspirsior-inlet
covering. The acapowsred 1ype b squipped with 2 facepicce o movthpicr and sess
clamp. The powssed iype Is squippad with » (scepisce, helmet, bood, or seld.

Vapor- and Gas-Remeving Respiraton
Equipped with cartridge{s) or canhsters)
10 remnve o slagle vapars or gaa (fof ox-
ampls: chioriae gas), » single class of
vapon ot gases {for example: organic
wapors), or 3 comblasiion of two or mote
classes of vapois or gases (for example: or-
ganic vapors sad scidic gases) from ais.

Penticwiate Romoving R eapinton
Equipped with fllteris) 1o resmove o
single 1ype of pasticulate mattes (for
enample: dust) or ¢ combiaation of two
o¢ more types of particulsie sattar (fos
enampie: dust and fume) 1o m ais.
Filies may be » replaceabh patt o¢ 2
pesmanent patl of the repizsior, Filler
may be of 1he single-vee of 1he reussble
type.

Combinaition Particulate- sad Vapor- sad Gas-Ramoving Respintars
Equipped with cariridge(v) or canisier(s) 10 semove particulate matter, vapors, snd gasts
from ais. The filies may be a parmanent part or » reptacesbia past of a caslridge of
canister.
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Table 4
Capubilitics and Limitations of Respirstons

Atmasphare Supplying Rapission

Als Purifylng Respirston

{Ses 3.2 foc wpecificstions on reeplrsbie simonphares.)
Atmosphare supplying resplsston provide proseciios sgainst onygen deficiency snd toxic
stmosphares. The breathing stmosphare s independent of ambient ot pheric coadilions.
Generel limitationy: Excepl for some sir-lise suits, no protection ls pravided sgaimat wkin
kritation by materisls such as ammounie sad hydiogen chioride, o¢ against sorptlon of ma-
tovials such a8 ly‘te.u cyenide, trilium, ot organic phosphale peaticides through the skin.

Foceplsces p $ol probl
9.1). U-ohlm

10 individuals required 10 wear proaciiption lemsey (soe
pplying respiraiens in stmospheres immediately dsngerous fo

Ufe or health is Hmited 10 specific devices umder specified candithons (vee Table S and

9.3end 9.4

Beit-Coatalanl Secnthing
Apparsivs (BCBA}

The wearer carvies his awa breathiag stmas-

apheve.

Limlistions: The period over which the de-
vice will provide protection is imited by
the amount of sis or onygen in (he appare-
168, the ambisnt simospheric promure
(servioe Bfa of opes-circuit devioss s cut
s half by o doubling of the simosphetic
pressuee), and the iype of work being per-
(otmed. Some SCUA devices have » shoit
worvic life (1oee than |3 minules) and sre
onltadle only for sscape (self-reacue) from
o lreaplrable stmosphers. :

COhief Umitstions of SCRA devicas sre
thelr weight ov bulk, or both, Hmited ser-
vice life, and the 1raining required for
thels malatenance snd mis wee.

(1) Clased Clrcuit SCBA.

The closed circuit operation conserves
okygen and permits longet servics iifa

st reduced weight. The ncgative-pressure
t7Pe produces s Regstive prosmirs in the

&

Supplied-Alr Respiraton
The cesphubls sk 1upptly i nat Umited to
Ihe quantity (he individus! cas carty, snd
ths devices are lightweight and simpls.

Limitstions: Limited 10 use in atmos-
spheres from which the wasrer can o1-
cape unharmed without (he ald of the
respintor.

The waarer ls restricted in movement by
the hoss and musl tetvurn 10 8 resplrable
simosphere by retracing his route of
enity. The hose ia subiject 1o being
wevered o¢ pimched ofl.

(1) Hoae blask.
The hoas inlet os blower must be locsied
and securad ju » raspirable atmosphese.
(a} Hose mank with dlowes,
If the Slower fails, the wnil s4ill provides
prolection, alihough s negatlive prossure
exiate in (he fscapiecs duting lnkalstion.
{3} Hose mark wishout blower.
Raximum hosw leng(h may restrict sppll-
cothon of device.
-

L

Generul limitgtions: Ale-purifying respivaton 4o not prolect sgsiasi oxygen dellclent
stmospheres nor agalmat skim Irzlistions by, ot weption thsowgh the skin of, alsharne
coflaminanls,

The manimum contaminant concentiation agaimat which an als-pwriflying respleator
will protect is determined by the design efliciency and capecity of the cariridge, canister,
ot [iter and the facepicon-t0face seal on the user. For gases and vapors, (he meximum

ion (o0 which the alr pusifying element is designad is specified by the meny-
acturer or ia Ustad o0 Labels of castridges and casisters.

Nonpowered sir-putifying respieatons will not provide the manimum design protection
specified wnless 1he facepicoe or mouthpiccs/nose clamp is carefully flsind to the
wearer’s (sce 1o preven) lnwasd leskage (see 7.4). Tha time period over which protection
{a ptovided is dependent on cunister, custildge, o filter typs; concentistion of con-
taminant; humidity lavels in the ambient almosphers: and (he weares's seapiraiory sate.

The proper type of canlster, cartridgs, of fllier must be sioctied for the particulst aime-
whees and conditions. Noapowersd air-pusifyiag respitaiorn may cavm discomlon dwm
lo 8 noticeabls resietence ta inhaistion. This problam ls minimized in powered rophs-

tort. Respirator facaplooss p special probl (0 individoah sequised (0 wesr pre-
acsiption lensen (see 9. nmmunn the sdvantage of being small, Bgivt, sad
simple in operation.

Use of sls-pusifying respliatar in aimospheres immedistely dongerous lo life os heahly
is limited to apecific devices under specified conditions (e Table 5 and 9.) and 9.4).

Vapoe- and GasRomoving Respirstors
Limitationy: No proteciios I provided
agsinst particuldie contaminants. A rise In
canister or casttidge temperatute indicates
that & gas o¢ vaspor ks baing removed from
the Imapired alr.

An uncomforiably high tempersivre Indi- vice 18 & powered -type repisalor with
cales a high concenisation of gas o1 vapos

escape provisions (see Table $)
::d ronuizes an immadiata tetuen to fresh (N Fel P joce Ranplrator,

Provides proleciion sgsinst eye leritation
Use should be avoldod ia simorpheres in addition 1o sespiratory proiectise.

Particulate-Remoring Reapiratass
Limitations: Protection againsi nea-
volatile particles oaly. No protectiing
against gases and vapors.

Not (ot use in atmowpheres Immedisiely
dangetou (o life ot heslih vales the de-

\
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6.6 Locstion of Hazardows Area. The location of the
hazardous ares with respect to 3 safe ares having respir-
able air shall be considered in selecting a respirator,
since this will permit planning for the escape of workers
if an emergency occurs, for the entry of workers 10
perform maintenance duties, and for rescus operstions.

6.7 Rewpirstor Use Time Period. The period of time
that a respirstor must be wom is an important factor
that shall be taken into account in selecting 3 respirs.
tot. Considerstion shall be given to the type of respirs.
tor application, such as fot routine, nonroutine, emer.
gency. of rescue use. It would not be desinble, for
example, to select respirators that are heavy or that of-
fer high resistance to breathing for routine wearing for
many hours each day.

6.8 Worker Activity, Worker activities and worker
locations in hazardous streas shall be considered in
selecting the proper respirator (for example, whether
the worker is in the hazsrdous ares continuously or
intermittently during the work shift and whether the
work rate is light, medium, or heavy).

6.9 Respirator Characteristics, Capabilities, and
Limitations. The physical characteristica, the func-
tional capabilities, and the performance limitations of
the various types of respirators shall be considered in
selecting a respirator. (See Section 5.)

6.9.1 Respirstors for Oxygen-Deficient Atmos-
pbere. Only respirators that provide an independent,
respirable atmosphere shall be used in an oxygen.
deficient atmosphere. Respirators for use in atmos-
pheres that are oxygen deficient and immediately
dangerous to life or health (see definitdon) and respisa-
tors for use in atmospheres that are oxypen deficient
but not immedistely dangerous to life or health (see
definition) are listed in Table S.

6.9.2 Rapintors for Atmospberes Immediately
Dengerows to Life or Health, Respirstors for use in
atmospheres that contain adequate oxygen but are
immediately dangerous to life or heslth because of the
presence of toxic contaminants are listed in Table §.

6.93 Respirstors for Atmospheres Not Immediate-
ty Dangerows to Life or Health. All types of respirators
listed in Table $ may be used in contaminated atmos-
pheres that contain sdequate oxygen and are not im-
mediately dangerous to life or health.

6.10 Respirator Protection Factor (PF). Respintors
shall be selected according to the characteristics of the
hazards involved, the capabilities and limitations of the
respiraters, and the ability of each respirator wearer to ob-

tain a satisfactory £it with a respirator. Taking into account

the capabilities and limitations of respirators and the re.

sults of respirator-fitting tests, 3 tabie of respirator protec-

20

tion factors has been prepared (see Table 5).

A respinstor protection factor 8 3 measure of the
degree of protection provided by a respirstorto a
wearer, Multiplying either (1) the permissible time-
weighted sverage concentration or the permissible
ceiling concentration, whichever is applicable, for s
toxic substance, or (2) the maximum permissible
asirborne concentration for a radionuclide by a protec-
tion (sctor assigned to 3 respirstor gives the maximum
concentration of the harardous substance in which the
respirator can be wed. Limitations of filters, anridges,
and canisters also shall be considered (aee Table $5).

6.11 Respirstor-Fitting Tests, A qualitative or quan-
titative respirator-fitting test shall be used to detsrmine
the ability of each individual respintor weares to ob-

tain » satisfactory fit with a nepative-pressure respira-

tor, (The Natjonal Iastitute for Occupational Safety

and Health recommends that only 8 program of quantita-
tive-fit testing can provide adequate worker protection.)
The results of qualitative or quantitative respinstor-fitting
tests shall be used to select specific types, makes, and
models of negative-pressure respirators for use by individ-

ual respirator wearers. A respirstor-fitting test shall be car-

ried out for each wearer of a negative-pressure respirator
at least annually. Respirator-fitting tests shall not be re-
quired for positive-pressure respirator.

Qualitative Respirator-Fitring Test - A person
wearing 3 respirator is exposed to an irritant smoke, an
odorous vapor, or other suitable test agent. An air-
purifying respirator must be equipped with an air-
purifying element(s) which effectively removes the test
agent from inspired air. If the respirstor wearer is un.
able to detect penetration of the test agent into the
respirator, the respirator wearer has achieved a satis-
factory fit with the respirator. (See Appendix AS.)

Quanritative Respirator-Fitting Test — A penson
wears 3 respirator in 8 test atmosphere containing 8
test agent in the form of an aerosol, vapot, or gas, In-
strumentation, which samples the test atmosphere and
the air inside the respirstory -inlet covering of the res-
pirator, is used 10 measure quantitatively the penetra-
tion of the test agent into the respiratory-inlet cover-
ing. (See Appendix A6.)

When carrying out a qualitative or quantitative
respirator-fitting test, the respirator wearer shall carry
out a series of exercises which simulate work move.
ments. (See Appendix AS and A6).

.When carrying out respirator-fitting tests, it shall be
scceptable procedure 10 maka the following modifica-
tions to respirators provided thst such modifications
do not afTect the seal of the respinators to wearers.

(1) When carrying out 3 qualitative or quantitative
retpinstor-fitting test which uses an serosol as the test
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Respintor Protection Feclon®
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Permitted fos Permitted for Uhe In Respirsios Protectiion Fecter
Use in Oaygen- Immediately-Dangerousto-

Type of Respintior Defickent Atmosphere Life-arHlaahh Atmosphere Qualitstive Teat Quantitstive Teat
Pasticulate-filter, quaster- No No 10 As measured on sach with
mask o¢ half-meask face- manimum of 100. povies
ploce® <
Vapor- or mvlu. No Mo 10, or munimum use limiy of cartsldge or As messured on ssch peysos with
qud--‘-t or half-mask canister (or vapor or gee, whichever Is bes. mazimam of |00, or menimws wee
faceplece onli of cartridge or canlates for vapee

o pl”. whichever s loas.
Combinstion particulate- Ne Na 10, oc mantmura wee Srmit of cartridge ot As d oa ouch p with
Mites and vapor- of gae- canlsier (o1 vapor of gae, whicheves bs lem. manimwn of 100, or s ximwe we
temoving, quarter-maesk of Mwit of cartridge or canletes for veper
Ralf-mash faceplece® £ ot gad?d, whichever is tase.
Particulnte-filtes, Noll face- No No 100 As massured on such pevson with
ploc® R waximem of 100 ¥ dust, fame, o0 mist
' fites is waed, o¢ manimum of 1000 ¥
high-sfMiciency Mter i weed.
Vapot- of gas-rammeving, No No 100, or maximuns wse Bl of cariridge o1 As messured on sach person with
full foceplece canlsisr (o1 vaper or gaa, whichevet b lem, maximum of 1000, or waniavans e
Nwmlt of cartridge or cunistes (or vaper
- .u‘", whicheves ls boss,
Combinatios particulate- No No 100, o5 meximum ue mit of cartridge or As messused on aach persan with
filter ond vapor- o gos- cunlstes for vapor or gas, whichever Is less. manimum of 100 ¥ dust, fums, we
removing, full fscepiece® mist Mliter s wsed end manimum of
1000 If high-efficiency MHter in used,
or maximum us timit of castridge oy
canisite for vepes o0 , whichewe
Sans,
Powered purticulste-filter, No Mo (yes, if escope :ro'i- N/A ) NaA
sy n,lmnym cover- sions sre provided”) No (e51s are required due o positive pressuce operation of reeplrsier. The manimum
ng®* . protection factor is 100 if duat, fume, or mist THier is weed snd JOOO If Wigh-efTickncy
Diter is waed,
Powered vepor- of gue- No No (yet, If escape ’mvl- N/A . NIA ’
remoriag, say Fuup sions are provided®) HNo tests are raquised dise to positive presmire sparsiion of respireier. The madmem
Inlet mtjdbl fecton le JOOO, ¢ manimum vee Bmit of caricidge or caniutes for vaper ot
god-S, whichever bs bess.
Powered combinstion partl- Ne No {yes, If esxcape ’lovl— N/A N/A
]

culste-Milter snd vapor- o

ey ing, any respi
imbel covering®.c 4

sions are provided

No tests ars required dus 10 poslilve-pressure operation of respirator. The maximum
protection facton is 100 If dust, fume, or mist Mlies b wsed and 1000 If high < fTickenty

Miter Is wsad, 0t maximum use mil of carteldge o canistes for vapor or

e fess.

ans'-), whichever
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Self-contsimed brasthing ap- Yoo Yes NJA M/A
parsiu, pressure damend - No tests are roguired due to wmln-m operstion of seapinsier. The masbmum peo-
type open-clrcult or pasitive- tuction [sctos ks 10 000 plus.
presure-type closed circult,
quarterenask or hl-*

‘ ploce, full I» u. or
mlhmlm :h-'

Combinnilon resplratorn The 1ype and mode of operaiion heving the lowest respliaior protection factor shall be spplied le the blastion respirat
nol lated,

N/A means not applicable since & respirator-Titiing 1€t i net caryled owl.

S A respirator proteciion (actor la ¢ meeasure of (e degres of proteciion provided by o rewplirtor 1o o respbntios wearer. Muliiplying the perminible thwe-weighted svermge concentration
08 (he parmissibis crlliag concentration, whichevers is spplicable, fos 3 toxric subsiance, or the maximuem permiseible slrborne concentration Tor s radienudide, by a protection factor
amigned te & revpirator givas the muzimum concentration of the hezsrdous subsiance for which the reapintor caa be wed. Lisdiations of filters, cartridges, and canisiers wasd In ols-
purifying respirators shall be considersd in deiermining protection fact

SWhen 1he respirator s wead for protection againet sirborne particulate matier Maving a perminible time-welghted aversgs concentration lovs thas 0.03 miligram particulate watier por
cwbic metes of als or less than 2 milllon particles pes cublc foot of alr, o8 for protection against sirborne tadionuciide particulate matier, Ihe seaplrnton shall be squippad with o high-
sificlency fiiter{s).

SIT the sy contamineat covans eye keritation, the wearer of o respiraior equipped with s guancr-mask or hall-mask faceplecs or meuthpiecs and noee demp shall be permiited to e

8 protective goggle of 10 use & respiretor squipped with o full faceplece, )

411 1 powersd sir-puriflying respirator la squipped with s fsceplecs, the sscape provision means (hat the wesrer is abie 1o breathe through the Niter, eartridge, or canster and through
the pumep. If the powered aic pusifying resphstor ks equipped with s helmet, hood, o1 sull, the escape provision shall be su anxiliery seif-contained supply of respisable sk,

*The escape provisien thell be an suxilisry seif-contsined supply of raspleable sir.

Fos deNuition of “orygen deficlency - not lmmedlately dongerous to Ble or health™ see Section 1.

SFor definlilon of “oxygen deficiency - immedistely dangerous 1o Kfe oy hesith ™ see Section 2 and A 1D,

MThe pretection factor messurement saceeds the Emit of sewsdivily of (1he test apperatus. Therelore, the respiratos has been clansilled for wee In slmospheres having waknewn con-
conirstions of coniuminsnty

e service e of & vapor- 0r gas-removing cariridge or canlster depends on 1he specific vapor of gas, the conoratrstion of the vapur ot gas fn ok, lhlmm and humidity of the
sir, the 1ype and quantity of 1he sorbent in the castridge or canlster, and the sctivity of the respirator wesrer. Cartsidges snd conlaters may provide osly very short servics fves fos cos-
1ain vapors sad gases. Vapor/gas service life testing iv recommendad to enswre lhl cartridges and canivters provide adequate service lives. Reforunce should be made 10 published reperts
which give vapor/ges Nfe data fof cartridges snd canbsters,

Wapor- sad garremaving resphaton ars aot spproved fer contaminants that leck adequete wasning properties of odor, lrviation, oy taste at unnulmlnu W alr ol o1 sbove the pug-
mimible eaponire Bemils. .

NOTE: Respitstor protection factors for skt peciiylag-type reapiratons squipped with s mouthpiece/mose clemp ferm of respirstory-Jalst cavering sr¢ sot given, since Juch rooplestors
aste spproved oaly for escape purposcs.
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agent, it shall be sccepable procedure to equip an air-
purifying respirator with s highefficiency fliter.

{2) When carrying out s qualitative or quantitative
respirator-fitting test which uses 3 vapor ot gas as the
test agent, it shall be acceptable procedurs 10 squip an
ait-purifying respirator with an approprists cartridge or
canister which removes the vapor or gas from air,

{3) When carrying out a quantitative respirstor-
fitting test, it shall be acceptable procedure to attach
s sampling probe 1o the respirator which is connected
by flexible tubing to an instrument which measures
the penetration of the test agent into the respinator.

When carrying out quantitative reapirator-{itting
tests, it shall be an acceprable procedure 1o arry out
s single test for esch available make and modef of .
Tespirator in order to select a respinstor for use by »
person. However, three additional quantitatve respira.
tor-fitting 1ests involving the wearing of the selected
make and model of respirator by the penon shall be
carried out to determine a protection factor for that
particulat respirator snd person. The lowest protes-
tion factor determined by these thres tests shall be as-
signed to & particular person wearing s specific make
and model of respinator.

If 3 qualitative respirator-fitting test has been used
in respirator selection, s person shall be allowed 10 use
only the specific make(s) and model(s) of respirator(s)
for.which the person obtained s satisfactory fit, and
the respirator protection factor listed under “‘qualita-
tive test™ in Table 5 shall apply. Under no circum.
stances shall a person be allowed to use any respirator
if the results of the qualitative respinstorfitting test
indicates that the person is unable to obtain 3 satisfac.
tory fit.

If a quantitative respirator-fitting test has been used
in selecting s respirator, the test results shall be used to
assign & respirstor protection factor 1o each person for
each specific make and model of respirator tested. The
assigned respirator protection factor shall be applied
when the person wears the specific respirator ina
hazardous stmosphere, but it shall not sxceed the
respirator protection factor listed under “quantitative
tent” in Table S for the particular type of respirator.

6.12 ‘Respirstor-Fitting-Tast Racords. Records of
respirstor-fitting tests shall be kept for at least the
durstion of employment. These records shail include
the following information:

(1) Type of respirator-fitting test used

(2) Specific make and mode! of respirator tested

(3) Name of person tested

(4) Name of test operator

(5) Date of tent

(6) Results of respirator-fitting tests

24
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(a) Success or faillure of person to obtain matis-
factory fit if s qualitative respirator-fitting test was
carvied out

(b) Respirator protection factor based upon test
results if 3 quantitative respirstor-fitting test was
carried out

6.13 Raspirstor Protection Factor Assignment. When

3 group of persons wear respirston in s given work
ares, s single respirator protection factor shall be as-
signed to all respirator wearen in the group. When
negative-pressurs respirstors ars being weed, this respira-
tor protection factor shall correspond to the lowest
value established by qualitative or quantitative respira-
tor-fltting tests for any person of the group with the
specific make and model of respirstor which that per-
son will weas in the given work ares.

6.14 Face Dimensions snd Facepiece Sizem. The wide
range of facs dimensions requires more than a single
size of respinator facepiecs to provide a proper fit to
al) respirator users. Therefore, respirator facepieces of
more than one size shall be available in any respirstor-.
seiection program involving respintors equipped with
facepieces.

6.15 Employee Acorptance. Employee acceptance

of s particulsr respirstor model within s class shall be
considered in selecting a respirstor since this may
determine whether or not he wears the respirator prop-
erly. Acceptance factors to be considered include dis-
comfort, bresthing resistance, weight, and interference
with vision or the work to be performed. If the resuits
of respirator-fitting tests show that the person can ob-
tain an acceptable fit with two or more respirator
models of the selected clam of respirator, then the per.
son should be permitted to use the respirator model
which he or she prefers.

7. Use of Respinators

7.1 Standard Opersting Procedures. Written standard
opersting proceduses shall cover s compiete respiraiof
program (see 3.5.1) and shall include information

‘necassary for the proper use of respiraton, including

tralning of respirator wearers, respirator sealing tests,
issusnce of respirators, inspection of respinators prior
10 use, monitoring respirator use, monitoring respirs-
tory hazard, and planning for routine, nonroutine,
emergency, and rescue uses of respirators.

The writien standard operating procedures shall in-
clude plans necetsary to ensure the safe routine use
and nonroutine use of respirstors. Emergency and res-
cus uses of respirators shall be anticipsted, and the writ-
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ten standard operating procsdures shall include plans
necessary t0 ennirs the sfe emergency and rescue Vs
of respirators. Persons who wear respirstons routinely,
who wear respirstons nonroutinely, and who may be
required 10 wear respirators for emergency and reacue
work shall be given adequate information concerning
plans covering these respirator uses to ensure the safe

use of respirator.
7.1.1 Standard Operating Procedures for Emer-

gucy and Rescwe Use of Respirators. It is recognized
that it is not passible to foreses every emergency and
yeacue use of respirston for every kind of operation.
Newertheless, s wide variety of possible conditions
requiring the emergency or fescue we of respirators
can be envisioned and an adequate emergency and
rescue respirator-response capebility can be achieved
through a seriows ¢ffort to anticipate the worst pos-
mible consequences of particular malfunctions or mis.
haps.

The written standard opersting procedures govern-
ing the emergency and rescue uses of respinators shall
be developed in the following manner:

(1) An analysis of the emergency and rescue uses of
respirators that may occur in each operation shall be
made by careful consideration of materials, equipment,
procenses, and personnel involved. Such an analysis
ghall be reviewed by the person who is thoroughly
familiar with the particulss operation. Consideration
shall be given to past occurrences requiring emergency
or Tescue uses of respirator as well &3 conditions which
resulted in such respirator applications. The possible
consequences of equipment or power failures, uncon-
trolled chemical reactions, fire, explosion, or human
error shall be given considerstion. AD potential hazards
which may result in emergency or rescue use of respin-
tors shall be Listed.

(2) Based upon the analysis, sppropriate types of
respirators shall be selected, an adequate number shall
be provided for each area where they may be needed
for emergency or rescue use, and these respinators
shall be maintained and siored 3o that they are readlly
accessible and operational when needed.

7.2 Trxining. The supervisor, the person bauing respira.
tors, and the respirator wearers shall be given adequate
training by a qualified person{s) to ensure the proper
use of respirators. Written records shall be kept of the
sames of pensons trained and the dates when truining
occurred.

7.2.1 Training of Supervisor. A supervisor - that is,
8 pensop who has the responsibility of oversering the
work activities of one or more persons who must wear
respirators — shall be given adequate training to ensure
the proper use of respirators. Supervisor training shall

AMERICAN NATIONAL STANDARD 288.3-1980
tnclude but shall not necemzarily be limited to the fol-
lowing subjects:

(1) The basic respirstory-protection practices (see
Section 3)

(2) The nature and exient of respinztory hazards to
which persons under his supervision may be exposed
{see Section 4 and 6.4 and 7.8)

{3) The principies and criteria of selecting respirators
(see Sections § and 6)

(4) The training of respirstor wearers (see 72.3)

(5) The issuance of respirstors (see 7.2.2nd 7.5) '

{6) The inspection of respirstors (see 7.6 and 8§ 3)

(7) The wse of respirston, including monitoring of
use (see 73,74,7.7,78,79,and9.)

(8) The maintenance and ssorage of respizators (see
Section 8)

(9) The regulstions concerning respirator use

7.2.2 Training of Person lsuing Respirators. A per.
son aszigned the task of issuing respirators to persons
who must weas respiraton for protection against
harmful atmospheres shall be given adequate training
to ensure that the correct respirator is issued for each
application in accordance with written standard op-
ersting procedures. (See 7.8))

123 Treining of Respirstor Wearer. To ensure the prop-
er and safe use of a respirator, the minimum training of each
respirator wearer shall include the following elements:

(1) The reasons for the need of respiratory protece
tion (see 3.2)

(2) The nature, extent, and effects of respiratory
hazards 1o which the person may be exposed (see
Section 4 and 6.3)

(3) An explanstion of why engineering controls are
not being applied or are not adequate and of what &f-
fort is being made to reduce or eliminate the need for
respirators (see 3.2)

{4) An explanation of why a particular type of
respirator has been selected for 3 specific respintory
hazard (see Section 6)

(5) An explanation of the operation, and the capabil-
ities and limitations, of the respirator selected (se¢ Sec-
tion 5 and 6.5 and 6.6)

(6) Instruction in inspecting, donning, checking the
fit of, and wearing the respirator (see 7.2.3.1(1) and
(2)and 7.4 'and 7.6)

{7) An opportunity for each respirator wearer 10
handle the respirstor, leam how 10 don and wear it
properly, check its seals, wear it in a safe atmosphere,
and wesr it in a test atmosphere (see 72.3.1(3) and (4)
and 7.4 and 7.6)

{(8) An explanation of how maintenance and storsge
of the respirator is carried out (see Section 8)

(9) Instructions in how 10 recognize and cope with
emergency situations (see 7.1.1)

28
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{10) Instructions as needed for special respirator use
{see Section 9)

{11) Regulations concerning respirator use

7.2.3.] Wesring Iastrections aad Training. Wear-

ing instructions and training, including practice demon-
strations, thall be ;im to cach respirator wearer and
shall cover:

{1) Donning, wearing, snd removing the respirstor

(2) Adjusting the respirator so that its respiratory-
inlet covering is properly fitted on the wearer and 0
that the respirator causes 3 minimum of discomfort to
the wesres

{3) Allowing the reapirator wearer to wear the res.
pirator in a safe stmosphere for an adequate period of
time 10 ensure that the wearer is familiar with the op-
erational characteristics of the respirstor

(4) Providing the respirator wearer an opportunity
to wear the respirator in s test atmosphere to demon-
strate that the respinstor provides protection to the
wearer. A test atmoaphere is any stmosphere in which
the wearer can carry out activities simulating work
movements and respirstor leakage or respirator mal.
function can be detected by the wearsr.

7.2.3.2 Retraining Each respimtor wearer thall

be retrained at least annually.

73 Respirstor Sealing Problems. Respirators shall not
be vorn when conditions prevent a seal of the respin-
tor to the wearer.

7.3.1 A person who has hair (stubble, moustache,
sideburns, beard, low hairline, bangs) which passes be-
tween the face and the sealing surface of the facepiecs
of the respirator shall not be permitted to wear such a
respirator.

7.3.2 A person who has hair (moustache, beard)
which interferes with the function of a respirator
valve(s) shall not be permitted to wear the respirator.

733 A spectacle which has temple bars or straps
which pass between the sealing surface of s respirator
full facepiece and the wearer's face shall not be used.

73.4 A head covering which passes between the
sealing surface of a respirator facepiece and the wearer’s
face shall not be used.

7.3.5 The wearing of a spectacle, s goggle, s face
shicld, a welding helmet, or other rys and face pro-
tective device which interferes with the seal of
respirator 1o the wearet shall not be allowed.

73.6 If scans, hollow temples, exceszively protrud.
ing cheekbones, deep creases in facial skin, the sb-
sence of teeth or dentures, or unusual facial configu-
rations prevent a seal of a respirstor facepiece to s
wearer’s face, the person shall not be permitted to wear
the respintor.

73.7 If missing teeth or dentures prevent a sesl of
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8 respirator mouthpiece in a person’s mouth, the per-
son shall not be allowsd to wear & respirator equipped
with 3 mouthpiecs.

73.8 If 3 person has 3 nose of 2 shape or size which
prevents the closing of the nose by the nose damp of
3 mouthpiece/nose-clamp type of rexpirator, the per-
son shall not be permitied to wear this type of respirstor.

7.4 Respirstor Sealing Tests. To ensure proper protec-
tion, the wearer of a respirstor equipped with a face-
piece shall check the seal of the facepiece prior to each
entry into s hazardous aunosphers. This may be done
using procedures racommended by respirator manu-
facturen: or by any of the field tests described in Ap-
pendix A7.

7.5 lanance of Respirstors. The proper respirator shall
be specified for each application and shall be listed in
the written standard opersting procedures. If a respira.
tor is marked for the worker to whom it is assigned or
for other identification purposes, the markings shall
not affect the respirator performnance in any wsy.

7.6 Respirstor Inspection Prior to Uss, Each person
lssued a respirstor for routine, nonroutine, emergency,
or rescue use shall inspect the respirator prior to its use
to ensure that it is in good operating condition.

7.7 Monitoring Respirstor Use. The use of respirators
on 8 toutin « 7 nonroutine basis thall be monitored

to ensure that ths correct respirators are being used

that the respirators are being worn properly and that

the respinators being used are in good working condition.

7.8 Monitoring Respiratory Hazard During Use. The
level of the respiratory hazard in the workplace to
which a person wearing a respirator is exposed shall be
monitored periodically. The time-weighted average
concentration of the respiratory hazard shall be deter-
mined 10 ensure that the proper type of respirator is
being utilized (see Appendix AS).

7.9 Leaving 3 Hazardoos Ares A respirator wearer
shall be permitted to leave the hazardous ares for any
respirator-related cause, Ressons which may cause 8
respirator wearer 1o leave 3 hazardous area include, but
are not limited to, the following:

(1) Fallure of the respirator 1o provide adequate
protection

(2) Malfunction of the respinator

(3) Detection of leakage of air contaminant into the
respirstor

(4) Incresse in resistance of respirator 1o bresthing

(5) Severs discomfort in wesring the respirator

(6) Mnen of respirator wearer, including: sensstion
of dizxiness, nausea, weakness, breathing difficulty,
coughing, sneezing, vomiting, fever, and chills
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8. Maintenance of Respinators

8.1 Genenal. A program for the maintenance of reepina-
tors shall include the following:

(1) Cleaning and sanitizing

(2) Inspection for defects

(3) Repair

(4) Stonge
Each respinstor shall be properly maintained 10 retain
its original shape and ¢ffectiveness.

8.2 Oeaning and Sanitizing. Each respirator shall be
cleaned and sanitized to ensure that the respirator wear-
er is provided with a clean and sanitized respirator at

all times. A respirator issued for other than continuous
personal use by a particular worker, such as with
Toutine, nonroutine, emergency, or rescue use, shall be
cleaned and sanitized after each use.

33 Iaspection. Each respintor shall be inspected rou-
tinely before and after use. A reapirator shall be in.
spected by the user immediately prior to esch use to
ensure that it is in proper working condition.

After cleaning and sanitizing, each respirstor shall
be inspected to determine if it is in proper working
condition, if it needs replacement of parts or repuirs,
or if it should be discarded. Esch respirator stored
for emergency or rescue use shall be inspected at least
monthly. Respirstor inspection shall include » check
for tightness of connections; for the condition of the
respirstory-inlet covering, head hamness, valves, con-
necting tubes, harmess assemblies, fllters, canridges,
cnisters, end-ofservicedife indicator, and shelf life
date(s); and for the proper function of regulators,
alarms, and other warning systems.

Each rubber or other elastomeric part shall be in-
spected for pliability and signs of deterioration. Each
air and oxygen cylinder shall be inspected to ensurs
that it is fully charged according to the manufacturer’s
imstructions.

A record of inspection dates, findings, and remedial
actions shall be kept for each respirator maintained for
emergency of rescue use.

8.4 Part Replacement and Repair. Replacement of
pearts or repairs shall be done only by persons trained
In propes respirsior asembly and comrection of pos-
sible respinior malfunctions and defects. Replace-
ment purts shall be only those designed for the specific
respinator being repaired. Reducing or admission valves,
regulstors, and alarms thall be retumed to the manu-
facturer or to » trained technician for repais or adjust.
ment. Instrumentation for valve, regulator, and alarm
adjustments and tests must be approved by the vahwe,
regulator, or alsrm manufacturer.
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8.8 Storage. Respirstors shall be stored in » manner
that will protect them against dust, sunlight, heat, ex-
treme cold, excestive moisture, or damaging chewnicals.
Respirstors shall be storsd to prevent distortion of
rubber or other slastomeric parts. Respirstors shall not
be stored in such places ss lockers arid tool boxes
unless they are protected from contamination. distosr-
tion, and damsge. Emergency and rescue-use respiry-
tors that are placed in work areas shall be quickly ac-
cexaible at all times, and the norage cabinet or con-
tainer in which they are stored shall be clearly marked.

9. Special Problems

9.1 Visos. When 3 respirator user must waar correc-
tive lenses, 3 protective spectacie or goggle, a face
shield, 3 welding heimet, or othet eye and face protec-
tive device, the item shall be fitted to provide good
vision and shall be wom in such a manner as not 1o
interfere with the seal of the respirator to the wearer.

‘Temple bars or straps of a corrective spectacle
which pass between the sealing surface of a respirstor
full facepiece and the respirastor wearer's face may
prevent 3 good seal of the facepiece to the face and
therefore such a spectacle shall not be used when s
respirator equipped with s full facepiece must be
wOom. As 3 tEmporIry measure, 8 corrective apectacle
with thort temple bars that do not protrude between
the sealing surface of a full facepiece and the respira.
tor wearer's face may be taped to the respirator wearer’s
head. Special corrective lenses which are made to be
mounted inside a full facepiece are svailable and should
be used by a person who needs corrective lenses.

The wearing of contact lenses by persons who must
wear a respintor equipped with s full facepiece, helmet,
hood, or suit thall not be permitted.

9.2 Communications. Speech transmission while wear-
ing a respirator is often necessary to perform specific
tasks. Although a respirator facepiece distors the
human voice to some extent, the respirator's exhals-
tion valve usually provides a pathway for some speech
transmission over thort distances in relatively quiet
areas. However, talking while wesring a respirstor
equipped with 3 facepiece may adversely affect the
seal of the facepiece, especially a quarter-mask or
half-mask facepiece, to the wearer's face.

A mechanical speech-transmission device, called &
speaking diaphragm, is sn integral part of the facepiece
in some respirstors. It unually consists of s resonant
cavity and dizphragm which transmit sound. The
diaphragm abio acts as 3 barrier to the ambient atmos-
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phere and thus thould be handled carefully 10 prevent
possible puncture which would permit leakage of an
air contaminant into the respirator. Various methods
of electronically transmitting and smplifying spesch
through the respirator are avalable. Thess utilize a
microphone connected to a speaket, telephone, o¢
radio transmitter. Usually, the microphone is mounted
inside tha respiratory-inle1 covering, while the ampll-
fier, power puck, and speaker or transmitter are at.
tached to the exterior of the respirstory-inlet covering,
carried on the body, or remotely located. Respira.

tors with electronic speech-transmizsion devices having
a battery power supply shouid be used with caution in
explotive atmospheres. When an electronic speech.
transmission device is used in underground mining, it
shall be certified as complying with the Mine Safety _
and Health Administration’s requirements for permis-
sibility and intrinsic safety which are set forthins
document entitled Electric Motor-Driven Mine Equip-
ment and Accessories, Code of Federal Regulations,
Part 18, Chapter [, Subchapter D, Title 30 (formerly
Bureau of Mines Schedule 2G). Sealed power sources
shall be checked for integrity of the seals. Connecting
cables from microphones inside the respiratory-inlet
covering shall have gas-tight seals where they pass
through the covering. When the speaker diaphragm

is mart of the barrier berween the respirator wearer and
the ambient atmosphere, it shall be frequently in-
spected for leakage and should be adequately protected
from puncture of rupture. A microphone mounted on
the respirator wearer's throat or head ot a microphone/
speaker wom in the respirator wearer's ear does not re.
quire penetration of a respirator facepiece by 8 cable.

93 Use of Respirstors for Entry tato Atmospherws Im-
medistely Dangerows to Life or Health, When respins-
ton are required for entry into stmospheres immedi-
ately dangerous to tife or hesith, at least one standby
person shall be present in a safe ares. The standby per-
son shall have the proper equipment available to assist
the respirstor wearers in case of emergency. Communi.
cations (visual, voice, signalline, telephone, radio, or
other suitable means) shall be maintained between the
standby person and the respirator wearers. Respinstor
wearer: in atmospheres immediately dangerous to life
of health shal] be equipped with safety hamnesses and
safety lines to permit them to be removed from the
dangerous atmospheres to safe areas, if necesnary;
otherwise, equivalent provisions for the rescue of the
respirator wesrers from the dangerous stmospherss
shall be used.

9.4 Raspintor Use in Confined Specss. All confined
spaces shall be considered to be inunediately dangerous
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to life or health unless proven otherwise, Before a
person bs allowed 10 enter 2 confined space, tests shall
be carried out to determine the concentration of any
known or expected flammabie or toxic contaminant
present and to detarmine the concentration of oxygen.
A person thall not be allowed to enter s confined space
without wearing the proper type of respitator. Even if
the concentrations of air contaminants in a confined
space are found to be below the established limits and
sufficient oxygen is present (ses “Oxygen Deficiency”™

~in Table 1), the safest procedure is to continuously

ventilate the enclosed space and to continuously moni-
tor the concentration of air contaminants and of oxy-
gen if persons are 10 work in the confined space.

An airpurifying respirator may be wom by a per-
son in a confined space only if tests show that the
atmosphere is not legally oxygen deficient (see Table 1
for minimum legal oxygen requirement) and only if
tests show that the concentrations of air contaminants
are not immediately dangerous to life or health. While
2 person is wearing an air-purifying respirstor in a con-
fined space, the Jevel of respiratory hazards in the
atmosphere of the confined space shall be monitored.

An airdinetype or hose-mask-type suppliedair
respirstor may bs wom by 2 penon in 3 confined space
only if tests show that the atmosphere is not deficient
in oxygen 1o a degree that wouid be immediately
dangerous to life or health (see definitions in Section 2
for “oxygen deficiency — immediately dangerous to
life o1 health™ and “oxygen deficiency - not immedi-
ately dangerous to life or health™) and only if tests
show that concentrations of air contaminants are not
immediately dangerous to life or health. While ¢ person
is wearing an airdine-type or hose-mask-type supplied-
air respirator in a confined space, the level of respira-
tory hazards in the atmosphere of the confined space
shall be monitored.

When the results of monitoring the atmosphere in
a confined space, prior to entry of a person into the
space, shows that the atmosphere is immediately
dangerous to life or health [oxygen deficient or exces-
sive concentration(s) of s contaminant(s) including
concentration(s) of a substance(s) abowe the lower flam-
mabie limits] , then a person who is requised to enter
the confined space shall wesr eithes 3 positive -pressure
self-<contained breathing apparstus or a combination
positive-pressure—air-line respirator with an suxiliary
self-contained air supply. An oxygen-type open-circuit
seif-<contained bresthing apparstus shall not be worn
in a confined space where the possibility of firs or ex-
plosion hazard is increased.

When respirstorns are used in a confined space. the
provisions {or 3 standby person given in 9.3 shall be
carried out.
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9.5 Rapintor Use in Low-Tempersture Egvirvements.
A low<smperature enviroament may cause fogging of
the lens in » respiratorydalet covering and freezing of
taproper sealing, or both, of the exhalstion valwe.
Coating the inzide surface of the lens may prevent
fogging st low atmospheric temperatures approaching
0°C (32°F), but severe fogging of the lens may occur

at temperatures below —18°C (0°F). Full facepieces
are gvadlable with nose cupe that direct the warm and
moint exhaled air through the exhalstion valve without
contacting the lens, and these facepieces hould provide
satisfactory vision st temperatures a1 Jow a5 -32°C
(—25°F). At very low atmospheric temperstures, the
exhalation valve of a respirator rmay freeze open o
closed due to the presence of moisture. Dry respirable
air should be used with an air-dine respirator and with
the rype of self contained bresthing apparatus that
employs a cylinder of air when these devices are used
in a low<emperature stmosphere. The dew point of
this breathing sir should be appropriate to the tempers-
ture of the atmospheric air. High-pressure connections
on self-<contained breathing apparatus may Jeak because
of metal contraction at Jow stmospheric temperature.
These connections should not be owertightened, since
they miay bresk when the apparatus is returned to an
atmosphere at normal room temperature. Some air-
linetype supplied-air respinstors may be equipped with
a device cafled a voniex tube 10 warm the air supplied
to-the respinstordnlet covering of the respirator. Emer.
gency-use respirators that are stored in lowtemperature
environments may require specizl elastomeric com-
pooents that will retain their elasticity at low tempera-
tures (regulator disphragms, gaskets and bresthing
tubes). Facepieces stored in low-tempersture environ-
ments can become stiff and distorted to a degree that
may prevent an adequate seal of the face to the face-
piece. Special care shall be used to prevent distortion
of facepieces stored st low temperatures. Some self-
contained-bresthing spparatus models have cold-
temperature accessories that may de utilized to help
overcome these problems. The manufacturer’s instruc-
tons shall be followed when uiilizing these cold-
temperature sccessories.

9.6 Raspintor Use in High-Temperature Environ-
Beuts. A person working in an stmosphers having 8
high temperature is under stress. Wearing s respinator

n such an environment spplies additiona! stress on the
person. The additional stress due to the wearing of a
respirator in 8 high4emperature environment should

be minimized by uxing s respirmtor having s low weight
ang offering » low resistance to bresthing. The air-line.
type supplied air respirator is recommended for use in

2 high4empenture environment. Airdinetype supplied-
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alr respinstons equipped with s vortex tube to cool the
air supplied 10 the respirstory-inlet cowering will sub-
nantially reducs the temperature of the air supplied
to the respirator. Elastomeric components of rerpira-
tors stored in high-temperature cavironments may
deteriorate at an accelerated rate and the facepiece
ray become permanently distoried. Special care shall
be used to prevent facepiece distortion. Al such respirs.
tors shall be inspected snd maintained at a frequency
rate that will prevent the use of sespirutors with de-
teriorated elastomeric components.

10. Evaluation of Répintor Program
Effectiveness

10.]1 Geseval. Prriodic evaluation of the effectiveness
of the respirsior program is essential 1o ensure that
persons are being provided with adequate respiratory
protection. Improvemnent of the program and elimina-
tion of any deficiencies in the prognam cannot be
carried out unless the program is appraised for effee-
tiveness st periodic intervals. The effectiveness of the
respirstor program shall be evaluated at least annually
and corrective action shall be taken to correct defects
found in the program.

10.2 Wesres Acceptance, Wearer accepuance of respira-
tors is an important matter to consider in evaluating
the efTectiveness of the respirator program. Respirator
wearers shall be consulted periodically about their
acceptance of wearing respirators. Numerous factors
affect the acceptance of respirators. These facton in-
clude: comfort, resistance to breathing, fatigue, inter-
ference with vixion, interference with communications,
restriction of movement, interference with job per-
formance, and confidence in the effectiveness of the
respirstor to provide adequate protection.

103 Inspection of Respirstor Program Openation.
Frequent inspection of the operstion of the respirator
program thall be conducted to ensure that proper types
of respirator are selected, that respirator wearers are
trained properly, that the correct respirators are is-
sued and used, that respirators are worn properly, that
respirators being used are in good operating condition,
that respiraton are inspected and majntained properly,
that sespirator storage i satisfactory, that respiratory
hazards are monitored, and that medical and, when
necessary, bioassay surveillance of respirator wearers

is carried out.

104 Appraisal of Protection Afforded. Medical and,
when necesuary, bioassay surveillance of respirator
wearers shall be conducted periodically to determine
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if respirtor wearers arw being provided with adequats
respintory protection. These data, when considered
with the results of monitoring respinstory hazards, can
serve a1 an indication of the degree of protection pro-
vided by the respirators and the effectiveness of the
respirator program.

10.5 Ewvalustion. The results of investigating wearet
scceptance of respirators, inspecting respirator pro-
gram operation, and appraising protection provided

by respirators thall be utilized 10 evaluate the effective-
ness of the respirator program. Evidence of excessive
exposure of respirator wearers to respiratory hazards
shall be followed up by investigation to determine why
inadequate respiratory protection was provided. Ae-
tion shall be taken to correct any defects found in the -
respirator program. The findings of the respirstor-pro.
gram evajuation shall be documented, and this documen.
tation shall list plans to correct faults in the program
and target dates for the implementation of the plans,

11. References to Other Standards,
Regulations, and Manusks

11.1 American National Standards Iratitute. When any
of the following American National Standards is super.
seded by s revision approved by the American National
Standards Institute, Inc, the revision shall apply.

(1) American National Standard Identificstion of
Air-Purifying Respinstor Canisters and Cantridges,
ANS1K13.1-1973

{2) American National Standard Method of Marking

Poruable Compressed Gas Containers to identify the
Material Contained, ANSI/CCA C4-1954 (R1971)

(3) American National Standard Commodity Speci-
fication for Ajr, ANSI/CCGA G-7.1-1973

(4) American National Standard Practice for Occu-
pational and Educational Eye and Face Protection,
ANS] 237.1-1979

11.2 American Industrial Hygiene Association and
American Conference of Governmental Industrial

Hyglenists
Respinatory Protective Devices Manual, 1963,
11.3 Compremed Gas Amociation

(1) Compressed Air for Human Respintion, Pamph-
Jet G-7,1976.

(2) Commodity Specification for Alr, G-7.1, 1973,

11.4 National Fire Protection Amociation

(1) Respiratory Protective Equfpmmr for Fire
Fighters, NFPA 19B,1971.
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(2) Bresthing Apparan for the Fire Service, A
Fire Officer’s Guide, FSP-29B, 1975,

11.5 Univenity of California, Los Alames Scientific
Laboratory y

(1) Energy Research and Development Administra-
tion, Division of Safety, Standards and Compliance,
Respirstor Manual, LA-6370-M, August 1976.

(2) A Guide 10 industrisl Respiratory Protection,
LA6671-M, March 1977,

11.6 U.S. Department of the Interior, Buresu of
Mines :

(1) Schedule 13E, Self-Contained Breathing Appara-
tus, Code of Federol Regulgrions, Part 11, Chapter |,
Subchapter B, Title 30.

(2) Schedule 14F, Gas Masks, Code of Federal Reg-
ulanions, Part 13, Chapter 1, Subchapter B, Title 30.

(3) Schedule 19B, Supplied-Air Respinator, Code of
Federnl Regulations, Part 14, Chapter 1, Subchapter B,
Title 30.

(4) Schedule 21 B, Filter-Type Dust, Fume and Mist
Respirators, Code of Federnl Regulations, Part 14,
Chapter 1, Subchaptet B, Title 30.

(5) Schedule 23B, Non-emergency Gas Respirators
{Chemical Cartridge Respinators), Code of Federal
Regulgrions, Part 14a, Chapter 1, Subchapter B, Title 30.

{6) Respiratory Protective Devices; Tests for Per-
missibility; Fees, Code of Federsl Regularions, Part 11,
Chapter 1, Subchapter B, Title 30.

(7) Information Circular 8559, Respirators Approved
by the Bureau of Mines as of May 24, 1972,

11.7 U.S. Departroent of Health, Edocation, and Wel-
fare, National Institute for Occupational Safety and
Health

NIOSH Certified Personal Protective Equipment (Feb-
rusry 1974 and supplements published periodically).

-

11.8 U.S. Departmnent of Labor, Mine Safety and
Health Administration

Electric Motor-Driven Mine Equipment and Acces-
sories, Code of Federal Regulanions, Part 18, Chapter
1. Subchapter D, Title 30 (formerly Buresu of Mines
Scheduie 2G).

11.9 U.S. Department of Labor, Occupstional Safety

1nd Health Administration

General Industry Safety and Health Standards, Pant

1910, Title 29, Code of Federnl R egulgtions, Subpart \
Z ~ Toxic and Hazardous Substances.
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11.10 US. Depercment of Transportation, Interstate
Commerce Commiasion

Code of Federsl Regulsrions, TiUe 49, Part 173, Gen-
era) Requiremenus for Shipments and Packagings, and
Pant 178, Shipping Container Specifications.

- 11.11 US. Nuclear Requistory Commimsion, Office
of Standards Development

Manual of Respiratory Protection Against Airborne
Radicactive Materials, NUREG0041 , October 1976.
11.12 General Servicm Administration

(1) Federal Specification BB-A<1034a (June 21,
1968). Air, Comprezmsed for Breathing Purposes.

(2) Interim Federal Spedification GG-B-675d (Sep-

tember 23, 1976), Breathing Apparatus, SelfContained.
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11.13 U.S. Department of Deferus

(1) Military Specification MIL-E83252 (Febry.
sry 20, 1970), Emergency Oxygen Supply, Chiorate
Candle, Aircraft CRU-24,P. .

(2) Military Specification MIL-O-1563¢ (Septem-
ber 25, 1964), Oxides, Oxygen Producing.

11.14 Reference Books

(1) Parry 5 Indusirial Hygiene and Toxicology,
Volume I, Third Revised Edition. G. D. Clayron and
F. E. Clayton (Editors), John Wiley and Sons, Incorpo-
mated, 1978, i

(2) Physiology of Respiration. 1. H. Comroe, Year-
book Medical Publishers Incorporated, 196S.

k]|
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Appendix

Al. Approval Agencies

Al.l Buresy of Mines (BM). The Buresu of Mines
(BM), US. Department of Interior, tested and approved
respirators from 1919 until 1972. Approvals were is-
sued under the provisions of varfous schedules yntil -
May 25, 1972, the effective date of Title 30, Code of
Federal Reqularions (CFR), Part 11, “Respiratory Pro-
tective Devices; Tests for Permissibility ; Fees.” Title
30, CFR, Part 1] supenseded and revoked the previous
tespirstor approval schedules.

Al.2 National lnstitute for Occupational Sefety and
Health (NIOSH). Title 30, CFR, Part 11 gawe jurisdic-
tion for joint approval of respirators to the National
Institute for Occupstional Safety and Health (NIOSH),
U.S. Depsrtment of Health, Education, and Welfare,
and to the Buresu of Mines (BM), U.S. Deparniment of
the Interior.

Al3 Mining Enforcement and Safety Administration
(MESA). In 1974, 3 reorganization of the US. Depart.
ment of the Interior resulted in the formation of the
Mining Enforcement and Safety Administration
(MESA), which assumed the health and safety activities
of the Buresu of Mines (BM), including the respirator
testing and approving functions. Subsequent respirator
approvals were issued jointly by the National Institute
for OQccupational Safety and Health (NIOSH) and

the Mining Enforcement and Safety Administration
{MESA).

Al 4 Mine Safety and Health Administration (MSHA).
The Federal Mine Safety and Health Amendments Act
of 1977 transferred in March 1978 the authority for
enforcement of mining safety and health from the US.
Depaniment of Interior to the US. Department of
Labdor. The act created in the U.S. Department of
Labor the Mine Safety and Health Administration
(MSHA) which replaced the Mining Enforcement and
Safety Administration {MESA) of the U.S. Depant.
ment of Interior. The Mine Safety and Health Ad.
ministration (MSHA) has assumed the respirator test-
ing and approving functions of the Mining Enforce.
ment and Safety Administration (MESA). Respirator
approvals are now issued jointly by the National In-
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(This Appendix s sot purt of Americss Nstional Standard Practioss lor Raspintory Protection, ANS) 238.3-
1980, tant i1 laciuded for Information purpoess oaly.)

stituts for Ocsupetional Safety and Health (NIOSH)
and the Mine Safety and Health Administnation

(MSHA).

A2. Status of Approved Respirators

The status of tespirators approved under the provision
of BM Schedules is differsnt from the status of respirs.
ton approved under provisions of Title 30, CFR, Pant
11. Amendments to Title 30, CFR, Part 11 publithed
in the Federal Register on November 22, 1974 provide
that:

(1) Afrer June 30, 1978, sespirstors are approved
for purchase and use if they have been approved joint-
ly by MSHA (formetly BM and MESA) and NIOSH
under provisions of Title 30, CFR, Part 11. However,
gas masks which have been approved by the BM under
provisions of BM Schedule 14F continue to be ap-
ptoved for purchase and use until further notice.

{2) Respiraton, other than gas masks, which have
been approved by the BM under provisions of certain
BM Schedules, if purchased on ot beforc June 30,
1975, and which are maintiried in approved condition,
shall be approved for use until the {ollowing dates;
March 31, 1979 for selfcontained breathing apparatus
approved under provisions of BM schedules 13-13E;
March 31, 1980 for supplied air respirators approved
undet provisions of BM schedule 19B; March 31, 1976,
for panticulate-removing respirators approved under
provisions of BM schedule 21B; March 31, 1976, for
chemical-cartridge-type vapor- and gas-removing respira-
ton approved under provisions of BM schedule 23B.

A3. Lists of Approved Respirstors

Respirators approved by the BM under provisions of
BM schedules were listed periodically through the yean
in BM information circulars. The iast BM information
circular listing approved respirators is IC8559,
*“Respirators Approved by the Buresu of Mines as of
May 24, 1972.” Respirators approved jointly by
NIOSH and MSHA under provisions of Title 30, CFR,
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Part 11 are listed in “NIOSH Cortified Personal Protece
tive Equipment.” Suppiements are issued periodically.
Copies are available from:

Publications Dimemination, DTS

National Institute for Occupational Safety and Health

US. Department of Health, Education, and Welfare
4676 Columbis Parkway
Cincinnati, Ohio 45226

A4, Physological and Psychological Limitations

for Respirstor Wearers
It is recommended that a physician determine if a per-
son should or should not wear s respirator If the person
has any of the following:

(1) Emphyserma

(2) Chronic obstructive pulmonary disease

(3) Bronchial asthms

(4) X-ray evidence of pneumoconiosis

(5) Evidence of reduced pulmonary function

(6) Coronary artery disease or cerebral blood vessel
disease

(7) Severe ot progressive hypertension

(8) Epilepty, grand mal or petit mal

(9) Anemia, pernicious

(10) Diabetes, insipidus or mellitus

(11) Punctured eardrum

(12) Pneumomnediastinum gap

(13) Communication of sinus through upper jaw to
oral cavity

(14) Breathing difficulty when wearing 3 respintor

(15) Claustrophobia or anxiety when wearing » res-
pirator

AS. Suggested Procedures for Carrying Out
Quabitative Respirator-Fitting Tests

AS.]1 lrritant Smoke Test. The irritant smoke test can
be waed for both air-purifying respirators and atmos-
pheresupplying respirators. When an airpurifying
respirator is tested, it should be equipped with 3 high-
efTiciency filter. The irritant smoke is produced by air
flowing through s commercially svailsble smoke tube
normally used 10 check the performance of ventilation
systems. Ventilation should be provided when carrying
Out 3 test 10 prevent contaminating the room whers
the test is carried out with smoke. The respirastor
wearer should keep his eyes closed during the test,
even if the respirator offers eye protsction. If the

-

respirator wearer detects the psnetration of the smoke
into the respirator during the test, the wearer should
be permitted to readjust the seal of the respirator. The
test operator operates the snoke tube to direct
smoke over the respirator, keeping the snoke tube
about two feet from the respirator, and watches the
reactions of the respirator wearer. If the respirator
wearer does not detect penetration of smoke into the

- respirator, the test openator moves the smoke tube

closer to the respirator snd observes the reactions of
the respirator wearer. When the smoke tube has been
moved to within tix inches of the respirator and the
respirator wearer suill has not detected penetration of
smoke into the respirator, the smoke may be directed
at potential poinis of leakage in the seal of the respira-
tor to the wearer, if the respirator wearer still does not
detect penetration of the smoke into the respirator,
the wearer should carry out a series of exercises such
as deep breathing, turning head from side to side, nod-
ding head up and down, and talking while smoke is
directed at the respirator. If the respirator wearer is
unable to detect the penetration of smoke into the
respirator, the wearer has achieved a satisfactory fit
with the respirator,

AS.2 Odorous Vapor Test. The odorous vapor test

can be used for both air-purifying respirators and
atmospheresupplying respirators. When an air-purify-
ing respirator is tested, it should be equipped with a
carntridge or canister which removes the test vapor

from the air. An odorous material commonly used in
the test is isoamy! acetate. If isoamy] acetate is em-
ployed as the test agent, an sir-purifying respirator
should be equipped with an organic vapor cartridge

or canister, The simpiest means of carrying out the

test is to saturzte a piece of fabric or sponge with
liquid isoamyi acetate or to fll a stencil brush with
liquid isoamy! scetate and then mowve the fabric,
sponge, or stencil brush around the respirator wom by
a person. The fabric, sponge. or stencil brush should be
passed close to the potential points of lcakage in the
seal of the respirator while the wearer carries out exer-
cises such as normal bresthing, deep breathing, turning
head from side to side, nodding head up and down, and
talking. If the respirstor wearer detects the odor of iso-
amyl acetate vapor during the test, the wearer should
be permitted to readjust the seal of the respinator. If
the respirator wearer is unable to detect the odor of
isoamyl acetate vapor, the wearer has achieved a satis-
factory fit with the respintor,

An improved qualitative respirator-fitting test using
iscamy! acetate vapor as the test agent may be carried
out using a hood, chamber, or room containing »
known concentration of isoamy! acetate in the air. The
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concentration of isoamyl acetsts vapor in air common-
1y used is 100 parts per million by voluma. The respira-
tor wearsr enters the snclosure containing the test
stmosphere and carries out 3 series of exercises such as
normal breathing, decp breathing, turning head from
side to side, nodding head up and down, and talking.
If the respimtor wearer detects the odor of isoamyl
acetate vapor during the test, the wearer should be pet-
mitred to resdjust the seal of the respirstor. If the
respirstor wearer is unsbile to detect the odor of iso-
amyl acetate vapor, the wearer has achieved a satis-
faciory fit with the respirator.

The use of isoamyl acetate vapor a1 a test agent
has the foBowing two major drawbacks: the odor
threshold varies widely among persons, although most  _
persons can detect by odor a concentration of iscamyl
acetate vapor in air as low as 0.1 parts per million by
volume: and olfactory fatigue may cause a person to
fail to detect the odor of a low concentration of iso-
amnyl acetate vapor in air. Before performing this test,
all persons should be tested to determine their ability
to sense the odor of isoamyl acetate vapor in air. Since
the odorous vapor test is subjective, the validity of the
test resul: depends on honest indication by the respirstor
wearer as 1o whether or not an odor was detected during

the test.

AS.3 Other Qualitative Respirstor-Fitting Tests. A
streamn of coal dust or talcum powder may be directed
at the interface of a respirator facepiece with the wearer's
face while the wearer carries out 2 series of exercises
such as normal bresthing, deep breathing, turning head
from side to side, nodding head up and down, and talk-
ing. After semoving the respirator facepiece from the
wearer’s face, any observation of coal dust or talcum
powder on areas of the wearer's face which had been
covered by the facepiece will indicate thst the wearer
did not obtain a mtisfactory flt with the facepiece. A
spray of fluorescein liquid particles may be directed ot
the interface of a respirator facepiece with the wearer's
fsce while the wearer carries out a series of exercises
such as normal breathing, deep breathing, turning head
from side to tide, nodding head up and down, and talk-
ing. After removing the respirator facepiece from the
wearer's face, and with the wearer's eyes dosed, uitra-
violet light is directed at the wearer's face; any ob-
servation of fluorescein on areas of the wearer's face
which had been covered by the facepiece will indicate
that the wearsr did not obtain a satisfactory fit with
the facepiece. Negative-pressure and positive pressure
respirator sealing tests are not considered to be qualita.
tive type respirator-fltting tesis, and these sealing tests
should not be used for selecting specific makes and
models of respirators for use by respirator wearers,

4

A6. Suggested Procedures for Carrying Out
Quantitative Respirator-Fitting Tests

All quantitative respirator-fitting tests tnvolve exposing
the respirator wearer 10 3 test atmosphére containing
an easily detectable, relatively nontoxic aerosot, vapor,
or gas as the test agent and then measuring the penetra.
tion of the test agent into the respirator. While wearing
the respirator in the test atmosphere, the respirator
wearer carries out 3 series of exercises simulating work
movements. The respirator is equipped with a sampling
probe which is connected by means of flexibie tubing
to an instrument which measures the penetration of
the test agent Into the zespirator. Quantitative respira.
tor-fitting tests can be used for both air-purifying res-
pirators and atmospheresupplying respirstors. When
carrying out a quantitative respirator-fitting test

which uses an aerosol as the test agent, it Is an accept-
able procedure to equip an air-purifying respirstor with
s high-efficiency filter. When carrying out 3 quantita-
tive respirator-fitting test which uses 2 vapor or gas as
the test agent, it is an acceptable procedure to equip

an air-purifying respirator with an appropriste cartridge
or canister which removes the vapor or gas from the air.

A6.]1 Exercises Carried Out by Respirstor Wearers.
A respirator wearer should carry out a series of exer-
cises which stimulate work movements. The kinds of
exesrcises carried out depend on the type of respira-
tors. Each exercise should be carried out for at Jeast
two minutes.

The series of exercises for testing a respirator equip-
ped with 3 facepiece should include but not be limited
to the following:

(1) Normal bresthing

(2) Deep breathing

(3) Turning head from side to side

(4) Nodding head up and down

(5) Talking

(6) Normal breathing

The series of exercises for testing a respirator equip-
ped with a helmet, hood, or suit should include but not
be limited to the following:

(1) Standing still, arms hanging downward along
sides of body, normal breathing

(2) Bending forward and touching toes

(3) Raising arms above head and looking upward

(4) Bending knees and aquatting

(5) Standing while hoiding a tubular rod about
76 centimeters in length with hands spproximately 30
centimneters apast, twisting torso from side 1o side in an
180° atc, and slowly raising the arms from s downward
direction to an upward direction having an angle of 45°
with the horizontal plane

RSV 0021461



AFPENDIX

Table Al -
Tust Agents Suitable for
Carrying Owt Quantitative Rasplrator-Ficting Tests .
Concramtios of Test Particle Sias If Test
Tent Agent Agant i Test Atmosphere Ageot b = Awrcecl
Polydisperse 10-20 milligrams Mass median serodynamic
sadium chiorids purticchate matter par digmerer of 0.5 10 0.7
erORO| cubic swrer of ais miccometer with standard
deviation of 2.0 10 34
Polydhpere 20-30 milligrams Mass median serodynamic
DOP (diocryl pardculste matter per diamersr of 0.8 10 0.7
phihalate) cubic meter of aly micromesey with nandard .
ssToenl dovistioa of 2010 24
Dichlorodi 350-1000 parts pur Not applicable
flvoromethane milllon by volume
(Freon 12) ;s
(6) Running in place by » person in 3 test should be calculated by using
(7) Suanding still, arms hanging downward along the following equation:
sides of body, normal breathing 100
Protection factor = SN
A6.2 Test Amaspheres. Test atmospheres containing
the test agenus specified in Table A1 are suitable for where
carTying out quantitative respirstor-fitting tests. S = The sum of average peak penetrations for al}
exercises (in percent)

A63 Test Chambers. 1t is recommended that test
chambers used to carry out quantitative respirator-
fitting tests have the following charscteristics:

(1) The dexign of the chamber and equipment used
to generate the test atmosphere should ensure that the
concentration of the test agent in the test atmosphere
inzside the chamber does not vary more than 5% dur.
ing a test.

(2) The design of the chamber end equipment used
10 disperse the test atmosphere in the chamber thould
ensure that the test agent is uniformly distributed in the
test atmosphere throughout the chamber.

(3) The size of the chamber must permit s respira-
tor wearer to carry out all of the designated exercises.

(4) The chamber should contain provisions to permit
the test operator to visually observe the respirator
wearer inside the chamber.

A6.4 Protection Factor Determination. The instru.
ment which measures the penctration of the test agent
into the respirator worn by & person in the test atmos-
phere should be connected to s fastresponse recorder
which records the penetration values. The average of
the peaks of the penetration of the test agent into the
respirator for esch type of exercise aarried out by the
respirator wearer should be determined. The protection
factor for a given make and model of respirator wom

N = The number of exsrcises

A7. Recommended Procedures for Field Test.
ing the Seal of the Respirator to the Wearer

The seal of & respirator to 8 wearer can be tested in the
field by procedures recommended by respirator manu-
facturens or by any of the following tests:

A7.]1 Imritant or Odorous Test Agent. The person weat-
ing & respirator is exposed to an irritant smoke, odorous
isoamyl acetate vapor, or other suitable test agent

easily detecrable by imritation, odor, or taste (an air-
purifying respirator must be equipped with the ap-
propriste air-purifying element). If the respirator wearer
is unable 10 detect the penetration of the test agent

into the respirator, it can be reasonably assured that

the seal of the respirator to the wearer s satisfactory.

A72 Negtive-Pressure Sealing Test. A negativewir-
premure respirator sealing test can be used on air-
putifying respirators equippsd with tight{itting respira-
tory<nlet coverings and on atmosphere supplying res-
pirators equipped with tight-fitting respiratory-iniet
coverings and breathing tubes which can be squeezed

as
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or blocked at the lnlet to prevent the passage of sair,

- This test may be difficult or imposzible to carry out
on valveless respirators. The inlet opening of the
respintot's canister(s), cantridge(s), or filter(s) is closed
off by covering with the peim of the hand(s), by re.
placing the inlet seal on 2 canister(s), or by squeezing
a breathing tube or blocking its inlet 3o that it will
not allow the passage of air. Then the wearer inhales
gently and holds his bresth for at least 10 seconds.

If a facepiece collapses slightly and no inward leakage
of air into the facepiece is detected, it can be reason-
ably assured that the fit of the respirator to the wearer
is satisfactory. For a respiraior equipped with 3 mouth-
piece and nose clamp, if leakage of air into the nose

or the mouth cannot be detected, then it can be res. -
sonably assuted that the fit of the respirator to the
wearer is zatisfactory.

A73 Positive-Pressure Sealing Test. A positive-ait-
pressure test can be used on respirators equipped

with tight-fitting respiratory-<inist coverings which
contain both inhalation and exhalation valves. This
test may be difTicult or impossible to carry out on
valveless respirators. The exhalation valve or breathing
tube, or both, is closed off and then the wearer ex-
hales gently. The fit of a respirator equipped with s
facepiece is considered to be satisfactory if a slight
positive pressure can be built up inside the facepiece
without the detection of any outward leakage of ait
between the sealing surface of the facepiece and the
respirstor wearer's face. The fit of a respirator equip-
ped with & mouthpiece and nose clamp is considered
satisfactory if the respiraior wearer senses a buildup of
positive pressure and is unable to detect any outward
leakage of air through the nose and in the ares between
the mouth and the mouthpiece. For soms respinators,
this test method requires that the respirator wearer
first remove an exhalstion cover from the respirstor
and then replace it after completion of the test. These
tasks often are difficult to carry out without disturbing
the fit of the respirator to the weares,

A7.4 Waming Concerning Negative-Pressure snd Pod-
tive-Pressure Sealing Tests. Care must be taken in carry-
ing out » negative-pressure or positive pressure sealing
test; otherwise, the results of the sealing test may be
unrelisbie. Thorough training in carrying out these
tests should be given to respirator wearers.

A8. Monitoring of Respiratory Hazards

The intensity of potential exposures and actual ex-
posure of respirator wearen to respirstory hazards is
determined by using instruments to measure the con.

36

centrations of air contaminanty or oxygen in the
bresthing xone of the respinior wearers. Adequate air
sampling and analysis or appropriate calculations
should be carried out to determine both the time-
weighted average concentration and the peak concen-
tration of the respirstory hazard to which a respirator
wearer may be potentially exposed of is actually ex-
posed. Concentrations of a substance causing s respira-
tory hazard should be determined during the work shift
in order 10 accurately define both the lime-weighted
average concentration and the peak concentration of
the substance. The concentrations of a substance in
air may be sffected by changes in process operstion,
changes in rate and direction of sir movement, changes
in temperature from day to night operation, and
changes in seasons; these fsctors should be taken into
account in carrying out a program of monitoring res-
piratory hazards.

It is essential that the volume of air sampled during
s sampling test contain a sufficient quantity of the
hazardous substance for accurste determination of the
concentration of the substance in the workplace atmos-
phere. The volume of sair to be sampled or the dura-
tion of the air4ampling period depends upon the fol-
lowing factors: :

(1) Estimated concentration of the substance in air

(2) Sensitivity of the sampling instrument and
sampling procedures

(3) Established permitted time-weighted average
concentration and established permitted peak con-
centration for the substance in air

Although it is recognized that the concentration
of a3 hazardous substance which occurs during an
emergency cannot always be measured or calculated,
every reasonable effort should be made to estimate
what this concentration would be.

Consideration thould be given to the use of a con-
tinuously operating air monitor and alarm 1o alert
respirator wearers when a high concentration of »
hazardous substance suddenly occurs,

A9. Recommended Procedures for Clesning
and Senitizing Respirstors

Recommended procedures for clezning and sanitizing
respirators are as follows:

{1) Remowe, when necestary, the following com-
ponents of respirstory-nlet covering assemblies befors
cleaning and sanitizing:

(a) Filters, caniridges, canbsters
(b) Speaking diaphragma
{c) Demand and pressure-demand valve assemblies
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{d) Any components recommendsd by the respi-
retor manufecturers

(2) Wash resptratorydnlet covering amemblies in
warm (49°C or 120°F maxtmum tempersture) cleaner-
mnitizes solution. A stiff bristle (not wire) brush may
be uned to facilitats removal of dirt or other foreign
material. )

(3) Rinse respirstory<nlet covering assemblies in
claan, warm (49°C or 120"F maximum temperature)
water.

(4) Drain all water and air-dry the respirstory 4nlet
cowering assernblies.

(5) Clean and sanitize all parts removed from respira-
tory-inlet covering a3 recormmended by the manufsc-
turers.

(6) Hand wipe respirstory<{nlet covering amsembliss,
all parny, and afl gasket and valwve sealing surfaces with
damp, lint-free coth as needed to remove water resi.
dues and all foreign materials.

{7) Inspect paris and replace any which are defec-
tve.
(8) Reassemble parts on respiratory-inlet covering
amsemblies.

(9) Attach new filters, cartridges, and canisters to
respirstory-inlet coverings.

(10) Visually inspect and, where pomsible, test parts
and respirstor axsembbies for proper function.

(11) Place assembled respiraton in appropriate con-
tainers for storage.

Machines msy be used to expedite the cleaning,
sanitizing, rinsing, and drying of large numbers of
respirators. Extreme care must be taken to ensure
against tumbling, agitation, or exposure 1o tempera-
tures above those recommended by the manufacturer
(normally 49°C or ) 20°F maximum), as these condi.
tions are likely to result in damage to the respirstors.
Mirasonic clesnen, clothes-washing machines, dish-
washers, and clothes dryers have been specially adspted
and succeasfully used for cleaning and drying respira.
tors,

Clesnersanitizers that effectively clesn the respirstor
and contain a bactericidal agent are commercially
available. The bactericidal agent frequently used is a
qQuaternary ammonium compound.

Strong cleaning and sanitizing agents and many
solvents can darmage rubber or elastomeric respirator
parts. These materials must be used with eaution.

Ahernatively , respirators may be washed in a deter-
geat solution and then manitized by immersion in 2
mnitizing solution. Some sanitizing solutions which
have proven effective are: (1) 3 hypochlorite solution
(50 perta per million chlorine), 2-minvte immernsion;
(2) an aqueous jodine solution (30 parts per million
of iodine), 2-minuie immersion; or (3) a quaternary
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ammonium solution (200 parts per million of qua-
ternary amumonium compounds in water with jem
than 500 parts per millica total hardnen), 2.minute
tmmersion.

Different concentrations of quaternary ammonium
salts are required to achiewe 3 sanitizing swolution with
waters of varying hardness. Inflammation of the skin
of the respirator user (dermatitis) may occur if the
qQuaternary amyoonium compounds are not complete-
ly rinsed from the respirator. The Rypochlorite and
iodine solutions are unstable and break down as time
progresses; they may cause deterioration of rubber ot
other slastomeric parts and may be corrosive to metal-
lic parts. Lmmermsion times should not be extended be-
yond the mentioned time periods, and the sanitizers
must be thoroughly rimed from the respirator parts.

Respirstors may become contaminsted with toxic
materials. If the contamination is light, normal cleaning
procedures should provide satisfactory decontamina-
tion; otherwise separate decontamination steps may
be required before cleaning.

Al0. Oxygen Deficiency ~ Immedistely
Dangerous to Life or Health

An atmosphere which causes an oxygen partial pres.
sure of 100 millimeters of mercury column or lets in
the freahly inspired air in the upper portion of the
lungs which s saturated with water vapor is classified
as “oxygen deficiency — immediately dangerous to life
or health.” The rationale for this classification is that
an oxygen panial pressure of 100 millimeters of mer-
cury column in the freshly inspired air in the upper
portion of the lungs, which is saturated with water
vapor, corresponds 10 an oxygen partial pressure of

60 millimeters of mercury column in the alveoli of the
lungs with 3 carbon dioxide partial pressure of 40 milli.
meters of mercury column is present in the alveoli of
the lungs, and at these alveolar conditions the hemo-
globin of the alveolar blood is 90% saturated with
oxygen. When the oxygen conteni of the hemoglobin
of the alveolar blood drops below 90% saturation, oxy-
gen-deficiency symptoms become noticeable. Further
details concerning oxygen deficiency will be found on
pages 16 10 18 of “*A Guide to Industrial Respiratory
Protection,” LA-6677-M, published by the Los Alamos
Scientific Laboratory; on pages 140.]148 of Volume |
of “Patty’s Industrial Hygiene and Toxicology,” pub-
lished by John Wiley and Sons, Incorporated, 1978;
and in “Physiology of Respirstion,” published by
Yearbook Medical Publizhers Incorporated, 1965.

N
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The oxygen partial pressure in the freshly inspired
air in the upper portion of the lungs which & satursted
with water vapor is calculated uzsing the following
equation:

Parntial pressure of oxygen in freshly inspired air in
upper portion of lungs in units of millimetersof @
mercury column

Atmospheric Decimal fraction
air pressure 470 by volume of

in units of millimeters oxygen in
millimetersof — of mercury § X stmospheric aif
mercury column in workplace
column

NOTE: 47.0 millimetens of merciry columys is the partial -

premsure of water vIpos in the air in the upper portion of the
lungs which is nrursted with water vapor. The concentration
of oxygen in normal stnospheric alr s 20.95% by volums.

Examplies of calculstions:

(1) Determine the partisl pressure of oxygen in the
upper portion of the fungs of 3 person in s workplace
at ses level when the stmospheric air in the workplace
has 2 normal oxygen concentration.

The atmospheric air pressure at sea level is 760.0
millimeters of mercury column.

The concentration of oxygen in normal atmospheric
air is 20.95% by volume,

Partia] pressure of oxygen in freshly inspired air in
upper portion of lungs

149.37 millimeters of

(760.0 —47.0) X 0.2095 = mercury column

(2) Determine the partial pressurs of oxygen in the
uppes portion of the lungs of a person in 8 workplace
at an altitude of S000 feet above sea level when the
atmospheric air has 3 normal oxygen concentration.

The atmospheric air pressuze at an altitude of 5000

33

feet above sen level is 632.7 millimeters of mercury
column,

The concentration of oxygen in normal stmos-
pheric air is 20.95% by volume.

Partial pressure of oxygen in freshly inspired air in
upper portion of lungs

122.7 millimeters of

(632.7 - 47.0)X 0.2095 =\ cury column

(3) Determine the partial pressure of oxygen in
the upper portion of the lungs of a person in a work.
place st an altitude of 10 000 feet above sea level when
the atmospheric air has s normal oxygen concentration.

The strospheric alr pressure at an altitude of 10 000
feet above 33 level is 522.7 millimeters of mercury
column.

The concentration of oxygen in normal atmospheric
zir ts 20.95% by volume.

Partial pressure of oxygen in freshly inspired air in
upper pontion of lungs

99.66 millimeters of

(5227 - 470) X 02095 »
mercury column

(4) Determine the partial pressure of oxygen in
the upper portion of the lungs of s person in s work-
place at ses level when the concentration of oxygen in
the atmospheric air in the workplace is 14.0% by vol.
ume.

The stmospheric air pressure at ses level is 760.0
millimeters of mercury column.

The concentration of oxygen in the atmospheric air
in the workplace is 14.0% by volume.

Partial pressure of oxygen in freshly inspired sirin o
upper portion of lungs

99.82 millimeters of

(760.0 - 47.0) X 0.14» mercury column
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American National Standards |

The standerd in this bookiet is one of more then 10,000 standards spproved
10 dets by the Amarican Nationat Standerds Institute.

The Standards Instituts provides the machinery for crasting voluntary san-
derds It serves to sliminsts duplication of standards activities snd to weid
conflicting standards into single, nationally accepted standards under the
designation “American Nationsl Standasrds.™

Each standard rsprasents genersl agrssment among maker, seiler, and user
groups a3 10 the best current practice with regerd to soms ecific problem.
Thus the complistad standards cut across the whole fabric of production,
distribution, snd consumption of goods and services. American National
Standards, by resson of Instituts procedures, raflect 3 national coneensus
of manufacturers, consumaers, and scientific, technical, snd profemional orgs-
nizations, and governmental sgenciss. The completed standards are used
widely by industy and commercs and often by municipal, state, and federsi
governments. .

The Standards Instituts, under whoss suspices this work is being done, is the
Unitsd Statss cleeringhouse and coordinsting body for voluntary stanclards
sctivity on the nations! level. It is a federation of trade mscciations, techni-
cal socisties, professional groups, and consumer organizatioms. Some 1000
companies are sffiliated with the institute as compeny members.,

The Amaerican Nationsl Standards Institute is the United States member of
the International Orgenization for Swandardizetion {(1ISO) and the Intems-
tional Elsctrotschnical Commission (|1EC). Through thesa channels U.S. sun-
dargs interests make their positions fait on the intsrnational level. Armerican
Nstionsl Standsrds are on file in the libraries of the nationsl standards bodies
of more than 80 countries.

Armarican Nationsl Standards Instituts, inc
1430 Broadwrey
New York, N.Y. 10018

PROFERTY OP
DMEE LIBRARY
MONSARTO CCMPANY
ST. LOUIS, MO.
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APPENDIX. g0 I~
MEDICAL RESPIRATOR EVALUATION

MEDICAL HISTORY:
DO YOU HAVE ANY OF THE FOLLOWING? IF YES, CIRCLE NUMBER.

1) Chronic lung disease 7) Diabetes

2) Ischemic heart disease ' 8) Cerebrovascular accident

3) Hypertension 9) Facial abnormalities

4) Hemorrhagic discrders 10) Serious defects in visual acuity
s) Thyroid enlargement 11) Ruptured ear drum

6) Epilepsy B 12) Other disabilities

BELOW IS FOR COMPLETION BY PHYSICIAN:

NORMAL ABNORMAL
FACIAL CONTOURS Q o
INTRA-NASAL EVALUATION (=] g
EAR DRUMS (PREFORATION) o a
CARDIOVASCULAR STATUS (=] o
PULMONARY STATUS (s] (]
BASED ON EVALUATION OF THE ABOVE FACTORS:
CLASS (CHECK)
O No restrictions on respirator use,
D Some specific use restrictions.
RESTRICTIONS:
O No respirator use permitted.
(Signature) M.D.
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No. 1A

MATERIAL SAFETY DATA SHEET o ) [P——
GENIUM PUBLISHING CORPORATION @ (28-302)
1145 CATALYN STREET

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 SENIUM PUBLISHING CORP,

Date April 1980

SECTION I, MATERIAL IDENTIFICATION

MATERIAL NAME: AMMONIUM HYDROXIDE (28-30%

OTHER DESIGNATIONS: Aqua Amonig, .smoniuz Hydrate, Ammonia Water (Stromg),
"Spirit of Hartshorn", NH4O0H, GE Material D4B2, CAS #001 336 216

HANUFACTURER: Available from many suppliers, including:

J.T. Baker Chemical Corp. Canadian Industries Liwmited
222 Red School Lane Chemicals, Box 10
Philipsburg, NI 08865 Montreal, QUE., Canada R3C 2R3
SECTION I1. INGREDIENTS AND HAZARDS T HAZARD DATA
Ammonia, Anhydrous (See MSDS #1) 28-30 ]&-hr TWA 50 ppm*
- or 35 mg/m3
Water 70~-72
Material is prepared by dissolving ammonia in water H
under controlled conditions. Purity depends on the u:;n;;;:;l LbLo

purity of the ammcnia and of the water used.
*Current OSHA value; ACGIH (1979) TLV is 25 ppm. NIOSH

Human, inhalation

has proposed a ceiling level of S50 ppm for ammonia. LCLo 5000 ppm
Ra
1.5;,,2535 ng/kg

SECTION I11. PHYSICAL DATA

Temperature at which solution fs saturated Specific gravity (15.5/4 €} - 0.90

with Nlj at 1 atm, deg —— -~ ca 80-85 Formular veight, NH4OH =weewe 35,0
Vapor pressure of NH3, 15.5 C, wm Hg ~ %20-475 Moles NHj/liter of solution -~ ca 14
Water solubility -~ —= Completely Soluble Freezing point, deg C —-——-~ >-73

Appearance & Odor: A clear, colorleas liquid with a atrong, pungent odor of ammonia.

The odor, which is detectable at 5 ppm and irritating at 25-50 ppm of NHj, provides
a wvarning of hazardous concentrationa in air.

SECTION 1V, FIRE AND EXPLOSION DATA LOWER | UPPER
rlash Point and Method Autcigniction Temp. | Flanmabilicty Limits In Air
N/A 1204 F (as NHj3) Volume % (NH3) 16 27

Extinguishing Media: Use media appropriate to surrounding fire conditions. Use cold
water spray to control vapors and cool fire-exposed containers.

When heated, material will emit NH3 vapors vhich necessitates respiratory and eye
protection for firefighters. Use protective clothing.

SECTION V. REACTIVITY DATA
terial is stable in cool storage in closed conrainers. 1t does not polymerize.

Ammonium hydroxide is strongly alkaline and is incompatible with acid materials and
with copper, tin, zinc, aluminum, and their alloys and wvith galvanized surfaces.
Vioclent reactions can occur, K for example, with dimethyl sulfate, or fluorine. Ex-
Plosive materials can result from reaction with fodine or with aeversal silver com~
pounds. .

Adding NaOE to this material and/or heating will volatize NHj.

Prdidnaill padesraaiyn o~y GENIUM PUBLISHING
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SECTION VI, HEALTH HAZARD INFORMATION TLV 25 pom/50 ppm (See Sect. II)

Amzoniun ?;dig¥ g:t :ltggigggiascgag :2: osive t bggyrsio!uan. Ex:::lzxedinhnlatiog of

v [ wbranss © ca;

1=P::adache. coughing, severe lung congestion §e§enn lns EIEEIZuf:y {n great§1§§’? §k1
Liquid contact with the eye

contact wirth liquid can irritatre, redden and cause burns.
can be severel{ damaging and can result in loss of vision. Ingestion is corrosive to
T

the diﬁe-tive act.
ST AID:

——

Fl
Immediately flush with lots of running water for at least 15 min., in-

R

EZSIEEEEEEt‘
cluding under the eyelids; then contact physician immediately, preferably an
opthalmologist. Speed and thoroughness in rinsing eyes is important to avoid

ermanent injury.
Immediately flush with lots of water while removing contaminated cloth-

Skin Contact:
ng and shoes., Get medical help promptly if large areas are sffected or irritation

ersists.
Inhalation: Remove to fresh air. Restore breathing if required and/or have trained
person administer oxygen if breathing 3is difficult. Keep warm and at rest. Contact
hzs cian Eiongtlz
Ipgettion: constious, gromptly give -lots of water or dilute vineilr or citrus juicp
to drink, followed by milk. Do not induce vomiting. Contact physician.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

repare writtep plans foremergency. Iniorm salety peieonnel O Jarge s8pills and evacuati
area., Provide ventilation. Those involved in clean up need protection against con-
tact with liquid and 4inhalation of mist or vapors. Contain spill for recovery when
feasible or flush with wvater to holding area for neutralization (do not flush directly

to sewer or surface water.)
QISPOSAL: Follow Federal, State and Local regulations fordgﬂ, NH3 content, and salts

content for effluents. Ammonium hydroxide can be diluted with water, neutralized as
required with dilute HCl or dilute H7504, and then hightly diluted with water for
discharge. Suitable scrap ammonium ﬁydroxide might be considered for use in neutral-
izing acidic wastes. If desired, aquecus NH3 can be recovered from scrap for use or

sale.

SECTION VIIl., SPECIAL PROTECTION INFORMATION

fProvide general and local exhaust ventilarion as required to meet TiLV. FOT emergency an
nonroutine conditions above the TLV a chemical cartridge respirator with a full-facepigce
respirator is suitable for exposyres below 300 ppm; above 300 ppm or if concentration $n-
known use approved self-contained respirator with full facepiece.

rae splash-proof, chemical safety goggles, and where needed, a faceshield or mask to

protect against splashes and from mists and NHyq. Use a rubber suit, boots, gloves,
apron, or other protective clothing as requirea for workplace conditions to prevent
kncontact vith amvonium hydroxide solutions.

eyevash station and a safety shover must be i{mmediately accessible to workers where
this material is used or handled. Washing facIIities and large amounte of clean water

must be availsble for emergency use where spills may occur.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool (below 80 F to svoid pressurizatiop above 1 atm) area in
auai from sources of heat, direct aunlight, an Ihcompatible materials
avple, Sec. V). Handle as a corrosive Iiquid. Prevent damage to conta
5? F, tDc amonil vapor frgu this materil can bg a serious hazard in I sgill situa—

tion, se caution in opening sealed containers for proper pressure reliel., Draln
emptied containers well & flush with water before discarding.
Work practices and equipment must be arranged to prevent contact of ammonium hydroxide
with the worker's bodz and to avoid inhalation of vapors. Train workers in proper

y

handling of ammonium hydroxide.
Preplacement and periodic medical exam is recommended for ammonia workers and additional

examg should be prgvéded 1f exc5331Ve exposure m
exposure workers with eye or gu monary diseasdr. MIS ry
DATA SOURCE(S) CODE: 1-12, 14, 34 APPROVALS : cpo’ Q;ﬂ'f.l/w"*/

] Industrial Hygie
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see, for ex-

losed containels,
znerl. Above

Mremy’s secorebiey Thergior. SPWLDS MMOIEN B0 N DISA IS 1 PW Srenertac &
- i Qereum Sutisreng Cormo saor semees re e~ ro -
=~ e e aa ® o > —— MEDICAL REVIEWY June 1980
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MATERIAL SAFETY DATA SHEET G —
GENIUM PUBLISRING CORPORATION @
1145 CATALYN STREET Revision C

SCHENECTADY, NY 12303.1836 USA
(518) 377.865%5 DENIUM PUBLISNING CORP. Date Novewmber 1978

SECTION I. MATERIAL IDENTIFICATION
HATERIAL NAME: BENZENE

OTHER DESIGNATIONS: Benzol, Phenylhydride, Phene, CgHg, CE Material DSBS), ASTX D83S,
D836, D2259, CAS #000 071 432

MANUFACTURER: Available from many sources.

SECTION !]. INGREDIENTS AND HAZARDS x HAZARD DATA
&*
Benzene ca 100 | 8-hr TWA 10 ppm (skin)
with
* 0 7 .
Current OSHA and ACGIE (1978) permissible exposure level 25 ppm ceiling level
Note that the OSHA standard on benzene which would re- and
duce the TLV to 1 ppn with a 5 ppm ceiling, forbid con- SO ppm 10 minute peal]

tact with liquid with over 0.51 benzene, and legally
classify benzene as a human carcimngen has been struck
down by U.S, Court of Appeals.

ACGIH (1978) lists benzene as a suspected carcincgen for

humans,

SECTION I11. PHYSICAL DATA
Boiling point, 1 atm, deg F (C) -- 176 (80) Specific gravity, 20/4 C -~ 0.879
Vapor pressure at 20 C, mm Hg =~— 74,6 Volatiles, ¥ ~— Ko L~ ca 100
Vapor density (Aire=l) —=e—w———m— 277 Evaporation rate m S
Solubility in water, wt, I —-—- 0.06 Molecular weight “=—=——==—== 78.12

Melting point, deg F () - 42 (5.5)

Appearance & Odor: Clear, colorless liquid hcving a characteristic aromatic odor. The
codor recognition threshold (1002 of panel) 1: 4.68 ppw {unfatigued) 10 air. Odor is

is got an adequate warning of hazard.

SECTION 1V, FIRE AND EXPLOSION DATA LOWER J UPPER
riash Point and Method Autoignicion Temp. | Flammabilicy Limits In Adr
120F (-11C) (TCC) 10440F (5629C) Volume 2 1.3 7.1

Extinguishing Media: Water fog, CO;, dry chemical or foam. Use a blanketing effect to
smother fire. A vater stream will scatter the fire. A water spray can be used to ctool
fire exposed containers.

Firefighters should wear approved self-contained breathing apparatus.

This waterial can form explosive and flammable mixtures wirh air at room temperature. It
is a severe explosion hazard and toxic hazard in a fire situation. Vapors can flow
along surfaces to distant Ignition sources and flash back,

SECTION V. REACTIVITY DATA
Benzene 13 a stable compound under normal storage and use conditions; it does not polymerd

ize.
Benzene will react vigorously with strong oxidizers such as ozone, permanganate, sulfuric
or nitric acids, potassium peroxide, sodium peroxide, et al. It is ® flammabie liquid.

OSHA Class IB. Heating greatly increases the fire and explosion hazards,
Oxidation in air will produce oxides of carbon and nitrogen.

Corrght © 194 Gomswa Pubdibing Corporien " GENIUM PUBLISHING
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No . 316

SECTION V1. HEALTH HAZARD INFORMATION TLV 10 ppm or X0 mwg/m3 (skin)

Excessive inhalation or prolonged skin exposure may cause headache, veariness, loss of
appetite and lassitude with incipient blood effects including decreased cel counts,
mild lymphotosis and eosincpenia, The most significant toxic effect of benzene 13 in-
sidious and often irreversible injury to the blood forming tissue from chronic low
level exposures, Development of leukemia may occur from chronic excessive exposure!
Eye contact yields irritation from 1iquid or high vapor concentrations. Skin contact
wvill also yield a defarting effect, Inhalation may result in collapse, bronchitis and
pnevomonia.

FIRST AID:

Eve contact: Wash eyes well with water for 15 minutes. Contact physician,
Skin contact: Wash skin well with water. Contaminated clothing should be removed at
once.
Inhalation: Remove victim to fresh air. Restore breathing i1f required and administer
oxygen for labored breathing. Contact physician,
Inpestion: Give edible fats or oils to swallow. Do not induce vomiting (aspiration
hazard), Contact a physician immediately.

SECTION VI1., SPILL. LEAK, AND DISPOSAL PROCEDURES

1f a significant spill occurs, notify safety personnel amd evacuate the area, Remove all
ignition sources, Provide maximum, explosion-proof ventilation, Clean-up personunel
must use approved self-contained breathing apparatus and other protective equipment to
avoid contact with benzene,

Remove free liquid. Pick up residue with an inert absorbant, such as vermiculite, and
placed in a closed metal container for dispesal, using non-sparking tools. When neces-
sary, benzene may be flushed away from a critical area with water, but flush to open
areaz only, not to sewer or to surface waters. .

{DISPOSAL: fncinerate waste benzene or dispose of via a licensed ‘solvent disposal company
Do not send (or allow run off) to the sewer!

SECTION VII1. SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust ventilation where benzene is used, handled,
or stored to meet TLV requirements. Self-contained breathing apparatus should be avail-
able for emergencies and non-routine situations, Approved cartridge or canister type
respirators can be used for benzene concentrations up to 50 ppm for short periods. A
full facepiece is required above 10 ppm

To prevent skin contact, gloves, aprons, boots, etc of neoprene or other benzene—resistanT

materials should be used. Chemical goggles or face shields should be used if splashing
is possible, Eyewash station should be available where splashing is probable.

SECTION IX., SPECIAL PRECAUTIONS AND COMMENTS

Whenever possible, less toxic solvents should be substituted for benzene. Consult bhealth
and safety services before benzene is ised in plant operations. Do not breathe vapors.
Prevent contact with liquid. Iz is a suspected cancer causing agent!

Keep away from heat, sources of ignition, and oxidizing agents. Ko smoking in areas of

use., Store and handle as OSHA Class IB liquid.

Pre-placement detailed medical examination 1s needed. Workers whc show heart, lung,

kidney, liver, nervous disease, or any blood abnormality should not be assigned. Peri-

odic physical examinations and ares monitoring is regquired.

APPROVALS : EIS'

DATA SOURCE(S) CODE: 2-9, 12, 21 Industrial Hygie

and Safet
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NOo. 15A

MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION @ CHRYSOTILE ASBESTOS
1145 CATALYN STREET

SCHENECTADY, NY 12303-18386 USA
(S18) 277-8855 GINIUM PUBLISHING CORP, Date

SECTION I. MATERIAL IDENTIFICATION

MATERIAL NAME: CHRYSOTILE ASBESTOS

DESCRIPTION: A crystalline serpentine mineral, or layered, hydrated magnesium silicate
in fine fiber m . e end of & sliver of this materIal with a cross-
Can 8ho b5ut 20 willion tubules (scroll-like fibrils about 0.01 um

diameter) in approximate parallel orientation. 1t is possible to sirip from a fiber

dl fine chrysotile th
hefes FiTafar (R UF LRI LA L IMBAATLY® of hundreds or ehousends of

OTHER DESIGNATIONS: Asbestos, CAS #001 332 214, GE Material D4EL]
SECTION !1. INGREDIENTS AND HAZARDS X HAZARD DATA

November 1979

Idealized Chrysotile (unit cell) — Mg3S170¢(0H),* ca 95 hr TWA 2 fibers/cc,9®
Ceiling 10 fibers/ce|

*Impurities include low levels of Mn, Fc*z, ?e+3, and Al (>5 um 1n lengch)

n the structure, replacing randomly 4% av. of the Mg "ssbestos"
a:gms. 1% usitie; depend on thelnincrnl ugu;ce; the HumadT'ZEEIiT"
ggegagz i Z.Eg?y content can also vary with an Lo 1.2 fb/ee for

**Current OSHA TLV. OSHA 51975) proposed TLV of 0.5 fb/ce 19 years
with a Ceiling of 5 fb/cec (15 min. sample). NIOSH (Pulmonary effects)

(1976) proposed 0.1 fb/ee. ACGIH (1979 Intended Chang
List) has retained TLV of 2 fb/cc for chrysotile asbestps.
Asbestos 1s carcinogenic and/or go—garc;ngﬁgigg'for husans !

SECTION 1I1. PHYSICAL DATA

HMelting point Decomposes (see Sect. V)
Vapor pressure Nil
Water solubilircy Insocluble (slowly breaks down in hot water)

Appearance: White, fibrous solid,as long flexible textile fibers down to dust-like
filler power. <qMilled chrysotile asbestos (powder-like) has an sspect ratio
(ratio of length/dismeter) as high as 50 for most particles.]

SECTION 1V, FIRE AND EXPLOSION DATA LOWER JUPPER
Flash Point and Method Autoignition Temp. | Flammability Limits In Alr
N/A N/A N/A

This material 13 not combustible in air. Use extinguishing medis as appropriate for the
surrounding materisls in & fire situation.

SECTION V. REACTIVITY DATA

This material is inert under crdinary roonm temperature and heated use conditions. 1t ia
Tesistant to heat, but it will decompose and alter its microscopic fidber structure
{see Sect. 1) above 600 C (1112 P): Chrysotile dehydroxylates at 600-780 C; the
“agbestos anhydride" in turn breaks down to mixture of ailica (5103) and fosterite
(Hf 5104) st 800-850 C. Above 1000 € (1832 F) magnesium pyroxenes are formed vwhich
ne i at about 1450 C. -

Strong acids can attack chrysotile and rapidly extract its MgO and H20 content; it can be
decomposed by glacial acetic acid. Hot wvater slowly bresks down chrysotile. 1It, like
other forms of asbestos, resists strong alkali (5 M NaOH st least up to 100 C).

e e T e GENIUM PUBLISHING
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No. 15A

SECTION VI. HEALTH HAZARD INFORMATION v £ OETAIEE (See Sect.1D)

A8 a particulate material, chrysotile asbestos can be 1rr1tatin§ to the respirato trace,
skin or eyes. However, the significant industrial hazards arlse from excessive dust
inhalation with damage requiring years to become evident, Chronic inhalation of high

levels of asbestos particles can produce asbestosis, a disabling fibrosis of the lun

which gradually reduces 1un§ capacity and eIficiency }Ulually over 4 years is requ d

for a serious condition to develop.}  Excessive inhaiatfon can’ also cause pleural pla ea
ese a 9.

a8 thickening of the lung lining. Compliance with TLV ias expected to contrg
Cancer can result fror excessive inhalation of asbestos g-r:iculate. which may require
{ decades to develop. Lung cancer is a special risk to those who smoke cigarettes reg~
! wularly in addition to YWaVing FsBestos exposure, Rare mesotheliomas of tﬁe pleura and
peritoneum (lininy around the lungs or abdominal cavity) and possibly cancers of the
Cl tract and larynx (also smoking related) have been associated with inhalation exposuka
to asbestos particles. {Crocidclite asbestos has been suggested as the major meso-

thelioma risk.
In groups of workers exposed to asbestos, lung cancer death is 3 or 4 times more common

than mesothelioma death, and 97.5% of asbestos-related lung cancers occur with those
workers who also smoke cipgarettes! For non-smoOkerd 4BLELLOS EXPOBUTE Increases Tisk

of lung cancer 5X.

SECTION VIl. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel of spille! Exclude all from spill area except trained clean-up
personnel who have approved respiratory protection against dust. Provide exhaust
ventilation with capture filtraction, but do not stir up the dust. Use a wet method or
an approved vacuum cleaning system to pick uUp &p . € niques used must col-
lect particulate without dispersing dust into the air. Waste must be placed in dust-
tight containers or sealed pgas:ic bags for disposal. Label properly!

DISPOSAL: Deposit waste containers in a secured landfill where asbestos will remain
“buried. Follow Federal, State and local regulations. Alsc note that chrysotile can
be converted into non-asbestos waste by heating at high temperature (see Sect.V).

SECTION VIIl. SPECJAL PROTECTION INFORMATION

Provide exhaust ventilation and capture filrration to remove airborne asbestos particulage
from the workplace (as tuch as possible) without dispersing it into the environment.
1solate work areas (also post signs) vhere asbestos particulate may occur at excessiv
levels.

For nonroutine or emergency conditions where excessive dust is present, approved respir-
ators must be used: Single use or re-usable air-purifying respiratory up to 10X TLV:
full-facepiece powvered air-purifying respirator up to 100X TLV; full-faceplece air-
rupplied (vontinuous flow or pressure~demand type) respirator above 100X TLV.

Depending on exposure levels, it may be necessary to provide dbody-covering work clothes,
special vacuuming facilities for clothes and suitable laundering or disposal arrange-
ments, change areas with dual lockering facilities, showers before changing to street

clothing after work, etc. Be sure workers do not carry asbestos dust home on their
clothing or person. Prevent asbestos dust from being carried to rest rooms, to eating]

areas, to non-asbestos workplaces, ete.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store asbestos in closed containers (dust tight) in a clean, secure area. Frotect con-
tainers from Shysical damage., Do not open containers that can release asbestos dust
without providing proper enclosure or control measures. Use dust suppression control

measures at all stages of asbestos handl%nz, use and disposal. Follow good housekeep-
ing practice!'tﬁ‘ﬁfé?int accusulations of asbestos-containing dust. Avoid inhalation

of asbestos. The effects on cancer incidence of chronic exposure are not yet fully
known. Monitor areas where asbestos dust is present to be sure of worker exposure
levels; keep records to define exposures and retain for at least 20 years. Provide
preplacement and annual medical examinations for those exposed in the vorkplace to 8-
¥U¢ :{ g.l asgaltoa fibers or wore/cc which are >% um in 1gn1xh._ussxsin_madixal_:g;n!ﬂs
o east vears, -

DATA SOURCE(S) CODE:3_g £ 32 14,20 26,32 APPROVALS: pag’ | s ALY Jeadtam
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MATERIAL SAFETY DATA SHEET NO. ___121

GENIUM PUBLISHING CORPORATION -
1145 CATALYN STREET '

SCHENECTADY, NY 12303-1836 USA
(518) 377.885¢ GEHIUM PUSUSNING CORP.

SECTION |. MATERIAL IDENTIFICATION

MATERIAL NAME: CUPRIC CHLORILE

OTHER DESIGNATIONS: Copper (1I) Chloride, CuCl
CAS #013 933 170; also CAS #00] 344 678

MANUFACTURER: Available from several suppliers, including:

CUPRIC CHLORIDE

PATE perober 1983

CAS #007 447 3943 CuCi,-2H.0,

2

Mallinckrodt, I

Hall Bc rodt, Inc. gﬁ Fregggigk Smith Chemical Co.

Par!.sl 2 P.0. Box 2 ¥

Tel: (606) 987-7000 Columbus OH 43223 - Tel: (614) 224-5343

SECTION 1i. INGREDIENTS AND HAZARDS % MAZARD DATA

Cupric Chloride -
(forms the dihydrate, CuClz'ZHZO in moist air)

8-hr TWA 1.0 mg/m3‘
{dust or mist, as Cu

el CuC12
Rat Oral

140
*Current OSHA PEL and ACGTY (1983) TLV. STEL is U wg/ke

2.0 mg/n (dust or mist, as Cu) Mouse, Oral
. LDSO 190 mg/kg

Puman, Oral
1DLg 270 me/ke

-

SECTION Ii1. PHYSICAL DAT;;

CuCI2 CuClz-Zﬁzb
§ B !l atm, deg C ~~—=wee 993 (dec) loses water 70-200C
300 idecomg7ses to.CuCl and C12)
Specific grav ts m——————— 3.239 2.54
elting point, deg C —rer————mcwew. 620 100
Solub1§ in water ? 0C, g/100 ml - 70,6 - 110.4
molar soln) ——2-meemoo_. . .5 .
lecular veight 134.4 170.5
Appearance & Odor - Yellow to brown Fine, light blue-green
h!gtgscgpégvpegggraﬁ_ ged e~ 1 ke crystal
SECTION IV, FIRE AND EXPLOSION DATA Lower Upper
Biash Foint and Merhod Avitanivon Temp Hernn:lan Lyt o Aar
None

Extinguishing media: Non-combustible. Use any media appropriate for the surrcundicg fire.
Use water spray to cool fire-exposed containers. Materisl exposed in a fire situation
will decompose at extreme temperatures releasing chlorine gas.

Firefighters should wear self-contained breathing apparatus and protective clothing.

SECTION V. REACTIVITY DATA RS

This is a stable material in closed containers at room temperature under normal storage
and handling conditions. It does not undergo hazardous -polymerization,

Cupric Chloride (CuCl,) is hygroscopic. Forms dihydrate.in moist air,

A mixture of either potassium or sodium with cupric chloride produces a strong explosion
on impact. Incompatible with hydrazine and nitromethane. Corrosive to aluminum with
moisture present. :

Aqueous solutions are acidic (See Section III).

Thermal-oxidative degradation can produce chlorine gas, which can also be generated on
reaction with strong oxidizing agents.

Cormyn © 1o G bt G * GENIUM PUBLISHING
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NO. 121

SECTION V1. HEALTH HAZARD INFORMATION [rv 1.0 mg/a’ (auetSse S85E 111 oy

Inhalation of dusts or mists results in coughing, sore throat and irritation of the upper
respiratory trasct. Skin contact can cause redness and irritation with possible dermariti
Eye contact will csuse redness, pain and possible blurred visicn from its corrosive effects.
Ingestion will cause abdominal pain, vomiting and diarrhea. Copper is an essential
trace elexent in the body, but can be toxic in excessive exposures.

EIRST AlID:

Eye Contact: Irrigate with running water for 15 min. including umder eyelids.

Skin Contact: Wash affected ares with scap and water.

Inhalation: Remove to fresh air.

Ingestion Give several glasses of water to drink to dilute. Induce vunitin;.
Seek medical assistance for further treatment, observation and support after first aid.

-

SECTION VII. SPitL, LEAK, AND DISPOSAL PROCEDURES

otity safety persomnel. Provide adequate ventilation. Clean up personnel need protection
against possible inhalation of duet and countact wvith soclid or solution {corrosive).
Carefully sweep up dry material and collect in a suitable container for reclamation or
disposal, avoiding dusty conditions. Avoid flushing directly to sewers (except, possi-
bly, a fev grams or trace residues with high dilution) or surface waters. Material
dissclved in water can be neutralized with soda ash to precipitate copper; separate
precipitate for disposal.

DISPOSAL: Waste may be buried in an approved landfill.

cllow Federal, State lnd Local regulations.

g TR 11

e & equate genera tion to meet TLV requirements. Exhaust filtration *
to collect dust may be, required or desirable.

[lse & NIOSH approved dust mask wvhen handling large quantities of material or vhere
dusting conditiocns exist.

Pear protective clothing (rubber gloves, apron, boots) appropriate for the work situation
to avoid skin contact. Use chemical safety goggles to prevent eye contact.

Fyewash station and washing facilities should be accessible to areas of use and handling.

SECTION 1X. SPECIAL PRECAUTIONS AND COMMENTS

toze in tightly closed containers under dry conditions to preserve anhydrous salt or the
crystalline hydrste, Protect contsiners from physical damage.

se good housekeeping techniques. Copper chloride solutions are acidic and corrosive.

void inhalation of dust Or mist. Prevent skin and eye contact. Do not ingest. Wash hands
and face thoroughly after handling. Follow good hygiene practices,

POT Classification: ORM-B 1.D. No. UN2B02Z Label: (Nome)
DATA SOURCE(S} CODE: 1,2,4~7,9,10,12,14

M - — . - APPROVALS: MIS/CRD s M Vjesloo~
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Na. 383

MATERIAL SAFETY DATA SHEET

ETHYL BENZENE
GENIUM PUBLISHING CORPORATION

1145 CATALYN STREEY
SCHENECTADY. NY 12303-1836 USA
{518) 377-8855 GEINIUM PUBLISHING CORP. Date August 1978

SECTION [. MATERIAL IDENTIFICATION

MATERIAL NAME: ETHYL BENZENE
OTHER DESIGCNATIONS: Phenylethane, Ethylbenzol, C2Rs5CgHS5, CAS# 000 100 414
MANUFACTURER: Available from several suppliers.

SECTION 11. INGREDIENTS AND HAZARDS % HAZARD DATA
Ethyl Benzene ca 100 | 8~hr TWA 100 ppx*
*Current OSHA permissable exposure level. A Standard Human, inhalation
was proposed by OSHA in QOctober 1975 which includes TCLo 100 ppm for
an action level of 50 ppm, and detailed requirements 8 hr (irritation)
of monitoring, medical surveillance, emplo¥ee train- Rat, Ora}l LDsp
ing, etc., vhen exposure exceeds 50 ppm. t has not 3500 mg/kg
vet issued as a legal requirement.

SECTION 1Il. PHYSICAL DATA

Bolling point at 1 atm, deg C - 136 Specific gravity 20/4C —==—== 0.867

Vapor pressure at 25.% C, mm Hg - 10 Volatiles., 2 ca 100
Vapor density (Air=l) ~———e-——— 3,66 Evaporation rate (BuAc=l) —-— <]
Water soclubility at 20 C Wt, T - 0.015 Melting point, deg L e——v——e—= 95

Molecular weight 106.16

Appearance & Odor: Clear, colorless liquid with an aromatic hydrocarbon odor,

SECTION IV, FIRE AND EXPLOSION DATA LOWER]JUPPER
‘flash Point and Methad Auctoignition Temp. | Flammability Limits In Air
59 F (15 C) (closed cup 810 F (432 &) Volume I 1.0 6.7

Extinguishing media: Carbon dioxide, dry chemical or "alcohol"” foam, A water spray
may be ineffective to put out fire, but may be used to cool fire-exposed containerf.
A stream of water can spread fire of burning liquid.

This is a flammable liquid (OSHA Class IB) which can readily form explosive mixtures
with air, especially when heated, Heavier-than-air vapors can flow along surfaces
to reach distant ignition sources, and then flash back., Firefighters should use
;iif—contained breathing equipment and eye protection to fight %1::- in enclosed

ces.

SECTICN V., REACTIVITY DATA

This material is stable in storage in closed containers at room temperature., It
does not polymerize,

This flammable material should be kept separated from oxidizing agents, strong acidsL
and bases and ammonia. Thermal-oxidative degradation can produce toxic products,
ineluding carbon monoxide.

e T e s | GENIUM PUBLISHING
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NO. 385

SECTION VI, HEALTH HAZARD INFORMATION WY 100 pem

Excessive exposure to vapors will irritate the eyes and sucous membranes of the
upper respiratory tract. Sustained high levels can produce headache, depression

of the central nervous system, narcosis and coma.
Liquid contact is irritating to'the eyes and irritation and defatting to the skin,

leading to dermatitis on prolonged or repested exposures. Ingestion may lead to
aspiration of liquid into the lungs small amounts of aspirated ethyl benzene
cause extensive edema and hemorrhage of lung tissue, IRST AIDy
Eye contact: Wash eyes well with plenty of running water. Get medical help if
irrication persists.
Skin contact: Wash exposed areas of skin. Promptly remove contaminated clothing,
Inhalation: Remove victim to fresh air. Restore breathing 1if necessary. GCet
medical help for serious exposure.
Ingestion: Get prompt medical help! (The danger of aspirating ethyl benzene into
the lungs indicates medical direction before inducing vomiting.)

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Personnel involved in leak or spill control and clean-up must use protective equip=-
ment to avoid inhalation of vapors and contact with liquid. Eliminate ignition
sources. Provide maximum explosion-proof ventilation.

Pick-up spilled material for recovery or disposal. Absorb with sand, ete. for dis-
posal in a sanitary landfi{ll or with paper towels or cloths for burning. Water
can be used to flush liquid away from sensitive areas to special catch basins or
ground, but not to sewer or surface water.

IDISPOSAL: Scrap material can be burned in approved incinerstors in accordance with

Federsl, State and local regulations.

SECTION VIll. SPECIAL PROTECTION INFORMATION

Provide expolosion-proof general and local exhaust ventilation to meet TLV require-
ments. Approved respirators must be available for non-routine or emergency use.
A full face respirator with organic vapor cartridge can be used up to 1000 ppm; &
gas mask with organic vapor canister can be used up to S000 ppm+ a self-~contained
respirator is needed for high and unknown concentrations of vapor.

Use impervious gloves and clothing and a face shield ro prevent repeated or prolong
contact with the liquid. Where splashing is possible chemical goggles should be
used. Clothing contaminated with ethyl benzene should be promptly removed and no
reused until free of the contaminant.

Exposures above the action level, liquid contact, or working where fire and explosi
hazards exist may require instituting employee training, medical surveillance,
vapor concentration monitoring, record keeping, etc. when the proposed standard

issues,

SECTION IX., SPECIAL PRECAUTIONS AND COMMENTS

Store this materisl in tightly closed containers in cool, weli-ventiiated areas,
away from oxidizing agents, heat and sources of ignition. Use non-spatking tools
around this material. Containers must be electrically bonded and grounded for
transfers of liquid, Use safety cans for small amounts. No Swoking! where this

waterial i{a stored or used,
Screen workers for history of kidney, liver, skin and lung problems wvhich could givg

increased sensitivity and risk in ethyl benzene exposure.
Avoid breathing of vapors and contact with liquid, Do not ingest. Chronic proper-

ties are not fully own: use with care, -
MIS
APPROVALS: crp' - e
DATA SOURCE(S) CODE: 2-9, 11, 12 —_— j h.s
Industrial Hygiene %@w
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MATERIAL SAFETY DATA SHEET NO. 30
GENIUM PUBLISHING CORPORATION @ OROGHLORIC ACID

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 OENIUM PUBLISHING CORP. OATE June 1984

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAMEHYDROCHLORIC ACID

DESCRIPTION: This material is s water solution of hydrogen chloride gas.

DTHER DESIGNATIONS: Muriatic Acid, Concentrated Hydrochloric Acid, GE Material D&LAl,
CAS? D07 647 010, Aqueous Hydrochloric Acid

MANUFACTURER: Available from many suppliers.

SECTION !l. INGREDIENTS AND HAZARDS % HAZARD DATA
Hydrogen Chloride (KCl) B <38 B-hr }Vﬁ 5 ggm or
Imeuritiea (depends on acid grade) Traces | 7 ©8/m3 (C
Water Balanc
uman, Inhalation
ClLo 1300ppm/30 M
bbit, Oral

*Current OSHA PEL and ACGIH (1983) TLV Ceiling Level, $0 900 mg/kg

t, Oral (200Be"')
D5 700 my/kg

bbit, Skin (200Be’]
so >58/kg, 24 H-C

SECTION Iil. PHYSICAL DATA 18%8e ' 20°se 22°pe’ 23%Be’
Teighe ¥ ACl T7.9 : 5. 37.1
Boiling pt, 1 atm, deg F ~ 208 182 144 123
Freezing point, deg F (approx) —-= 43 -63 -86 -101
Specific gravity, 60/60 F —e—ewe 1,142 1.162 1.17% 1.189
Vap. Press., 25C, HC1/Total, mm Hg ~7/15 n25/33 “87/92 ~186/190

All marerials are completely water soluble with ~1002 volatiles and pH <1,
Appearance & Odor: Clear, colorless to 1t. yellow, fuming®* liquid wvith a pungent, irrita-

H O ee " X
¢ el R0 Bt FASTEE Y4RUa I 4t rBon rRbBerprbrastt ="l

SECTION V. FIRE AND EXPLOSION DATA Lower Upper
Figah Point ond Method Avtgianrien Temp. Flammability Limity on Air
N/A N/A N/A - -

xtinguishing media: Select that suitable for surrounding fire. Use a water spray to cool
fire exposed containers to prevent rupture.

Nonf lammable, but acid can react with Dany metals, such as iron, to produce flammable
hydrogen gas. (Flammable conc. may accumulate inside metal equipment.) Neutralize

acid with limestone, slaked lime or soda ash to minimize formation of potentially

explosive hydrogen gss.

Figﬁg%BPﬁfg'mEQggiglugg {gé%lezgtigt=v§iggog ing gnd self-contained breathing apparatus

SECTION V. REACTIVITY DATA
1

s material 1is stable when properly contained and handled. 1t ia a strong mineral acid
and is, thus, highly reactive with materials such as metals, metal oxides, hydroxides,
amines, carbonates and other alkaline msrerials. It is highly corrosive to many
materiszls; it must have proper containment for handling and storage.
ft liberates significant levels of HC! gas by vapor pressure at room temperature when

concentrated end large amounts of HCl when heated.
keaction vith most metals will produce flammble hydrogen gas.

Incompatible wicth materials such as cyanides, sulfides, sulfites and formaldehyde (may
release HCN, st, S0,, Wirchloromethyl ether, respectively).

Copyright € 1954 Contwe Publishing Corporatinn

Any commercial sor wbeut potsheber's apmcifc prvissivn i preibitad. GENIUM PUBLISHING
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NO, a0a

SECTION Vi, HEALTH HAZARD INFORMATION ] nv 5 ppm Celling Level {as HCl)

Aqueous HCl and 1ts vapors are strong irritants of the eyes, mwucous memhran
Severity of eye inéury from splashes ffrou irritation to severe burns desgﬁd:nd skin.
quantity, conc. and duration of contact. Excessive acute exposure to ACl vapors/mist

promptly irritates the upper resgiratory tract and can result in coughing, gurning o
the throat, choking sensation and, if inhaled deeply, pulmonary edems. Prolonged or
Tepeated low level exposure may causs teeth erosion. Skin expoaure can cause burns;
Tepeated or prolonged exposure to dilute soln. msy cause dermatitis. Ingestion can
cause severe burns and possible laryngeal spass. FIRST AID:
Eye Contact: Contact phyaician! Immediately fiush with running water for 15 min.

ncluding under eyelids,
Skin Contact: Flush affected area well with water. Remove grossly contaminated

clothing under safety shower. Get wedical help if large akin ares contacted or

1f irriteation persists. -
Inhalation: Remove to fresh air. Restore #nd/or support breathing as needed. Use 03
t.

therapy for coughing, difficult breathing. Get medical help. Keep wara and at re
Ingestion: 1f victim 1s conscious, give 2-3 glasses of water, then milk of magnesia or
fimcwater. Contact physician! Do not induce vomiting!

SECTION VIi. SPILL, LEAK, AND DISPOSAL PROCEDURES

eport large spille to sa!et{ personnel. Evacuation may be needed; keep upwind. Remove
sourcees of ignition if H s a hazard, Provide optinum veniilat on., ose involved
in clean-up of large lpi!ls wust use full protective clothing, boots, and self-contained
breathing apparatus.
s and residues can be covered with excess of a mixturs of soda ash and slaked

mall spil
lime to neutralize, and the slurry picked up for landfill burial or flushed with wuch

wvater.
Contain large spills. Collect or flush with water to holding ares for meutralization.

po not flush directly to sewer or surface waters.
DISPOSAL: Dispose of acid via licensed contractor or neutralize with limestone, soda
depends on allowable neutral salt concengrations

Th ?E slaked linz.rrlgshiggdto ieugg d ds, on
in,gfilvent vatel. D9¢loy fedgraly State and Local TRguigtisnde (SnS886T 1B0%40 %)
EEECT ION Vil SPECIAL PROTECTION INFORMATION

rovide adequate exhaust ventilation to meet TLV requirements. Face velocity of hoods
should exceed 100 1fk, Use approved respirator or self-contained brearhing spparatus
for emergency or non-routine conditions with full fscepiece above 50 ppm.
Those handling hydrochloric acid should use protective clothing and equipment to prevent
body contact with the liquid. Use rubber gloves or gauntlets, apron, boets, long
sleeved shirt, body suit, etc. Use chemical safety gogples and/or face shield for eye
protection against splashing of acid.
bn eyewash station, washing facilities, and safety shover must be readily available to

areas of use and handling.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store closed containers out of direct sunlight, in_ & clean, cool, open or wel]l-ventilated
area, away from oxidizing l¥¢nt!. avay from alkaline material and sources of heat. Area
should have acid resisteant Iloor and approved drainage. Protect containers from physical

damage. Use nonsparking tools in aress around tanks and pipes where hydrogen might be

enerated,
Ulg with ;god ventilation. Avoid inhalation of HCl vapors. Odor of HCl gives adeguate
varning for a prompt voluntary withdrawal from excessive exposure. Do not get in eyes
or on skin or clothing. Wash thoroughly after handling.
Provide emergency neutralization materials and equipment near storage and use areass.

DoT g&aaa{fieagion: CORROSIVE MATERIAL 1.D. No. UN1789 Llabel: CORROSIVE
ass
DATA SOURCE(S) CODE: 1-12,14-16,27,31,34,37,38,47-49

— LIPS & I OO ¢ - MEDICAL REVIEW: 15 June 1984

MIPTOE o B P BAwily o WoMBon haren W s . o APPROVALS: MIS/CRD . . y
ne . y ™ . S -..J-n A » Fo -: ” 1
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MATERIAL SAFETY DATA SHEET GP MsDs s G 354

GENIUM PUBLISHING CORPORATION it iaca
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 RS — :
From Genium's MSDS Coflection, to be vased as » reference. Revised: Septeaber, 1985
SECTION 1. MATERIAL IDENTIFICATION 7

MATERIAL NAME: METHYL ALCOHOL
OTHER DESIGNATIONS: Methanol, Wood Alcohol, Carbinol, Wood Navhtha, Methyl Hydroxide. Monohydroxy Methane,
CH,OH, CAS #67-56-1
MANUFACTURER/SUPPLIER: ™ Available from several suppliers,
including; E.I. DuPont DeNemours & Co. (302- 774-2290
Chemicals & Pigments Dept (800) 441-9442
1007 Market St. Wiimington, DE 196898

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
8 hr TWA: 200 ppm, or
METHYL ALCOHOL B €2 100 { 260 ng/m3* (Skin)
STEL: 250 ppm, or
310 mg/w®
....... O ———
Eye: S ppm, primary
B rritstion dose
_Oral: LDlo: 340 mg/kg .
® (Current OSHA Standard; ACGIH (1985-86) TLV adds (skin) notation. Inhalation: TCLo: 86.0001
NIOSH has recommended a TWA standard of 200 ppm with a fifteen minute ng/a” - Toxic 1fr1tant
ceiling of 800 ppm. This ceiling is well above the TLV STEL of 250 ppm. effects (systemic)

SECTION 3. PHYSICAL DATA

Boiling Point, 1 8t® ...cccnn.n 148.5°F (64.7°C) Viscosity ¢ 20°C. CPS ..n.a.. 0.59
Vapor density (Air=1) ......... 1.11 Specific gravity, 20°/4°C ... 0.791
Vapor pressure ¢ 21°C, mmig ... 100 Melting POINt v.veevewecnnes . -144°F (-97.8°C)
# 50°C, meHg ... 400 Volstiles, % ............ .e.. ca 100
Water Solubility .........cv0ne Totally Miscible Evaporation rate (BuAc=l) ... S5.9
Molecular weight ... ..00000 32.04

APPEARANCE & ODOR: Clear, colorless, highly polar liquid with a characteristic alcohol odor. The odor
recognition threshold (100% of test panel) is 53.3 ppm

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Flash Poim and Method Auoignition Temp. Flammability Limits in Air
60.8°F (12°C) ()osed Cup 725°F (385°C) A\ by Volume 6 36.5

EXTINGUISHING MEDIA: Use carbon dioxide, dry chemical, or alcohol type fosm. Do not use a solid streas of
water since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/
containers. Fires involving Methyl Alcohol are Class 1B; use a blanketing effect to smother fire.

Methyl Alcohol is a moderate explosion hazard and a dangerous fire hazard when exposed to heat, sparks, flame
or oxidizers. Its vapors are heavier than air and may travel s considerable distance to an ignition source
and flashback. Firefighters should wear self.contained breathing apparatus and full protective clothing when
fighting fires involving Methyl Alcohol.

SECTION 5. REACTIVITY DATA

Methyl Alcohol is stable in closed containers at room temperature under normal storage and handling
conditions. It does not undergo hazardous polymerization. This material may react violently with chromic
anhydride; iodine plus ethyl alcohol, and mercuric oxide; lead perchlorate; perchioric acid plus ethyl
slcohel; dimethyl formamide plus phosphorous; potassium hydroxide plus chlorloform; sodius hydroxide plus
chloroform. It may also react with metallic aluminum at high temperatures.

Methyl Alcohol is incompatible with strong oxidizing agents (eg., nitrates, perchlorate or sulfuric acid),
sctive metals, acetaldehyde, ethylene oxide, isocyanates, beryllium dihydride, chlorcform, and potassium
tert-butoxide. 1t may attack some forms of plastics and rubber. Thermal decomposition or burning will
produce carbon monoxide, carbon dioxide and possible toxic formaldehyde and unburned methanol.

o e oy sy e prebid GENIUM PUBLISHING
RSV 0021482




Revised: 9/85
MSDS # G 354 iecued METHYL ALCOHOL (Rev, C)

- | SECTION 6. HEALTH HAZARD INFORMATION TLV 200 ppa (skin) or 260 ag/a’

[Methanol is a poisonous, narcotic chemical that may exert its effects through inhalation, skin absorption,

or ingestion. Elimination of Methanol from the body is slow, and the toxic effects can de compounded by
repeated excessive exposures over several days. Toxic effects are exerted upon the CNS, especially the optic
nerve and possibly the retinae. Symptoms of overexposure include dizziness, visual impairwent, nausea,
respiratory failure, muscular incoordination and narcosis. Visusl disturbances may clear temporsrily then re-
oaur and progress to blindness. Prolonged or repeated contact with the skin may cause dermatitis, erythems,
and scaling. Vapors of Methanol are mildly irritating to the eyss, while direct contact with the liquid may
zause irritation, pain and transient corneal opacity. Ingestion of Methanol can cause blindness and death. Th¢
fatal dose is 100-250 m), although death from ingestion of less than 33 m] has been reported.

FIRST AID: EYE CONTACT: Immediately flush eyes, including under eyelids, with plenty of running water for at
least 15 minutes. Get medical attention if irritation persists. SKIN CONTACT: Flush exposed area with water
while removing contaminated clothing. Wash with soap and water. Get medical attention if irritation persists.
INHALATION: Remove victim to fresh air. Restore and/or support breathing &8s needed. Get medical help (Inplant
Paramedic, community). INGESTION: Give victim 3-4 glasses of water or milk and induce vomiting by sticking
finger to back of throat. Contact s Poison Control Center or physician. Transport victis to a medical
facility immcdiately. ['o not induce vomiting or give anything to drink if victim is unconscious or having
convulsions. Get medical attention (Inplant, paramedic, community).

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety personnel of large spills or leaks. Resove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from the area except for those involved in clean-up.
Remove leaking container to safe place if feasible. Clean-up personnel should wear protective clothing,
gloves, boots, and a self-contained breathing apparatus. Absorb small quantities on paper towel, vermiculite,
or other absorbent and place in closed container for disposal. Dike large spills and collect for reclamation
or disposal. Water spray may be used to knock down vapor and to dilute and flush spill away from sensitive
areas, Do not flush to sewer. Keep out of watersheds and waterways.

DISPOSAL: Place in suitable container for disposal by a licensed contractor or burn in sn approved incinera-
tor. Waste solvent may be reclaimed via filtration and distillation procedures. Methyl Alcohol has been
designated as a hnzlrdous waste by the EPA (RCRA CFR 261.33). The EPA Hazardous Naste No. is UlS4. Aquatic
Toxicitv Rati TLm

SECTION 8. SPECIAL PROTECT lON INFORMATION

Provide general and local exhaust ventilation {explosion-proof) to meet TLY requirements. For emergency or
non-routine exposures where the TLV wmay be exceeded, wear an appropriate NIOSH-approved respirator. All
electrical service in use or storage arcas should have an explosion-proof design.

Prevent skin and eye contact by wearing rubber gloves and splash goggles or safety glasses. Use protective
aprons, boots and face shield as necessary when splashing may occur.

Eyewash stations and safety showers should be available in areas of use and handling. Provide suitable
training to those working with Methanol. Monitor the workplace and keep accurate records.

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS

Store in tightly closed containers in a dry, well-ventilated area away from strong oxidizing agents, heatr,
spatks and open flame. Frotect container from physical damage. When transferring or pouring Methyl Alcohol,
ground and bond containers and equipxent to prevent static sparks. Use non-sparking tools.

Do not smoke in areas of use or storage. Use with adequate ventilation. Do not breathe vapors. Avoid contact
with eyes and skin. This material is poisonous when inttoduced intc the body metabolism. DO NOT INGESTII!
Provide preplacement medical exams and periodic medical surveillance for industrially exposed workers with
emphssis on neurolegical and visual functions, liver, and kidney systems.

DOT CLASSIFICATION: Flammable ligquid, UN1230 DOT LABEL: Flammable liquid.

DATA SOURCE(S) CODE (Sce Glowsasy) 1, 2, 4-12, 16, 19, 20, 23-26, 31, 34, 37-39, 43, 47, 63, 79. R.

APPROVALS PR Recvce, 11/8y
ety Toreior. ot i A e e v f e VAN
Cothaoss. P whang C arpe p{Pageny ...:n:-:_,. — —— o rmp— INDUST. HYGIENE/SAFETY =P8
-ﬁ;y--ﬁnr-:y--‘ 7 of aech o apy -y ‘0 [
| MEDICAL REVIEW: & — % D. »s
JOA S/8$1M GENIUM PUBLISHING Copyright © seprember 1, 1985
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G
MATERIAL SAFETY DATA SHEET , g peers
GENIUM PUBLISHING CORPORATION Revision E
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 T e
From Genium’s MSDS Collection, to be used 21 a reference. Revised: Septeaber, 1985

SECTION 1. MATERIAL IDENTIFICATION 17

MATERIAL NAME: METHYLENE CHLORIDE (Revision E)
OTHER DESIGNATIONS: Dichloromethane, FREON 30, Methane Dichloride, CHZCI?; CAS#75-09-2.

MANUFACTURER/SUPPLIER: avajlable from many suppliers, including:
Dow Chenmical USA
2020 Dow Center
Midland, MI 48640
(517) 636~1000

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
[METHYLENE CHLORIDE R ca 100} § hr TWA: 1q0 ppm
B i or 350 mg/m"*
H—C -Cl LT 2l /e el -
él Human, Inhalation:
TCLo: 500 ppm/8 hr.
{Blood effects)

* ACGIH TLV/TWA (19858¢). OSHA PEL is 500 ppm with a ceiling of 1000 and “TClo: 7500 ppm/ 1 year-i
a permissible peak exposure of 2000 ppm for S minutes per any two-hour -£§§§_gff55332 ________ U
period. Rat, Oral: LDSO:

NIOSH recommends a 10 hy. TWA or 75 ppm with a ceiling concentration of 2000 ng/kg
500 ppm (15 minute TWA). NJOSH alsc warns that toxic hazards associated

with exposure to methylene chloride are increased by the presence of

alsohol andécr carbon monoxide and by heavy Jabor and smoking. .

SECTION 3. PHYSICAL DATA

Bojiling point, 1 ate ......civceeernn 104°F (40°C) Specific gravity, 25/25C .... 1.32

Vapor pressure ¢ 20°C, mmHg ......... 340 Volatiles, % ... ... . cciunn ca 100

Vapor density (Air=l) .............00 2.9 Evaporation rate (CClg=1) ... 1.47

Solubility in water, wt. V ¢ 20°C ... ~1.6 Freezing point ............., -140.8°F (-96°C)
) Molecular weight ............ 84.94

APPEARANCE § ODOR: Colorless liquid with a penetrating ether-like, sweetish odor. The unfatigued recognition
threshold for 100% of test panel is 2314 ppm.

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Flash Point and Method Awoignition Temp. Flammability Limits w Air
None (T.C.C.) 1031°F  (555°C) Vol ¥ at 100°C in 0a 12 66.4

[EXTINGUISHING MEDIA: Use extinguishing wedia that are appropriate for the surrounding fire. Use water spray
to cool fire-exposed tanks/containers. When heated, methylene chloride forms weakly combustible mixtures in
air. It will form flammable and explosive mixtures in an oxygen-enriched atmosphere. Methylene chioride ha
a high vapor pressure; when spilled, its vapor concentration in air may increase rapidly. Containers of
methylene chloride may rupture violently during a fire. .

Firefighters should wear self-contained breathing apparatus with face piece and full protective clothing.
Vapors of methylene chloride can flow to low-lying areas.

SECTION 5. REACTIVITY DATA

This material is stable at room temperature under normal storage and handling conditions. It does not under-
go hazardous polymeri:zation. Methylene chloride is incompatible with alkali metals including sodium-
potassium alloy, finely powdered aluminum and magnesium, n-Methyl-n-nitreso-ures, and potassius hydroxide,
and potassium tert-butoxide. Contact with these materials may cause violent reaction or explosion. Pro-
longed exposure to water may cause noticeable hydrolysis to hishly corrosive hydrochloric acid when tempera-
ture is above 60°C. Avoid contact with oxidizing agents and caustics. In organic-enriched atmospheres or
when heated (>100°C) vannrs wmay be readilv ignitsd. Evpnreuras ta high temperatures (from open flames, hot
surfaces, welding arcs, etc.) can produce corrosive and toxic thermal oxididative decomposition products
siich as hydrogen chloride and small quantities of phosgene.
Capyriga © oo e dmu. Gamtun Putiiatng Cov ENIUM PUBLISHING




Revised: 9/BS
MSDS # G 310 . lasued METHYLENE CHLORIDE (Rev. E)

SECTION 6. HEALTH HAZARD INFORMATION TLY 100 ppm (ses Section 2)

' Methylene Chloride enters the body mainly by inhalation and skin sbsorption. Vapors of methylene chloride
ate narcotic and may cause toxic encephalopathy. Excessive inhalation of vapor (300-700 pps for 3-S hrs.)
causes slight loss of coordination and equilibrium. Symptoms of overexposure can also include dizziness,
nauses, tingling of extremities, stupor, lethargy, convulsions and diminished vision. Severe exposures aay
cause unconsciousness and death. Sywptoms of overexposure to methylene chloride are usually delayed in onset |
The liquid is irritating to the eyes and may cause burns if not promptly removed. Prolonged or repeated con-
tact with the skin may cause redness, irritation, dermatitis, frastbite or burns. It may be absorbed through
the skin in toxic amounts. Ingestion of methylene chloride causes irritation of the gastrointestmsl tract
and symptoms resewbling those from inhalation of vapor. Long-term exposure to mild or soderate doses of
sethylene chloride may cause delayed onset (24-48 hrs.) of dizziness, headache, mental confusion, slurred
Speech, double vision and sieeplessness. Medical recovery may be sluw. NOTE: Methylene chloride is stored i*
body fat and metabolizes to carbon monoxide, which increases and sustains carboxyhemoglobin levels in the
blood, reducing its oxygen-carrying capacity. It may damage the liver, kidneys, or blood. Alert medical
attendants to its secondary ha:ard.
FIRST AID: EYE CONTACT: fromptly flush eyes, including under eyelids, with running water for at least 1§
minutes. Get medica! attention if irritation persists {in-plant, paramedic, or commmity). SKIN CONTACT:
Flush exposed ares with water while removing contaminated clothing. GCet medical sttention if irritatiom
persists. INHALATION: Remove to fresh air. Restore and/or support breathing (0, therapy) as required.
Keep warm and at rest. Get medical help. Advise physician not to use adrenalin. INGESTION: Get prompt
medical heip! Do not induce vomiting. If vomiting occurs sng;ineously, position victim’'s head below
trunk to resist aspiration hazard. Advise physician not to use adrenalin.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from the area except for those involved in clean-up.
Remove leaking contsiner to safe place if feasible. Absorb small spills with an absorbent material such as
paper towel or vermiculite. Evaporate off solvent in an exhaust hood and place absorbent in a closed
container for disposal. Dike large spills and collect for recovery or disposal. Pick up residue with
absorbent {as with small spills) or flush to ground (not to sewer) to evaporate. Clean-up personnel should

-l wear respiratory equipment and protective clothing to prevent inhalation of vapor and contact with skin/eyes.
JISPOSAL: Reclaim vaste sclvent by filtration and distillation procedures. Place in closed containers for

»isposal by a licensed contractor, or burn in an approved incinerator.
#ethylene chloride is designated as a hazardous waste by the EPA. The EPA (RCRA) H.W. No. is OBU (40CFR261).

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation {explosion-proof) to meet TLV requirements. Floor level venti-
lation and sump ventilation may also be necessary. For emergency or non-routine exposures, wear ah appro-
priate NIOSH-approved respirator. All electrical service in use or storage areas should have an explosion-
proof design. When handling liquid, wear necprene, PVA, or vitron gloves and safety glasses. In case of leak
or spill or unusual handiing where repeated or prolonged contact may occur, use protective clothing, aprom,
boots, and splash goggles or face shield as necessary. Remove contaminated clothing promptly and do not reuse
until it has been properly laundered. Eye wash stations and safety showers should be readily available in use
and handling areas. Contact lenses pose a special hazard; soft lenses absorb; all lenses concentrste irritantq.
NOTE: CO and CH,Cl, content of workplace air are additive and both must be monitored where methylene chloride
¢xposures occur. Preplacement and annusl physical exams should emphasize the nervous and respiratory systems
liver, kidneys, skin, eyes and carboxyhemoglobin levels. Those witi a history of cardiovascuilar wiscase or
who are heavy drinkers or smokers should avoid exposure to this maverial.

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated ares away from combustibles and sources of heat
and ignition. Open containers slowly and with caution. Protect contasiners from physical damage. Keep
containers and storage tanks free of water and moist air. Be careful when handling this compound. Use only
with adequate ventilation. Don't bresthe vapors. Avoid contact with eyes, skin and clothing. When methylene
chloride vapors are drawn into the combustion chamber of a space heater, severe corrosion damage to the heat-
€T can occur, even at levels well below the TLV. LARC Review (1979) listed animal carcinogenic determination
as indefinite. A substantial risk notice to EPA (TSCA, 8e)} reports s high incidence of lung and liver tumors
in mice in long-term inhalation studies at 2000-4000 pps (1984, preliminary).

DOT CLASSIFICATION: ORM-A DOT I.D. No. UNISS3 LABEL: None (or St. Andrew's Cross)
IMO CLASS: 6.1 -
"OXTXSOORCE(S) CODE (Sex Glomaryy 1-12, 14, 16, 23, 25, 31, 34, 37, 38, 47, 48.R.
) APPROVALS ?[OB“.acu, 11785
Sty -l B y o harem b ‘s purpwam e X}
e g o . T o oo s St ettt o roop INDUST. HYGIENE/SAFETY /2
r:y--u-‘u:y-- Py &f wach - » ‘v M—— g
1 —— - MEDICAL REVIEW: DD“ S J
JOA sasim GENIUM PUBLISHING Copyright © September 1, 1933
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NEU-TR1 SOLVENT

MATERIAL SAFETY DATA SHEET @

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GENIUM PUBLISHING CORP. Date September 1978

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: NEU-TRI SOLVENT

DESCRIPTION: Trichlorvethylene with up to 32 of proprietary stabilizer mixture

OTHER DESIGNATIONS: Stabilized Trichloroethylene; TCE, Stabi{lized; GE Material DSBSSD,
CAS# 000 079 016 .

MANUFACTURER: Dow Chemical Company

Midland, MI 4B64LD Telephone: (S517) 6364400
SECTION 11, INGREDIENTS AND HAZARDS x HAZARD DATA
Trichloroethylene (See also MSDS# 312) >95 8-hr TWA 100 ppu“
Proprietary Stabilizer Mixture’ <3 None established
*Stabilizer includes several compounds, including amines IcE
and epoxies; epichlorohydrin (ACGIH, 1§78, TLV change to Buman, inhslation
2 ppm) is present at less than 0.5 in this blend. TCLo

160 ppm/B3 minutea

**NIOSH (1978) has requested OSHA to lower this exposure
(central nervous

level because of evidence of a tential carcinogent
h:;:rd go man. TLV of 2§ PP “pg indicated as rg:dnc.y systes)
BC LA

SECTION 111. PHYSICAL DATA
4Boiling point at 1 atn, deg C ———= 87 Specific gravity at 25 C —=cww=w—= 1,46

Vapor preasure at 20 C, = Bg 66 Volatiles, Z ca 100
Vapor demsity (Air=1) 4.5 Evaporation rate (CClz=l) —-— ca 0.7

Solubility in wmter at 25 C, g/100 g - 0.1

Appearance & Odor: A colorless liquid with a sweer, ether-like odor

SECTION IV. FIRE AND EXPLOSION DATA LOWER |urPER
Flash Point and Method Autoignition Temp. | Flammability limits In Air
Noue 768 ¥ Volumse X at 100 C 7.8 32

Extinguishing medis: WUater fog QL
[This material is generally considersd noncombustible; however, at vapor temperatures abov

50 C in air it can be made to burn,
Firefighters must use self-contsined bresthing apparatus when this material is involved

in g fire situacion.

SECTION V. REACTIVITY DATA

This material is stable under normml conditions of handling and storage. Tha stabiliser
cootent is regquired against oxidation, degrsdation and polymerization when heated (am
in a vapor degreaser) or exposed to sunlight, High energy exposure, such as & welding
arc or open flame can generate phosgene (toxic) and BCL.

It will react wvith strong slkali (XOE or NaCH) to form explosive chlorcacetylene, but sodal

hnh does pot react in this manner.
1

usinug chloride can catalyze the polymerization of trichloroethylenas.

e T T e praaiant. GENIUM PUBLISHING
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NO. 1156

Cxcessive inhalation causes irritation of respiratory passages and can produce headache,
dizziness, nauses, unconsciocusness and even death. Eye exposure to vapor can be irri-
tating and to liquid is irricating and csuses minor cormeal injury. Prolonged or re-
peated contact with the skin produces irritacion and dermatitis. Direct, confined skin
contact can cause burns. Ingestion irritates the GI trsct and produces narcosis; un-
consciousness and kidney failure can occur in severe cases. FIRST AID:

Eve contact: Flush immediately with pleaty of running water. Continue washing eyes for
at least 15 minutes; then get prompt medical attention.

Skin contact: Promptly remove contaminated clothing. Wash exposed areas with soap and
water.

Inhalation: Remove to fresh air; restore breaching if required. Keep at rest and wvara.
Irmediately consult physician. (Advise him not to give adrenalia.)

Ingestion: Uo not induce vomiting! Get immediate medical help. (Waru physician not to

use adrenalin.)

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Evacuate area; provide maximum ventilation; eliminate ignition sources, Confine spill;
do not allow to run to sewer, Pick up spill with vacuum or an absorbent solid and stor
in closed container for disposal. Notify safety personnel for large spills. Clean-up 1
personnel should use protection agaimst inhalation of vapors and contact with liquid.

DISPOSAL: Send to a reclaimer to recover TCE, or dispose of adsorbed material in an ap-
proved landfill, or burn waste in an approved incinerator with HCl scrubber. Follow
Federal, State and local regulations.

SECTION VII], SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust ventilation to meet TLV requirements. Do
not use in confined area without proper ventilation or respirator use. Approved respir-
ators should be available for emergency and non-routine use. Above 1000 ppm or for un-
known concentrations use approved self-contained or air-supplied breathing apparatus.
Use full facepiece cartridge (1-2 hrs max) or cannister respirator for exposures above
the TLV or ceiling limit (300 ppm for 5 minutes in any 2 hours).

Prevent prolonged or repeated skin contact by use of neoprene gloves and, where splashing
is possible, an apron. Use splash-proof goggles for eye protection. Gas-tight goggles
should be used by maintenance and emergency perscnnel. An eye wash station should be

available where splashing is probable.
Provide adequate ventilation to sumps and lowareas to disperse any collection of heavy TCE vapor{.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, dry, well-ventilated place away from high temperature scurces. No smok-
ing in storage or use areas. Store away from strong acids or bases,

Only trained personnel should operate a degresser with this material. Monitor stabilizer
level (see supplier). Avoid collecting aluminum fines or chips in a vapor degreaser.

TCE continues to be under study as s suspected carcinogen in man, Exercise due caution
in use. Avoid skin contact. Avoid breathing vapors, Preclude from exposure those
with prior disease of the lungs, liver, kidneys, or central nervous system. Medical

surveillance and biological monitoring is WIS
Teconmended, APPROVALS : ’
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MATERIAL SAFETY DATA SHEET

124
GENIUM PUBL!ISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY, NY 12303-1836 USA PENTACHLOROPRENOL

(518) 377-8B55 GENIUM PUBLISHING CORP.
DATE Ocrober 1983

SECTION |. MATERIAL IDENTIFICATION
MATERIAL NAME: PENTACHLOROPHENOL

DESCRIPTION: Wood preservative and fungicide, algacide in cooling towers. -
OTHER DESIGNATIONS: PCP, Phenchlorol, Penta, CAS #000 087 865, C6Cl OH o )
MANUFACTURER: Available from several auppliers. 5
] o
(4]
SECTION Il. INGREDIENTS AND HAZARDS. %o HAZARD DATA
Pentachlorophenol (Purified)® B-hr TWA 0.5 mglm3
(skin) e
*Composition varies with each industrial batch. funan, Oral
PCP is about 90% for commercial material with major LbLe 29 mg/kg
impurities tetrachloreophencl and hydroxychlorodiphenyl Rat, Oral
ethers. Lov level contamination by certain chlorinated LDy, 50 mg/kg
dioxins and dibenzofurans may be responsible for Rat, Inhalation
| ]
some toxic effects of commercial PCP, such as chlorocacne.s o 1170 ug/kg
sCurrent OSHA PEL gnd ACGIH (1983) TLV. The ACGIH =0
STEL is 1.5 mg/m”. *2,3,7,8-TCDD is not s contaminate. : Rﬁioozslésgl‘?!p;:.g;r“

SECTION il). PHYSICAL DATA
oiling point, ! amm deg C (decomposes) - 310 Specific gravity, 22/4C ———o 1.978»
Vapor pressure, mm Hg & 20 ---—--—— - 0.0001 Melting point, deg C ~=——=n-e= ]91#

@ 100C ~o—==e—m=a 0,12 Molecular weight —e———————— 266,35
Vapor density (Air=1) 9.2 Log octanol/wvater
Solubility in water, ppo @ 20C c——weemw= 14 partition coeff, ————————- 5.0]

jAppearance and Odor: White flake, needle-like crystals or block form; pungent odor
only when hot. (Technical grades dark ggey to brown). Good warning properties

tgﬁ;‘iﬂéﬂ‘éﬂfﬁ;f!ﬁg !g‘d_ ngcxgsgt):l!tcgm?§4gia'l_products can be SC1.85 and m.p. 1B88-189C

SECTION IV. FIRE AND EXPLOSION DATA lower | Upper
Filosh Point ond Methed Ay aninon Temp, Flamrmeab lity Limits in Air
None* Not combustible®

Extinguishing media: Use that appropriate for surrounding fire: Dry chemical, carben
dioxide, foam, water spray. Use water spray to cool fire-exposed containers. When
invelved in a fire, it emits toxic fumes.

Firefighters should wear self-contained breathing apparatus and full protective
clocthing.

*The_ne ; material is not combystible. However, wood tregting ia preformed using 52 PCP
{_solin. in petroleum solvents Emineral spirits, kerosine) which are combustible.
SECTION V, REACTIVITY DATA

This is a stable material in closed containers at room temperature under normal storage
and handling conditions. It does not polymerize.

A weak acid wvhich forms salts in alkaline solutions.

Solutions subjected to sunlight or ultraviolet light undergo photochemical degradstion.
Thermal-oxidative degradation products include vapors of hydrogen chloride and chlorine-
containing compounds. .

GENIUM PUBLISHING

Coprrigit © 194 Gonian Pubiinising Carparstion
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No. 317

SECTION Vi. HEALTH HAZARD INFORMATION 11005 mg/m> (skin) (See Sect I1)

Unacclimated individuala exposed to dust or sprays {conc. >1.0 mg/wd) can experience
irritation to the upper respiratory tract (coughing & sneezing), eyes (rearing) and
skin. Readilvy absorbed through the skin causing systemic injury. The risk of serious
intoxication 1s increased in hot weather. Skin contact causes irritstion, dermactitis,
and acneform (believed mainly from impurities in PCP). Solutions as dilute as 1Z can
cause skin irritacion upon prolonged or repeated contact. Symptoms from excessive
exposure include anorexia, fever, profuse sweating, increased respiration, suscular
veakness, hyperglycemia, wveight loss and heart failure.

FIRST AID:

Eve Contact: Flush thoroughly with running water for 15 min. including under eyelids.
Skin Contact: Remove contaminated clothing! Wash affected area with soap and water.
Inhalation: Remove to fresh air. B
Ingestion: Give several glasses of water to drink. Induce vomiting. Control rising

body temp. with ice-cold towels or cold water bath,
Get prompt medical help for further treatment, observation and support afyer first aid.

SECTION VH. SPILL, LEAK, AND DISPOSAL PROCEDLIRES

Notify safety personnel. Provide ventilation. Clean-up workers need full protection
against inhalation of vapors and contact with solid or solution. Collect solution

spill with absorbent solid and place in metal container for disposal. Wash residue with
soap and water, Prevent spills from entering severs, streams, and open wvaters.
DISPOSAL: Waste material can be buried in an approved landfill or dissolved in a flamma-
ble solvent, and burned in an approved, high temperature (>600C) incinerator using an
afrerburner and scrubber for HCl abatewent. Follow Federal, State, and Local regula:ionl1
EPA(CWA) RQ 1s 10 1bs (40 CFR 117); EPA(RCRA) HW No. U242 (4OCFR261),
AQUATIC TOXICITY Tlm 24 (fathead minmnow): 0.33 mg/L

SECTION Vilt, SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation to meet TLV requirements. When needed a
chemical cartridge respirator with a dust, mist and fume filter and orgsnic vapor
cartridge can be used to 25 mg/m”; a full faceplece is needed >2.5 mg/m .3Approved, selfd
contained, positive pressure, bresthing apparatus can be used to 150 mg/m”.

Use impervious gloves, boots, protective clothing, ete. to avoid skin contact with liquid.
Use chemical safety goggles with a faceshield if splashing is possible. Contaminated
clothing to be removed and laundered before reuse. Showering after workshift with a
complete change to street clothes is desirable. Use separated lockers for street clothes|

Eyewash stations and washing faciliries should be available near use areas.

Preplacement and periodic physical exams should emphasize cardicovasular system, eyes,
sgzﬁfyégspira:ory tract, liver, kidneys and skin. Provide training to those working

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in cliosed containers in a cool, dary, well-ventllated, low iire hazard area away
from sources of heat and combustible marerials. Protect containers from physical damage.
Oucside or detached storage preferred. Accumulated sludge at the bottom of dipping
tanks may concentrate toxic impurities at much higher levels than original product.

Avoid inhalation of vapors, dust or fumes. Avoid eye or skin contact. De not ingest.

Wash thoroughly afcter handling and follow good perscnal hygiene practices.

PCP can be embryotoxic and teratogenic in test animals. No safe exposure level for
pregnant women is established at this time. (See AIHA Journal &3, pp 799-810, 1982).

DOT Classification: ORM-E I.D. No. NA2020 Label: POISON

DATA SOURCE(S) cODE: £-16,16,20,23,27,31,34,37,38,46-49; DHHS(NIOSH) Publ. #83-106.

Anpran = © v - - s »e y APPROVALS: MIS/CRD 1, M. W
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G 385
MATERIAL SAFETY DATA SHEET ; ";Zi O'L o

GENIUM PUBLISHING CORPORATION {Revision B)
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 o . September, 1980
From Genium's MSDS Collection, 10 be used as 3 re ; Revised: September, 1985

SECTION ). MATERIAL IDENTIFICATION 17

MATERIAL NAME: pHENOL
OTIiER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide,

Phenylic acid, Phenyl alcchol, CAS ¥000 108 952, C6HSOH
MANUFACTURER/SUPPLIER:  Available from many suppliers, inciuding;

Dow Chemicai USA
2020 Dow Centar
Midiand MI 4B640 {517) £36-1000

SECTION 2. INGREDIENTS AND HAZARDS - % HAZARD DATA
PHENOL . ca 1001 8 hr TWA: 5 ppm,
Y  Nou 19 mg/w3 (Skin) 50
STEL: 10 ppm, 38 mg/m___
Human, Oral LDLe:
® Current OSRA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicatey 140 mg/kg |
a potential contribution to overall exposure via absorption through Rat, oral LDLa:
the skin. LI 745 SN
NIOSH recommends a 10 hr. TWA of 20 mg/u3 with a ceiling of 60 ng/u3 Rat, skin LDSO:
for any 15 minutre peried. 669 mg/kg

SECTION 3. PHYSICAL DATA

Boiling Point @ 1 8ta ......cunvsn 359.4°F (181.9°C) Specific Gravity (H,0s1):
Vapor pressure ¢ 25°C ............ 0.35 Solid: 1.017 ¢ 25/4°C
Vapor density (Air=1) ......vecnne 3.24 o Liquid: 1.0576 ¢ 41/4°C
Solubility in water (% by wt.) ... 8.4 ¢ 20°C Melting point ............. .. 109.4°F (43°C)
(Sol. in all proportion ¢ temp. >66°C) Volatiles, $ by vol ¢ 20°C .. ca 100
APPEARANCE § ODOR: White crystalline solid with a charac- | CYapoTation rate (BuAc=I) ... <0.03
teristic sharp medicinal sweet, tangy odor which is de- H Viscosity, C?S, ¢ 80°C...... 1.51
tec%able above 0.05 ppm. Phencl turns pink or red if it .'Holecular weight .......... . 94.12
contains jppurities or 1f it is exposed 1o heat or lipht.
SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Flash Point and Method Autoignition Temp. Plammabiliry Limits in Air
175°%F (79°%¢) c.c. 1318°F (715°0) % by volume 1.5 8.6

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a scolid stream of water
since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/containers.
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it remits
toxic fumes and vapors which will form explosive mixtures with air. Solid phenol burns with difficulty,
giving off a heavy smoke.

Firefighters should wear self-contained breathing spparatus and full protective clothing when fighting fires
involving phenol. NOTE: Water containing phenol can cause severe chemical burns.

SECTION 5. REACTIVITY DATA

This material is stable at room temperature under normal handling and storage conditions. It does not undergo
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to
many metals, including sluminum, lead, magnesium, and zinc. Reaction with these materials causes phencl to
become discolored. Do not heat phenol above 122°F (90°C).

Thermal decomposition or burning produces oxides of carbon and water.

Caprright € wm b duia. Ganivwn Pubdating Coarpmresun SHING




Revised 5/85%5

MSDS # G 355 qasued 3780 PMENOL fRey, B)

SECTION 6. HEALTH HAZARD INFORMATION TLY 5 pom or 19 mg/m3 (Skin)
ThEno: 15 & EERerss proLwopiasmlc pocison WHiCh 13 COTTGOSive 1w 0Oy tissue. ?ﬁ?ﬁmw
avsorption, vapor innslation, or ingestion. Vapors of phenol are irritating to the eyes, noae, and torcat.
Tne liquid i{s rapidly absorbed through tne skin. Contact with the skin causes a white wrinkled discoloration
followed by a severe burn or systemic poisoning if not properly removed. Intense burning and paln from skin
contact pay be delayed. Absorption of phenoi through skin may eause sudden collapse, or death. Symptoms
deveiop rapialy. When ingested, phenol causes burmning of the gasircintestinal tract, and blotches on the lip#
and in the mouth. Headache, nauses, dizziness. dyspnea, shock, convulsions, and death may follow exposures
by any route. Chronic exposure to low concenirutions of phenol may cause digestive disturbances, nervous
disorders, skin eruptions, and death due to liver and kidney demsge. The TLV is set to prevent systemic

isening.
g?RSTni?g: EYE CONTACT: Irmediateiy flush eyes, including under eyellds. with copiocus amounts of rmmning
Wwater Tor at 1east X minutes. Get medicsl attention! { Inplant, comnunity. paramedic}. SKIN CONTACT:
Irmediately flush skin for at least 30 rinutes while removing contaminsted clothing and shoes. Get medical
stiention! INHALATION: Hemove viciim w fresh sir. Restore and/or SuppoTt breathing as necessary. Kegp
person warm and guiet. Transport to a medical facility. INGCESTION: Give victim large quantities of milk or
water as quickly as pessible. Induce vomiting by toucning back of throat with finger. [o not give fluids or
induce vemiting if victim is unconscious or is heving convulsions. Contact a physician or Poison Centrol

Center and tiransport o a redical facilivty.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Moti1ty safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuste all personnel from area, except for those involved in clean-up. Close
the leak immediately, if possible. Absord small spills on paper, vermiculite or other absorbent and place
in a closed mer2] container for disposal. Dike large spills and allow material to cool and solidify. Shovel
solid into steel containers for disposal. Flush spil]l area thoroughly with water and collect flushipgs and
wash water for disposal. Do not allow phenol to enter sewer, watersheds, or waterways! Notify proper
authorities including the National Response Center (800-424-8802). Clean-up personnel must wear a self-
contained breathing apparatus and full personal protective clothing and equipment, DISPOSAL: Burn contami-
nated waste in an approved incinerator. Phenol may be recovered by charcoal absorption, solvent extraction on
steam stripping. A concentration of 1% by weight is required for ecconomical recovery. Phenol is water soluble
and is amenable tn hiolneciral ar rhamiral nxidatinn. Solutions can be chemicallv oxidized bv chlorine.
chlorine dioxide, or other oxidants. Phenol content of water supply not to exceed 0.001 wg/L. (DO NOT
flush phenol down drains.) RCRA Hazardous Waste ¢ U188 Reportable Spill guantity ... 1000 1bs.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. When phenol is
heated, vapor inhalation can be a serious hazard without proper precaution, For emergency or nonroutine
exposures where the TLV may be excceded, use an appropriate NIOSH-approved full face respirator. Fuse hoods
should maintain a zinimm face velociry of 100 1fm. All electrical service in use or storage areas should
have an explosion-proof desigm.

PANGERE Avoid any contact with this material. Full protective equipment, including splash goggles, faceshield
impervious gleves, apron, boots, impervious shirt and trousers, hard hat with brim, acid suit and respirator
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until
it has been properly laundered.

Eyewash stations and safety showers should be readily available in use and handling areas.

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated area away from heated surfaces, open flame and
ignition scurces. Outside or detached storage is preferred. Protect containers from physical damage.

Phenol is a very dangerous compound. Do not breathe vapor or allow liquid to come in contact with the skin.
Wear appropriate protective equipment and remove contaminated clothing immediately. Use extreme c:uﬁ}on when
transporting phenol to prevent leaks. Vent containers before heating and do not heat above 140 F (60 C). Do
not eat or smoke in areas where this material is being used or handled. Do not allow employees who have
diseases of the central nervous system, liver, kidney, or lungs to work in arzs of phenol exposure. Provide
preplacement and periodic medical exams to employees working with phenol. Do not allow untrained workers to
handle this material (see also ASTM D2286-Sampling and Handling Pheneol).

ICC & DOT - Class B Poison. LABEL: POISON .

DATA SOURCE(S) CODE (Sec Glossary)  2-12, 15, 19, 23-24, 31, 34, 37, 38, §9. 79. R.

. APPROVALS %C{\w«“- s
m:::m:;pmﬁ::mu;;yuzndm;;--; -
S e Coromioe Chems 1o war s s 0 reprTAcms e sad s & - INDUST. HYGIENE/SAPETY 9{«) 7/- 84
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1145 Catalyn Street
Schenectady, NY 12303 1836 USA DICHROMATE

(518) 377-8855 e rusUBen co®. | Issued: January 1986
SECTION L MATERIAL IDENTIFICATION = o e v w19
"MATERIAL NAME: |

; POTASSIUM DICHROMATE

Material Safety Data Sheet No. 168
Genium Publishing Corporation @ P POTASSIUM

POTASSIUM DICHROMATE, K2Cr07 >99 ACGIH TLV (19858
8-hr TWA: 0.05 mg/m- as Cr (VT)

OSHA PEL Ceiling 0.1 mg/m>
Onal, Dog, LDLo: 2829 mg/kg

NIOSH recommends a TWA of 0.025 r:n;,'m3 and a ceiling of 0.050 mym’,

s Cr (VD).
i ! : 163
Not: Purity level may vary with grade. Check supplier’s specifications Oral, Guioea Pig, LDLo: 163 mg/k
for exact composition information. Onal, 004, LDLe: 25

SECTION 3. PHYSICAL DATA -

Melting Point ... 748 4'F (398°C) pH of Aqueous Solution, 1% ... 4.0

Specific Gravity @ 25°C .. 2676 10% .. 3.6
Solubility in Waier, @ 0°C ... 4.9 3/100c Boiling Point ... 932°F (500°C) (Decomposes)
@ 100°C ... 102 g/100cc Vapoe P @ 25°C ... Negligible
Appearance xnd odor: Bright orsnge-red crystals. No odor.
SECT]O 4. FIR ) A P S A A wWER U‘PPER
Flash Point and Method Autoignition Temp. Flammability Limies In Air
Not Applicsble Not Applicable Not Applicsble

Potassium Dichromate is o oxidizing agenl and can promowe and Iniensity combustion, particularly whep heated. Flood fires
with water (if water is a suitable extinguisher for burning material). Prevest rupoff to sewers and walerways.

Fire fighters should wear self-contained breathing spparstus and full protective gear,

SECTION 5. REACTIVITY DATA =

Potasrium dictromate i3 stable & room zmperatire, lldoanupolym ltdenompuat%!’F(SOOC)wimme
evolution of oxygen sod formatiop of chromium oxide rnd potaasium chromate.

This material is a strong oxidizing sgent Contact with reducing ageots snd flammable and combustible materials (papet,

wood, organics, metals) can cause ignition, perticularly wheo heated. It rescts explosively with hydrazine snd
hydroxylamine.

- Hm“? ] o
RSV 0021492



No. 168 1/86 POTASSIUM DICHROMATE

[ SECTION 6. HEALTH HAZARD INFORMATION [TLV: o= aemesdor ain

Inhaling dichromate dust and mist can jrritate the pose, throal, tronchial tubes, and lungs. Prolonged or repeaed exposure
may result in ulceration and perforation of the nasal septum. Kidney sod liver damage have also bees neported.  Skin contact
is axsociated with both contact dermatitis and allergic akin rathes. Ulkerstion of the stin ("Chrome ujcens®) may also occur,
especially if the skin is broken. Increased incidence of respiriory cancer have beep reported in the chromate-producing
industry. The IARC has classified “chromium and cortsin chromlum compooends® as being carcinogenic ©© humans. The
specific chromium conxpounds responsible for the carcinogenic effects are not identified. Io its 1975 criteria docnment on
chromium (VT), NIOSH identified potasrium diclromate a3 2 “pop-<cartinogenic chromium (VIL®

EIRST AID: EYE CONTACT: Lemedistely flush eyes with pleoty of water, including tmder the eyelids, for at Jeast 1S
minutes. Seek medical atiephion immediately,. SKIN CONTACT: Remove coptaminaied clothing. loumediaiely wash
coptaminsted skin with soap and water. If iritation persists afier washing, prevent fusther contact and seek medical

anention.® INHALATION: Remove victim to fresh air. If necessary, aid breathing and get wedical help.  INGESTION: if
victim is conscious, give large quantities of water to drink. Induce vomiting. Never give victim snything by mouth if he/she
is unconscious or ip copvulsions. Get medical assistance immediately,®

. GET MEDICAL ATTENTION = In plant, paramedic, community.

— SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES . :
Notily safety/covironmental personnel of large spills. Carefully scoop up spilled powder into & metal drum with cover, Avoid
geocrating dust. Mop up residue with watser, recovering the resulting solution for teatment and dispozal. Absord amall
sclution spills ov inert absorbent and place in a suitable container for disposal. Those involved in clesnup work should use
persocal protective equipmest 1o prevent conlact with akin, eyes, and clothing, and imhalation of dust and mist Reporting of
spills may be required. Reportable spill quantity » 1000 Tba. (40 CFR 117).

: Waswe conlaining this material may require disposal as 8 hazardous waste in an approved chemical landfill.
Contact supplicr or a licensed chemics! waste disposal cootractor for treatment and disposal instructions. Follow Federal,
state, and local regulations.
Applicable EPA Hazardous Waste Numbers: DOO] (Ignjtable, 40 CFR 261.21); D007 (EF Toxic, 40 CFR 261.24).

[ SECTION 8. SPECIAL PROTECTION INFORMATION i S
Provide general and Jocal exhaust ventilatioo to meet the TLV and o0 PEL requiremeais. Nlmﬂ-lppnwad Iu]l-fnc:pm
respirators with high-efficicocy dusvmist fillers should be used at operations where the TLV may be exceeded. Self-contained
breathing spperatus or supplied-air respiraiors should be worn under severe exposure conditions. Respirator usage must be io
sccordance with OSHA requirements” (29 CFR 1910.134). Wear rubber gloves, boots, apron, and chemical goggles or face
shield when handling this material and its solutions. Leather gloves and shoes thould be avoided becsuse they may become
impregunated with bichromate. If clothing becomes coutaminated, fresh clothing should be obisined promptly. Launder
conlaminated clothing before reuse,

Safety showers and eyewash stations should be provided in work sreas where this material is handled.

Cooiact lenses pose 8 special hazard; soft kenses may sbsord snd all Jenses concentrate ETitsots.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS ----- R TR ]

e m C CODLMDEN 10 8 <00, 08 POBCOm ace. Slore sway from and combusuble
toaterials and casily oxidizeble substznces. Protect conlainera from phyn‘nl damage. Muintain good housckeeping
procedures. Clean up spills promptly. Use with adequate veatilation

Foliow good personal hygieoe practices. Wash hands thoroughly afier handling and before eating and smoking. Wash all
areas of the body that may have come bn cootact with the material at the end of each work shift.  Eating and xmoking should
Dot be permitied in areas where solids or liquids cootaining chromates sre handled. Avoid iohalation of dust/mist spd cootact
with skio and eyes. Do not ingest

DOT Clssification: ORM-A Label: Nooe (49 CFR 172.101) DOT ID No: NAl4D
Data Source(s) Code: 2, 4, 8, 8, 9, 12, 19, 25, 27, S, S8, 61, B2. CV J

M'_-uhmdm mwp,- Appmﬁ% /96
mxm:'mmw Indust. H]MC/S!’W %‘)
bﬁm-w«-ﬂmry#uw Medical Review

A e e e T e et ' » pein Copyright © January 1, 1986
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MATERIAL SAFETY DATA SHEET GP 2
GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET POTASSIUM HYDROXIDE

SCHENECTADY, NY 12303-1836 USA Revisi Revision B
{518) 377-8855 GENIIM PUBLISHING CORP, DATE February 1984

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: POTASSIUM HYDROXIDE
OTHER DESIGNATIONS: Caustic Potash, Potash Lye, KOH, GE Maxerial D4Bl1, CAS #001 310 583
MANUFACTURER: Available from many suppliers, including:

Hocker Chemicals & Plastics Corp. Allied Chemicsl
Industrial Chemicals Group P.0. Box 1139R
Niagara Falls, NY 14303 -
sTel- 16} 278-7777 Mof;é;;:f;;lﬁ{jggggp Tel: (%01) 4554157
SECTION . INGREDIENTS AND HAZARDS Yo HAZARD DATA
Typical content: ) Ceiling Level
Potassium Hydroxide (KDH) >83 2 mg/w3 (KOH)*
Water <13
Potassium Carbonate (chos) <3.5 Human, Skin
50 mg/24H
[Severe Irritation
*ACGIH (1983) TLV, t, Oral
LD, 365 uwg/kg
SECTION 1ll. PHYSICAL DATA
Boiling point, l atm, deg F --—— 2400 Specific gravity, 20/4C 2.044
Vapor pressure, 719 C, mm Rg —- 1.0 Melting point, deg ¢ ———cm=—— 7360
Volarility € R.T. =——e=w-e= Negligible (1f anhydrous - 380C)
Solubility in water, X, at 0 C - &9 pH (0.1 M solution) e=c—ecmeme= 13.5
20C -~ 52 Molecular veight 56.1
100 ¢ - 64

Appearance & Odor: Off-white, hygroscopic solid; no odor. {(Irritancy of KOH dust may
become noticeable at 2 mg/m”.)

SECTION IV. FIRE AND EXPLOSION DATA Llowsr | Upper
Flash Poiny ond Method Ayroignition Temp, Flommaobitity Limils i Alr
None-Not combustible N/A N/A N/A N/A

Although it is not combuastible and does not support combustion, it can be hazardous if
present in a fire srea. The following should be known for fire fighting: (1) It can
melt and flow when heated (m.p. about 360 C). (2) Rot or molten material can react vio-
lently with small amounts of water (splattering, misting). (3) Can react with certain
metala, such as aluminum, to generate flammable hydrogen gas. (4) Reacts with coz.

Firefighters should use self-contained respirator and full protective clothing.

SECTION V. REACTIVITY DATA

It is & stable material in cloeed containers under normal conditions of storage and hand-
ling. 1t does not polymerize. It is hygroscopic. It remcts with carbon dioxide from the
air to form potassium carbonate.

Potassium hydroxide can react violently with strong acids and with many organic chemicals
especially with nitrocarbons and chlorocarbons. (Reacts with trichlorvethylene to form
spontanecusly flammable dichlorcacetylene.) It generates much heat when it di--olve- in
water.

Avoid contact with leather and wool (hydrelysis). It is corrosive te aluminum, tin, zine,
and alloys which contain these metals (liberates hydrogen).

enwvucv:udc--hitﬂn::::"' . . GENIUM PUBLISHING
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NO. 2

SECTION V. HEALTH HAZARD INFORMATION v (Cetling) 2 mg/md

trongly alkaline! Seolid or its Conc. solutions can be repidly corrosive to human tissue,
producing severe burns and severe to permanent eye injury. Dust/wist inhalation can in-

g:;icg&:gfnté:gi;§§gér=égi¥ iﬁ;;:i.lggfatinn csuses burns, extreme pain and esophageal

FIRST AID:
tact: Immedistely flush with running water for 15 min., including under eyelids.

eed In rins may save eyesight!) Contact physician! Conti tle flushi 30
migutes or notcngr u%til nedIcnlshelg obtained? v " nrinue sentle ushing

Skin Contact: Flush with running water, under safety shower while removing elothing for
;Eos: contact. Continue flushing up to an hour for serious cases until medical help
Inﬁaf:tfgni Safely remove to fresh air. Contact physician. Have trained person adminins-

teT oxygen for respiratory distress.
Inpestion: Immediately give 2-3 glasses of milk or water to drink; then citrus juice or

diluted vinegar to neturalize. Contact fhylician. Vomiting may occur spontaueously, but
do not induce it. Repeat giving liquid if vomiring occurs.

[Cet medical help for treatment, observation snd support after first aigd.

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES

votlly safety personnel of large spills. Institute prior plan. Provide ventilation (e lo-J
sion-proof where Hj can be generated). Clean-up personnel need protection against 1:ga1¢
tion of mists or dusts and skin or eye contact.

Promptly shovel or sweep up dr¥ material and place in appropriate container for use or dis-
posal. (Delayed clean-up will aliow pick up of moisture, increasing clean-up task.)
CAUTION! Avoid dusgiﬁ? conditions. Wet trace residues with wvater and neutralize with di-
lute acetic acid., (Sodium bicarbonate may be ised to pertially neutralize,) Flush with

much water, Do not flush waste caustic directl
DISPOSAL: Carefully dissolve in water and*ne%%i&% .\ﬁ“&rdoﬁu’:%rfa%cee:ﬂ‘%% 'd Flush to
[T EEVeT wit 1o;s of wate;, regulations permittin ’1?'1°"P§'° of through a licensed con-
o 25 P Eae CRP5 €8T ¥ 58 | SERT S ERUTEIT TET ToUtTalizing plant acid vastes.
QUATIC TOX1CIHY Tim 96: 100-10ppm  EPA (CWA) RQ 1a 1000 lbs. (4OCFR 117)

SECTION VI, SPECIAL PROTECTION INFORMATION

Frovide general ventilation, and alsoc local exhaust ventilation (with filtration to remove
KOH from exhausted air) to meet TLV requirements, especially where dusting or misting
occurs. For exposuTesto 100 mg/m3 use high efficiency particulate respirator or a self-
contained respirstor; full facepiéce. Wear chemical safety goggles and/or full faceshield
vhere dusting or splashing is possible. Use neaprene or rubber gloves and appropriate
protective clothing (apron, boots, etc.) where needed to prevent contact, especially when
solutions are prepared. Soiled clothing to be removed promptly and laundered before reusJ
Eyewash fountains, washing facilities and safety showers should be immediately accessible
in areas of use and handling.

Provide employee training for those working with KOR; until trained, workers should not
vork with this material.

SECTION 1X. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in & dry, well-ventilated area separate from acids, peroxides,
easily ignitible materials and other incompatibles. Protect containers from physical
damage. Have abundant water supply avallable where stored or used. Drainage systems for
storage br use areas need retention basins for pH adjustwent and dilution of spills
prior to discharge.

© prepare solutions add caustic potash slowly to water while stirring to avoid rapid heat
build up. Avoid breathing dusts or mists. Avoild contact with skin, eyes and clothing.
Wash thoroughly after handling. Wear protective clothing when handling material.

POT Classification: CORROSIVE MATERIAL 1I1.D. No. UN1813 (Dry Solid) Label: CORROSIVE

DATA SOURCE(S) CODE: 1-11,14,25,26,37,39,43,47-49

syera @ 1 n ol & e o e mocramm'y pummm o1 et | APPROVALS: MIS/CRD 4 WA Y\ Gf e/

Srcress s y e Ce Fw man b 9 B v T .

A e Gt A o e o et s =7 | INDUST. HYGIENE/SAFETY | iba)  3-¢ v

oo - o j meoical review:  FEB 1 3 Y984
GENIUM PUBLISHING
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No. s

MATERIAL SAFETY DATA SHEET | sTmRENe wwnaax
GENIUM PUBLISHING CORPORATION @ Revigiog B
1145 CATALYN STREET —

SCHENECTADY. NY 123031836 USA
{S18) 377-8855 GERILM PUBLSHING COR?, Date August 1979

SECTION 1, MATERJAL IDENTIFICATION
MATERIAL NAME: STYRENE MONOMER
OTHER DESIGNATIONS: Vinylbenzene, Phenylethylene, Ethenylbenrene,Stryol, CghsCE=CH2,
GE Material D5D50, ASTH D2B26 & 2827, CAS# 000 100 425
MANUFACTURER: This materiel is available from many suppliers, including:
Dow Chemical Company

SECTION I1. INGREDIENTS AND HAZARDS x HAZARD DATA
Styrene Monomer >99.2 8-hr IWA 100 ppm*
Typical inhibitor level (4-t-Butylcatechol) 10-15 8-hr TWA 5 ppm** (skir)

(See MSDS f421) 12 oo
#*Current OSEA level with a ceiling concentration of 200 PPT
s

Rat, oral

and a maximm peak of 600 ppm (less than S minutes in LDso 5000 mg/ksg

3 hour period) permitted. ACGIE (1979 Intended Changes
List) has recommended 50 ppm B-hr TWA.

**TLV suggested by Manufacturer.

SECTION 111. PHYSICAL DATA

Boiling point at 1 arm, deg C — 145 Specific gravicy (20/4 C) 0.907

Vapor pressure at 30 C, = Hg — 9.5 Malting point, deg C ~31

Vapor density (Air=l) 3.6 Volatiles, X ca 100

Solubilicy im H;O at 25 C, Wt.XI -~ 0.02 Evaporation rate {(BuAcwl) 0.3 -
Molecular weight 104.16

Appearance & Odor: Colorless to yellow, oily 'liquid wvith a sveet, pleasant odor whes pur
st low concentrations (unpleasant at i:l.;her concentrations). Recognition threshol T
(1002 test panel, unfatigued) is 0.15 ppm in air.

SECTION 1V. FIRE AND EXPLOSION DATA LOweER | UPPER
tiash Point and Method Autoignition Temp. | Flammability Limits In Air
88 P (31 C) (1CC) 914 ¥ (490 C) 2 by volume 1.1 6.1

Extinguishing Media: Dry chemical, foam, or CO; (wvater may be ineffective).

Use water to cool fire-exposed containers. (Sprinkler system desirable for storage ares.)
In large fires, the fire-fighring should be done at a distance or from a protected loca~
tion, since heated containers of styrene can explode.

Vapors can flowv along surfaces, reach distant ignition sources and flash back.
Pirefighters should use self-contained breathing eguipment with full face and eye
protection.

SECTION V. REACTIVITY DATA

e inhibited monomer is stable in steorage below 90 P for a limited period of time. (The
lover the temperature, the longer the storage stability.) The polymerization rate be-
comes significant when heated to 150 F or when the inhibitor content drops to 3 ppm.
Razardous polymerization can pccur with this wmaterial, especially when it 1s exposed to
heat, Tight, or catalytic materials (such as peroxides and strong acids), or if the
inhibitor is exhausted or removed.

Styrene ia a flammable 1iquid, OSHA Class IC. It will readily react with oxidizing agents}
Toxic gases and vapors, such as CO, are formed on partial oxidation.

Styrene can corrode copper & copper alloys & become inhibited for normal polymerization
by coppar content.

T T T e e s, : GENIUM PUBLISHING
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No. as1

SECTION VI. HEALTH HAZARD INFORMATION TLY  {See Sect. II)

'Eibosure to styrene vapors at (UU-400 ppm may be frritating to the eyes and nasal pas-
sages, above 800 ppm is gggg%;g;g;y irvitating. Eye damsge can occur. Righ concen-
tractions can have & toxic and anesthestic effect (one hour at 1000 ppm severely toxic
one hour at S000 ppm produces unconsciousness; 10,000 ppm for 30 minutes has caused
death). Repeated and prolonged contact of the liquid with the skin can cause defat-
ting and dermatitis.

FIRST AID:

n Contact: Wash exposed areas well with socap and water. Remove contaminated
cJothing promptly. Get medical help if irritation persists or if contact has been
extensive.

Eve Contact: Flush with running water, promptly and thoroughly, for 15 minutes. Get
medical attention immediately!

Inhalation: Remove to fresh sir. Keep warm and at rest. Restore breathing if needeg
Get wmedical help immediately!

Ingestion: Do not induce vomiting! Get medical help immediately!

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel. Eliminate sources of ignition and provide explosion-proof
ventilation. Clean-up personnel should use protective equipment to avoid contact
with cthe 1iquid or breathing of the vapors. Use nonsparking tools. Absorb on inert
s0lid, such as sand or vermiculite, for disposal. (Attempted reclaim of styrene
spills is not usually recommended.) Water can be used to flush spills awvay from
sensitive areas to open ground (not to sewer!).

DISPOSAL: Burn in & suitable incinerator or deposit mixture of styrene and absorbent ij
a8 sanitary landfill. Digpose of contaminated aryrenme promptly; do not store contam—
inated liquid styrene. Follow Federal, State and loclg Tegulations.

SECTION VII1. SPECIAL PROTECTION INFORMATION

Provide adequate local exhaust and general ventilation to meet the TLV requirements.
Approved corganic vagor cartridge respirator can be used for short periods up to 1000
ppm vapor. Use self-contained or air-supplied breathing equipment for higher or un-
known concentrations or oxygen deficient atmospheres, A full facepiece is required
above 400 ppm.

Use impervious gloves and chemical safety goggles for personal protection. Boots, face
shield, imperviocus clothing etc. may also be needed to avoid contact with the liquid,
depending on working conditions. .

An eyewash station and safety shower should be readily accessible.

Preplacement and pericdic medical exams recommended for those exposed to styrene.

Avoid breathing vapors. Avoid contact with liquid. Do no ingest. Follow good persons.
hygiene.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store in tightly closed, mild steel containers in a well-ventilated area away Irom heat
and ignition sources, direct sunlight, oxidizing agents, and polymerization catalysts
Store in the original container to avoid contamination. Control inventory! Monitor
inhibitor content and polymer formation in stored styrene. (See ASTM D2120 and

D2121. Large tankage should be inerted with nit Carry out transfers with
groundld nnﬁgbondeh %ontainer.. Ngegmgkigg 1n“ar€ﬁ§egf s:orzze, gandling or use.

Inhibited styrene can polymerize from frictional heat in a running centrifugal pump if
flow is stopped. Condensed styrene vapors (no inhibition) can polymerize.

[PATA SOURCE(S) CODE: 1-9,12,21,23,24 1 APPROVALS :

Mpere m D 0w - e T OrEmm @y recEy Industrial Hygiene
ORI B ARCOMDSYy ThoraVh SN NEBONAS Clre M BIEA WA A D Prane aon 8 ind Safety

A sorrEon. Guvsm Ptiarery) C S .. »o

L e B Y Y - (> - o

CNEAY | FERORT DTS ¢ K COFRAD.TON 8 0 Nl

MEDICAL REVIEW: 12/79

GENIUM PUBLISHING
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No. 56

MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION SULFUR
1145 CATALYN STREET

SCHENECTADY. NY 12303.1836 USA
(518) 377-8855 OENIUM PUBLISHING COBP.

Date October 1979

SECTION I, MATERIAL IDENTIFICATION

MATERIAL NAME: SULFUR

DESCRIPTION: Pure sulfur exists in several solid forms. The common forms (Sg ring) of
molecular weight 256.512 are alpha and beta crystalline forms and an amorphdus form.

OTHER DESIGNATIONS: Sulphur, Flowers of Sulfur, Sulfur Flour, Sublimed Sulfur, Brimstone,
CAS #007 704 349, GE Material D4FIL

MANUFACTURER: Available from many sources, including Stauffer Chemical Co., Specialty

Chemicals Uivision, Westporr, CT 06880

SECTION 11. INGREDIENTS AND HAZARDS X HAZARD DATA

Sulfur ca 100 | No TLV Established*

*The Nuisance Dust TLV should govern exposure to solid
sulfur in the absence of other standards. ACGIH (1979)
1s 10 mg/m3 (total dust) or 5 mg/m3 (respirable dust).

SECTION 11I. PHYSICAL DATA

Boiling point at 1 atm, deg C ———-—— &44.6 Melting point, deg C ~-—= 112.8-119.0%
Vapor pressure at 20 C, mm Hg -——-—= <0.0001 Specific gravity, 20/4C - 1.92-2.07%
Water solubilicy Inscluble

Appearance & Odor: Yellow rhombic or monoclinic crystals, powder, granular, lump, stick,
etc. Pure sulfur.has no odor or taste.

*Property depends on allotropic form(s) present and the measurement technique. The tran-
sition temperature is about 95 C (slow conversion) between c- and B-crystalline forms.

SECTION IV, FIRE AND EXPLOSION DATA ’ LOWER JUPPER
Flash Point and Method Autoignitiop Tepp. { Flammability Limits In Air
>335 F (CC) Nud{specsed 5428 F Dust, g/m3 35 1400

oxide may useful in spec cases. Streams of water from a nozzle can scatter molte

sulfur and disperse sulfur dust into the air.

Sulfur dust is a moderate explosion hazard when dispersed in air. It is a greater ex-
gloeion hazard vhen 1t is in contact with oxidizing agents. Bulk sulfur is a slight
ire hazard vhen exposed to heat or flame.

Pirefighters may need self-contzined breathing apparatus for S0; protection. Eye pro—

tection and full protective clothing may also be indicated in large fires.

Excin uinhing Media: Water sp;:i or fog is the most satisfactory. Steam and carbon di- ﬁ
e

SECTION V. REACTIVITY DATA

This combustible material is stable under normal storage and handling conditions. It doejy
not undergo harzardous polymerizationm.

It ignites and burns readily to form S03. It can be dangerously explosive when intimatel
mixed with oxidizing agents: for example, nitrates, chlcrates, chromic anhydride,
potassium permanganate, lead dioxide, calcium hypochlorite, etc. Sulfur can react as
an oxidizing agent to give highly exothermic reactions, for example with P203 or
phosphorus, with carbides, and with metals. It can react with hydrocarbons and other
other organic material when molten to produce H2S and CS3.

Dry sulfur is not corrosive to steel or aluminum; moist sulfur is corrosive to steel.

pgiathdiimbovandivevun-lmi sl GENIUM PUBLISHING
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- No. 56

SECTION VI. HEALTH HAZARD INFORMATION TLV 5-10 ng/m3 (See Sect. II)

Sulfur is very low in vapor pressure and very low in toxicity. It should be considered
in the nuisance dust category.

Health hazards can arise from reaction products of sulfur, such as 507, H2S, and CS;
(see MSDS #50, 752, and #350, respectively).

Sulfur dust can irritate the mucous membranes of the respiratory tract and the inner
surface of the eyelid. Sensitive persons can experience skin irritation from repeatec
exposure to sulfur dust. Allergenic responses can occCur.

FIRST AID:

Eve Contact: Flush eyes with plenty of running water for at least 15 minutes, in-
cluding under the eyelids.

Skin Contact: Remove sulfur dust by washing with socap and water. Remove clothing
that becomes contaminated with sulfur dust,

Inhalation: Remove from exposure to fresh air,

Remove any worker from exposure to sulfur who shows allergic reacticns; such individualg
should not be assigned further work where exposed to sulfur without a physician's

approval. -

SECTION VIIl. SPILL, LEAK, AND DISPOSAL PROCEDURES

Provide ventilation in spill ares (but do not stir up dust). Pick up spilled material
for recovery or disposal in a manner that will not produce dusting conditions.
(Powdered sulfur should not be scattered nor allowed to accumulate on surfaces from
spills or plant operations,)

DISPOSAL: Small amounts of scrap can be disposed of by burning (502 emission). Large}
amounts can be buried in a landfill, mixed wicth 3 parts by weight of calcium carbonatd
to neutrslize the slovw generation of sulfuric acid. Contact supplier for further
disposal options. Follow Federal, State and local regulations in disposing of this

material,

SECTION VII], SPECIAL PROTECTION INFORMATION

Provide general and exhsust ventilation to meet TLV requirements. Ventilatico fans and
other electrical services must meet reguirements for sulfur dust exposure. (Electricgl
equipment suirable for Class I, Group D locations has been suggested as satisfactory.]
Approved dust respirators should be provided for worker comfort and for protection
against any dust exposure above the TLV. Self-contained breathing eguipment should
be available for fire situations, where S02 is generated.

To reduce body contact with sulfur dust workers should use gloves and dust-tight safety
goggles. Workers with sensitive skin might further protect themselves with body-
covering clothing and by the use of approved protective creams on the hands and face.

Use clean work clothing. Do not use clothing which is impregnated with sulfur dust.

An eyewash station and washing facllities should be readily available where workers are
exposed to sulfur dust. Follow good hygienic practice in working with this material
Wash exposed skin with mild scap and water after work periode and before bresks.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, ventilated area avay from sources ol heat and ignition and awvay iiom
oxidizing agents and reactive chemicals (see Sect.V). (Sprinkfzr protection needed
for large amounts of storage.) Guard against conditions or actions that could dis-
perse sulfur dust in air. Provide grounding, humidification, etc. in transferring
powdered sulfur to prevent static sparks from electrical charges vhich are readily
developed in this material. Use nonsparking tools.

Follow good design and good housekeeping practices to prevent uncontrolled accumula-
tions of sulfur dust. General dust containing 252 or more sulfur may be almost as
explosive in air as 100X sulfur dust.

Avoid dust inhalation.

&ATA SOURCE(S) CODE: 1-10,24.25 AFPROVALS :
- v - R . - Industrial Hygiene
porcrese . o e Tem Cwen WRen I P Drecemen of 1 nd Safet
-~ G ™, v Ce atnrcn no . Maene rg nl
- = e ¢ o @ - o MEDICAL REVIEW: 13 /79
GENIUM PUBLISHING
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Material Safety Data Sheet No.9
Genium Pubhshmy g Corporation GP glgNﬂJRIC AC}:DTED

1145 Catalyn Street
Schenectady, NY 12303-1836 USA ﬁ:uv:;.onostober 1980
(518) 377-8855 aBeas Pususen cow. | Revised: Rebruary 1986
SECTION L MATERAL BENTFICATION. e T
MATERIAL NAME: SULFURIC ACID, CONCENTRATED N
OTHER DESICNATIONS: Of of Vitriol, Hydrogen Sulfate; HSOy; CAS #7664-93-9
MANUFACTURER/SUPPLIER: Avalsble from many suppliers, inchuding: i
Allied Corporaticn, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 631-8050 o R 1
. 13
PPE: o s «
*See Sect. 8 K O
SECTION 2. INGREDIENTS AND HAZARDS : sy HAZARD DATA

Hydrogen Sulfate (HzS0,) . 9358 o TWA: 1 mg/m?
Water

Human, Mist Inhalation,
TCLo: 3 mg/m?, 24 wk.

‘Mnaiali:obuincdhylh:ruﬂionofsﬁndwnﬂ'. Can contain N
Jow impurity levels, such as 0.02% max of iron as Fe. Properties vary (Toxic Mouth Effects)
with HpSO, cootent. R

LDgg: 2140 mg/kg
Current OSHA standard and ACGIH (1985-86) TLV. NIOSH has a 10-br o

TWA, 40-br. work week, of | mg/m°

SECTION 3. PHYSICAL DATA -

93.19% H 98.33% H350,4
ing Point, 1 atm, C 228 ca 338
Specific Gravity (60v60 1.8354 134
Vol.m'ln. % @ 340‘C cs 100 ca 100
mﬁom" deg e -34 cad
lubility .. Compmz Miscible

Vnpahmmt.mﬂg@lw‘!?_ <1 (93.19% H Deg. Baume .. 66(93195H-f80 Deasity of H2S0,4 is ofien
reported in degrees Baume Be). Formula is Bes14$ ASItg;rforhqumhnmlhm - v 2504
Appearance and odor:  Clear, coloriess, hygroscopic, oily liquid with oo odor. Mnnpu&uthmlm/m:’mun!y
recognizable. Those at § mg/m> are distinetly objectionable.

SECTION 4. FIRE AND EXPLOSI ATA:. e ize e LOWER | UPPER
Flash Point and Method Autoignition Temp, ﬁammzbmry Ltrmrs In Air
None - Noaflammable NA NA NA NA
Sulfunc acid i ponfiammable; however, It 15 8 stong oxadizing agen! and sy Cause 1gnition by conlact with combustuble

materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage tanks of HoSOy with water to
avoid Tupture if exposed o fire. D not add water or other liquid to the acid! The acid, especially whea diluted with water, can
react with metals 1o liberate flammable hydrogen gas.

Sulfuric acid mists and vapors from 8 fire arca are corrosive (sec pect. ),

Fire fighters must wear self-coptrined breathing equipment sud fully protective clothing.

| SECTION 5, REACTIVITY DATA - L ¥
{ Sulfuric acid is atable under normal conditions of use and storage. ltdoumlmdagohaudoupolym Itiss
strong mineral acid reacting with bases and metals. The concentrated acid is also 8 dehydnating agent, picking up moistre
readily from the air or other maierials. Hydrogen gas may be gencrated within a H3SOy4 coutainer. Vent drums cautiously.

This material reacts exothermically with water, (Acid should slways be added slowly b water. Water added 1o acid can cause
boiling and uncontrolied rpluhm;ofthelcad) Sulfur oxides can result from decomposition and from oxidizing reactions of
sulfuric acid.

e T st A ST Tt prmisicn & prbind
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No.9 2/86 SULFURIC ACID, CONCENTRATED (Rev. C)

SECTION 6, HEALTH HAZARD INFORMATION |TLV-

Concennmdmlrm-caduamagmuﬂx&momﬂuunsndad:hmqemmnunpwydammgu
human tissue with which i comes in contact Ingestion msy cause severe injury or death. Eye contact produces severe or \
permanent injury, lohalation of mists can damage both the upper respimiory tract apd the hungs. Sulfuric scid is pot listed a3
a cxrtipogen by the NTP, IARC, or OSHA.

EXE CONTACT: lmmediatcly flush eyes (including under eyelids) with plenty of ruaning water for ot least 15
minutes. Spaedmdnuuumdnmm;auxuMwmxumm!ymwmm:y:dmmulobuvo;du!.
Obtain medical help a1 3000 as possible.*  SKIN CONTACT Immediaigly flush affected arcas with waler, removing
contaminated clothing while under the safety shower., Continue washing with waler and gel medical attention.®
INHALATION: Remove © fresh air. Restore breathing. Call a physician immediately. INGESTION: Dilule acid
immediaiely with large amounty of milk or water, then give milk of magnesia 10 peutralize. Never give anything by mouth to
& uncooscious persos. Do ot induce vomiting; if it occurs spontaneously, continue 1o administer fluid.  Obtain medical
aftenition &3 3000 as possible.®
Maintain obsarvation of patienl for possible delayed onset of pulmonary edema

* GET MEDICAL HELP = In plant, paramedic, community.

|_SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES iti - =
Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting locs) regulations,
and for disposing of large amounts. Notify safety personnel. Provide optimum vestilation; vapors are exuemely imitating,
Stop kak if you can do 30 without risk.

Cleanup personnel need protection against inhalation or contact Keep upwind. Contain spill. Mior Jeaks or spills cas be
diluted with much water and peutralized with sods ash or lime. If water is pot svailable, cover contaminated srea with sand,
ashes, or gravel and peutralize cautiously with sods ash or lime.

DISPOSAL: Follow Federal, state, snd Jocal regulations. Runoff o sewer may create hydrogen gas, which is a fire or
explosion hazard. EPA (CWA) RQ 1000 Jbs. (40 CFR 117).

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general ventilation 1o meet current TLYV requirements in the workplace, Mwemﬁsmuphmwma' s high-
efficiency particulae respimtor with full facepiece 19 Wxmanized; a type-C supplier-air respirstor with full facepiece operated in
pressure-demand mode is used 0 100 .

Avoid eye conuct by use of chemical afety goggles or face shicld where mplashing may occur.  Acid-resistant protective
clothing, such as rubber gloves, aprons, boots, and suits, is recommended o avoid body cootack

Eycwash fountain and safety ahowers with deluge type of heads should be roadily available where this material is hadled or
stored.

Coutact lenses pose a special hazard; soft lenses may sbsorb sod all kenses concentrate oritsnis.
Comprehensive preplacement and anoual medical examinations with emphasis on deptal erosion, cardiopulmonary system, and
mucous membrane iritation and cough we indicated.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS.

Sulfuric &cid in carboys or drums thould be siored in clean, veolilaied siorage areas hnvmg acid-resistant floors with good
drainage. Kecp out of direct sunlight, do ool siore above 239.6°F (32°C). Siorage facilitics are to be separale from organic
materialy, metallic powders, chromates, chlomtes, nitrales, carbides, oxidizables, eic. Soda ash, 3and, or lime should be kept
in geperal siorage or work sreas for emergency use. Protect coplainers against physical damage. Glass bottles need extra
protection. Sulfuric scid is highly corrosive to most mctals, especially below 77% HySO4. Avoid breathing mist ar vapors.
Avoid contact with siin or eyer. Do pot ingest. Do not add water b copcentrated acid. Drums may contain hydrogeo gas,
30 open cautiously. Use poosparking tools free of oil, dirt, and grit and vapor-proof electrical fixtures

DOT Classification: Corrosive Material, ID No: UNI1E30 Label: Carrosive
Data Source(s) Code: 1-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK

e of fermmsion bersn fox Approvals wnesu, /8.
::.::;:numn pn::lr'r: Pp m /
xians po warTAmies, makss . Riity ]Dduﬂ. Hyz%nefSnfet’ M‘
bumumm mewu ] S
} Medical Review
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NO. 317

MATERIAL SAFETY DATA SHEET

{ TOLUZNE
GENIUM PUBLISHING CORPORATION (
1145 CATALYN STREET Revision C

SCHEMNECTADY. NY 12303-1836 USA
(518) 377-8855 GENIUM PUBLISNING CORP. Date August 1979

SECTION 1, MATERIAL IDENTIFICATION

MATERLIAL NAME: TOLUENE
OTHER DESIGNATIONS: Toluol, Methylbenzene, Phenylmethane, CH3CgEg, GE Material DSB11,
ASTM D362 and D841, CAS# 000 108 883

WACTURZR: Available from many suppliers, including Shell Chemical Co. and

Sun 011 Co.
SECTION Il. INGREDIENTS AND HAZARDS X HAZARD DATA
[Toluene cs 100 ]8-hr TWA 100 gpn (skih)*
or 375 mg/m

an,zéghalntion

*ACGIH (1978); (skin) motation indicates s potential com- Ccomuret i rvous aysth)

tribution to overall exposure vis skin absorption. OSHA/

RIOSH (1976) proposed an 8~hr TWA of 100 ppm, with a 1% Rﬁbiggsélti‘b o &

winute ceiling of 200 ppm, and an action level of SO ppa. P r

Current OSBA TLV 1is 200 ppw. Rat, oral

’ wso 5000 mg/kg

SECTION 111, PHYSICAL DATA
Boiling point, 1 stm, deg ¥ (C) -— 231 (110.6) Specific gravity (Water=l) — 0.866

[Vapor pressure @ 25 C, m Hg 28 Volatiles, X 100
[Vapor densitry (Aire=l) 3.2 Evaporation rate {(BuAc=l) - 1.9
Solubiliry in water, X 0.05 Molecular wveight cm——— 92,15

jAppearance & Odor: Water white liquid with a characteristic aromatic odor, vhose recogni-
tion threshold (unfstigued) 1s 2-5 ppm (100X of test panel). Odor detection is un-
satisfactory for safety because of fatigue.

SECTION v, FIRE AND EXFLOSION DATA _ LOWER | UPPER
rlash Point and Method Autcignition Temp. ] Flammability Limits In Air
40 F (4.4 C) Closed cup {536 C) 997 T Z by vyolume 1.2 2

Extinguishing Media: Carbon dioxide, dry chemical, foam, and water fog. Water may be in-
effective for putting out fire, but use spray te cool fire—expoud containers.

At Toom temperature, toluene emits vapors that cen form flammable mixtures with atr. It
is & dangerous fire hazard and a moderate explosion hazard when exposed to heat and
flame. Vepors can flow along surfsces to distant ignition sources, then flash back.
Firefighters should vear self-contained breathing apparatus and eye protection when fight-
ing toluene fires.

SECTION V. REACTIVITY DATA

Toluene 1s s stable material under normal storsge and handling. It does not undergo
hazerdous polywerization.

Since toluene is a flammable liquid, avoid contact with heat, sparks or open flames.
Avoid contact with strong oxidizing agents. Nitric scid and toluene, especially in
combinstion with sulfuric acid, will produce nitrsted compounds which sre dangerously

explosive. :
[Oxidation in air can form oxides of carbon and nitrogen.

e e T e it GENIUM PUBLISHING
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No.__217

SECTION VI, HEALTH HAZARD INFORMATION TLV 100 ppm (skin) (See Sect.II)

'Vopor inhalation can produce headache and alight drowvsiness at 10U ppm, fatigue, nausea
and itching skin at 100-200 ppm, anesthetic effects and reatiratory tract and eye ire
ritation anve 200 ppm. Absorption can occur through the skin, and liquid contact
will cause defatting of the skin, with possible dermatitis from repeated or prolonges
contact. Eye contact ia irrita:fng and can be damaging {corneal burns). Ingestion

rIi;;ixgses the digestive tract and results in systemic effects from absorption.

Eve Lontact: JImmediately irrigate with water for 15 minutes. Get medical help.

n_Contact: Wash area with soap & water; remove contaminated clothing promptly.
Get medical help if irritation persists or if large areas of skin were exposed.
Inhalation: ln?nove to fresh air; restore breathing and give oxygen if needed. Get
medical help
Ingestion: Get medical help as soon as possible! When victim is conscious, give USP
i&nerai o1l to drink. (Aspiration is a potential hezard if vomicing occurs!)

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Report large spllie to safety personnel. Kemove ignltion SOUICes; provide exploeion-
proof ventilation. Those involved in clean-up must use protection again liquid con-
tact and vapor inhalation. Pick as liquid vhen feasible, or absorb on vermiculite
or sand and scoop up with nonsparking tools intc a metal container with cover. Liquig
can be fluahed with 4 water apray to an open holding area for handling. Do not flush
to sewer, to a confined space, or toc a watercourse!

DISPOSAL: Consider reclaiming by distillation or disposal via a licensed waste disposa
company. Scrap may be incinerated under properly controlled conditions. PFollow

Federal, State and local regulations.

SECTION V111, SPECIAL PROTECTION INFORMATION

Provide general and exhaust ventilation to meet ILV requirements. Ventilation fans &
other electrical service must be nonsparking and explosion proof. Exhaust hoods
should have >100 lfm face velocity and be designed to capture heavy vapors. Exposure
above the TLV for aonroutine and emergency situations requires use of an organic
chemical cartridge respirator up to 200 ppm; above 200 ppm a full face piece is re-
quired with an approved canister-type gss mask or self-contained breathing equipment.

Safety goggles or glasses should be worn in areas of use, Impermeable (necprene has
been recommended) gloves and apron, face shield, and other protective clothing may
be needed to prevent skin contact during use, especially where splashing may occur.

. An eyewash station should be available if splashing is possible. A safety showver and
vashing facilicies should be available.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store in cool, clean, vell-ventilated area awvay from scurces of heat and igrition and
awvay from oxidizing sgents. Area must meet requirements of OSHA Class IB liquid. No
swoking in areas of storage or use. Nonsparking toocls should be used near toluene.
Use safety cans for handling small amounts. Ground and bond metal containers for
liquid transfers to prevent static sparks. Protect containers from physical damage.

Preplacement and periodic medical exams emghasizing the liver, kidneys, nervous systesn,
lungs, hesart and blood should be provided. At least an annual exad im recommended
for vorkeras exposed above the action level (50 ppm). Use of alcohol can aggravate

the narcotic effect and blood effects of toluene.

A J
IDATA SOURCE(S) CODE: 1-9,12,20,21,24,26 APPROVALS : cugprls' Q'MM—*;—/
L)
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SCHENECTADY, NY 12303-1836 USA REVISION D
'5‘3’ 377.8BSS BEMIUM PUSUINING CORP. DATE August 1983

MATERIAL SAFETY DATA SHEET "f,;uf::m
Gemum:gg?:mg g?:gg_;“”'o'“ @ 1,1, 1-TRICHLOROETHANE

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: INHIBITED 1,1,1-TRICHLOROETHANE
OTHER DESIGNATIONS: Mecthyl Chloroform, HC,CCIJCHJ, GE Material D5B?79, CAS# 000 071 556,
a~Trichloroethane

TRADENAMES & BLACO-THANE (Baron-Blakeslee), CHLOROTHENE NU & VG (Dow), INHIBISOL

MANUFACTURER: (Penetone Corp.), TRI-ETHANE (PPG Ind. Inc), TRITHENE (SRS, Inc.)

SECTION 1. INGREDIENTS AND HAZARDS e MAZARD DATA

1,1,1-Trichloroethane - >95 |B~hr TWA 350 ppmn«

Inhibictor, typicales < 5 Unknown

*Inhibitors used are proprietary. Commercial materials Human, Inhalation
contain up to about 5X inhibitor and are designed for cold LClLo 27 gm/m=.10 wmin

cleaning or vapor degreasing use or both.

TCLo 920 ppm/70 min

**Current OSHA PEL and ACGIH (1983) TLV. ACGIH STEL 450 ppm. (CNS effects)
{Human ,Oral
NIOSH (1976) proposed a 10-hr TWA of 200 ppm with a 350 ppm TDLo 670 mg/kg
ceiling (15 minute sample) and has recommended caution in usé¢ (GI effects)
SECTION tll, PHYSICAL DATA
Boiling point, } satm, deg F =~~— ca 165% Specific gravity, 25/25C --- 1.3<1,336*
Vapor pressure, 20 C, mm Hg —-—--- 100 Volatiles, % ca 100
Vapor density (Adr=]l) ——wececwecama 4,55 Melting point, deg C -=—emme -32
Water solubility, g/100ml H;0 @20C - 0.09 Evaporation race (CClb-l) -1
Molecular veight =vemcwamaaa- 133.41

Appearance & Odor: Colorless Ii uid with a mild, sweetish, pleasant, ether-like odor
which may be just perceptible (unfarigued) at about 100 ppm in air.
*Properties depend on the inhibitor and inhibitor level.

SECTION IV. FIRE AND EXPLOSION DATA - Lower Upper
Fiash Parm ond Methed Avicignihon Temp, Figmmobility Limity i Air
igh energy ignition source .
None 537 C (998 F) gz 25Ch, Vol, X gox ) 10.5%

This material is nearly nonflammable. High energy, such as electric arc, is needed for
ignitior, and the flame tends to go out when the ignition source is removed. Harerial
involved in a fire can emit toxic and irritating fumes. Water fog, carbon dioxide, dry
chemical, or foas may be used to fight fires.

Use self-contained or air-supplied breathing apparatus for protection against suffocating
vapors and toxic and corrosive decompnsitcion products.

SECTION V. REACTIVITY DATA

This material can be hydrolyzed by water to form hydrochloric acid and acetir acid. It
will react with strong caustic, such as caustic soda or caustic potash to form flammable
or explosive material. Attacks natural rubber.

It requires inhibitor content to prevent corrosion of metals; and when inhibitnr is de=-
pleted, it can decompose rapidly by reaction with finely divided white metals, such as
aluminum, magnesium, zinc, etc. Do not use these metals for storage containers
or in pressurized spraying equipment where MC is invelved.

It will decompose at high temperature upon contact with hot metal or under ultra-violet
radistion to produce toxic and corrosive gases (hydrogen chloride, dichloroacetylene,
chlorine and some phosgene),

:-. © 194 Gavtan Pubiistang Corparstive o GENIUM PUBLISHING
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NO. 18

SECTION VI. HEALTH HAZARD INFORMATION TV . 350 opm or 1900 mg/m3
BT 1eX exposure at GUU-1000 ppm causes mild eye irritation and loss of coordination due to

the early effects of MC on the CNS., Excessive exposure gives headache, drowsiness,
impaired judgement, unconsciouscess. Defsts akin on contact,can produce irritation and
dermatitis; can be absorbed through the akin. Eye contact gives pain and irritatien.
Considered low in toxicity asmong the chlorinated hydrocarbons.

FIRST AID:
[|Eye contact: Flush eyes well with plenty of running water for 15 min, including unge:
|Skin _contact: Remove solvent-wet clothing premptly. Wash contact area with wars wite
and soap., Get medical attention for irrication.
i Inhalation: Remove to fresh air. Restore and/or support breathing as needed, Get medi-
cal assistance, (Note: Advise physician not to use adrenalin.)
Ingestion: Contact physician.Aspiration a hazard! Possible spontaneous vomiting. (If
wmedical help not readily available and amount swallowed was appreciable, give milk or
gage:ot:{ dii.:t\k)md induce vomiting. Repeat., Estimated lethal dose for 150 1b man ia
. pint.
PHYSICIAN: Avoid using uzgru:hominetic amines in treatment.
SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

For small spills in ventilated area, mop, wipe or soak up with absorbent material avoid-
ing ishalation and contsct. Evaporate outdoors or in an exhaust hood.

For large spills, inform safety personnel and evacuate area. Use protective equipment
during clesn-up (see Sect. VIII). Ventilste area. Contain liquid, pick up and place ino
closed metral containers, Do not allov to enter drains and water wvays.

DISPOSAL: Dispose of via a licensed wvaste solvent disposal company, or reclaim by f4l-
tration and distillarion procedures., Follow Federal, State and Local regulatioms,

Aquatic toxicity TLm 96: 100-10 ppa.

EPA hazardous waste number under RCRA 1s U226 (40CFR261).

}id..

SECTION Vlil. SPECIAL PROTECTION INFORMATION

rovide general and local exhaust ventilation to meet TLV requirements. Air-supplied or
self-contained respirator should be available for non-routine or emergency use. A
chemical cartridge-type respirator can be used for a limited time below 1000 ppm. A
full facepiece is needed above 500 ppm. :

{Chemical goggles or a face shield should be worn 1f splashing is possible. Cloves and
apron (of neoprene, polyethylene or polyvinyl alcohel) should be worn when needed to
avoid skin contact. Remove solvent-wet clothing promptly. A safety shover and eyewash
station should be available to use area 1f splashing is prcbable.

replacement and periodic medical examipations should consider cardicvascular, liver,

CNS functions, and skin.

SECTION I1X. SPECIAL PRECAUTIONS AND COMMENTS

tore In closed containers in & cool, well-ventilated area. Keep wster-fres, Monitor in-
hibitor level for vapor degreasing use. Use csution in cleaning operstions lnvolving
white metal fines (see Sect. V). Trichloroethylene contaminstion may cause decomposi~
tion when aluminum is degreased.

rovide medicsl monitoring of those regularly exposed to MC in the workplece. Preclude
those with CNS, liver, Or heart diecease from uTosuu. Personnel using this solvent
SEOY}a gveii drinkipng alcoholic beveraaga short befo du 1:1{ 05 oon niter g g: re.
IOSH 7 Tit, Doc.? expg sse Sggceig ecsyse os pPOE iﬁie g rth defects from ?E eve
pregnant rat exposures. ince 1 » Tected studies have bcen"neglt ve. At occupationa
physicians leugn.u' on "Reproductive Hazards in the Workplace,” Washington,DC (4/25/83),
no’ phyaician wvas avara of dats to subatantiate the N1OSH concern.

DOT Classification: ORM-A I.D. No. UN2831
DATA SOURCE(S) CODE: 1~-12,14,20,23,25,26,30,31,34,37,38,45-49,53

A 15 W TR Gy @ emervg artn W AR S (OO W fmcssawdy APPROVALS: MIS/CRD J‘_“‘,‘ nM

J L . Db mesn i Pu -
o T e __,'.,:.'E.;_...:.._...:: INDUST. HYGIENE/SAFETY A/ 7,4
T - LK ]

MEDICAL REVIEW: 1 August 1983

GENIUM PUBLISHING RSV 0021505



NoD. 312

MATERIAL SAFETY DATA SHEET TRICHLOROETHYLENE

GENIUM PUBLISHING CORPORATION 2
1145 CATALYN STREET / evision D

SCHENECTADY. NY 12303-1836 USA

SECTION I, MATERIAL IDENTIFICATION

MATERIAL NAME: TRICHLOROETHYLENE
OTHER DESIGNATIONS: TCE, Trichlorcethylene, Ethylene Trichloride, Ethenyl Trichloride,

CHC1=CClz, GE Material D5B56, CAS# 000 079 016
MANUFACTURER &

TRADE NAMES: BLACO-TRI (Baron-Blakeslee); ALK-TRI, HI-TRI and NEU-TRI (Dow); KAYNIDE
(Kraft); PERM-A-CLOR and TRIAD (Detrex); TRICHLOR (PPG); TRICLENED & MD

(Diamond Shamrock)

SECTION 11. INGREDIENTS AND HAZARDS S HAZARD DATA
Trichloroethylene + Stabilizer¥ ca 100 | ILV 100 ppm with
200 ppm Ceiling
*Stabilizers such as amines or epoxy compounds are usually level**
added at low levels to increase resistance to oxidation Human. Oral LDLo
and to polymerization. Vapor degreasing grades require 857 ;g/kg
higher stabilizer levels.

*#ACGIH (1979 Intended Changes List) proposes an B8-hr TW,
Buman, Inhal. TClLo
of 50 ppm with STEL 150 ppm. NIOSH (1978) reviewed TC 160 ppm/83 min

as a suspected carcinogen and suggested a TWA of 25 p (central nervous -

88 readily attainable, Unresolved controversy on TCZ
3T ~ system)
SECTION 111. PHYSICAL DATA
Boiling point, 1 ate, deg F (C) ---- 188 (87) Specific gravity 20 C ---- T.45-1.47%
Vapor pressure @ 20°C o Hg —--—--- 58 Volatiles I ————————un— ca 100
Vapor density (Air ® 1) —ccccmece—— 4,54 Evaporation rats (CClg=l) - 0.69
Water solubility @ 25°C, T -—-ceovem- 0.1 : Freezing point, deg C -——= =73to -Bb*

Molecular weight —~ecewe== 131.39

Appearance & Odor: Colorless, mobile liquid with a characteristic, swveet, ether-like
odor whose recognition threshold is 21.4 ppn in air (unfatigued, 100X of test panel).
*Depends on stabilizer and level used.

SECTION IV. FIRE AND EXPLOSION DATA LOWER JUPPER
_rlash Point and Method Autoignition Tewp. | Flammability Liwmits|[@ S7C 15 40
None - 770 F (410 C) in air, Vol % @100Cc | 2.5 9032

Extinguishing Media: Use that which is appropriste for surrounding fire. Trichlore-
ethylene 1s normslly considered noncombustible, However, vhen 15X vapor in air at
33 C is exposed to intense heat (electric arc) or to ordinary flame at vapor-air
texperatures exceeding 50 C, it can be made to burn mildly. Combustibility increases
in Op-enriched air.

Self-contained breathing apparatua should be used for protecticn against TCE vapors and
their toxic and corrosive decompoaition products in a fire situatien.

SECTION V., REACTIVITY DATA

ICE is considered to be # stable compound under normal conditions of storage and handi-
ing. However, vhen it is heated (as.in a vapor degreaser) or exposed to sunlight, it
requires stabilization against oxidation, degradation and polymerization. When it ia
exposed to high temperstures, hydrogen chloride and phosgene (highly toxic) can be
produced as decomposition products. It is slowly decomposed by light when moist,

TCE can react with NaOH, KDH, or other strong alkali to form explosive mixtures of
chloroacetylenes. Soda ash does not Teact.
Polymerization of TCE ia catalyzed by aluminum chloride. HMagnesium or aluminum powder

can react with TCE.

e e e+ et  GENIUM PUBLISHING
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NO. 312

SECTION V1. HEALTH HAZARD INFORMATION TLV 100 ppm or 535 mg/md ‘seer 119

Inhalation of TCE above the TLV can irritate nose and throat, with dizziness, drowsiness

headache, nausea, unconsciousness, and even death resulting from excessive exposure.
Eye irritation and lacrymation can result from exposure to vapor or liquid. Skin con-
tact causes irritation and, wvhen prolonged or repeated, dermatitis. Ingestion irritates}
the digestive tract and may cause nausea and rapid drowsiness partisl paralysis, un-
conscicusness snd kidney failure can result in severe cages.

|FIRST AID:

Eye contact: Wash immedistely with plenty of running water. Continue washing tomini-

mize discomfort. Get prompt medical attention,
Skin contact: Remove contaminated clothing. Wash with socap and warm water.
Inhalaticn: Remove to fresh air; restore breathing 1f required. Xeep at rest and
warm. Irmediately contact physician; advise him not to xive adrenalin.
Iogestion: Get immediate medical help! Do not induce vomiting unless directed by a
physician. (Authorities differ; professional decision required)
Physician should be warned not to use adrenalin for treatment.

SECTION VII., SPILL, LEAK, AND DISPOSAL PROCEDURES

Inform safety personnel and evacuate area for large spills, Clean-up personnel should
use respiratory and liquid contact protection. Provide ventilation, Confine spill
to as small an area ss possible. Do not allow run off to the sewer. Pick up spill
with vacuuz or on an absorbent and store in closed container for disposal.
DISPOSAL: Waste can be processed to recover TCE, or it cam be burned inan appropriately
equipped, high temperature incinerator (fume scrubbing system required to remove HCl).
Disposal through a licensed waste disposal company should also bo considered. Scrap
solvent and distillation residues must be handled as toxic wsstes. Follow Federal,
State and local regulaticns.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general ventilation and exhaust ventilation to keep workplace vapor levels
within TLV requirements

Approved respiratory equipment should be available for emergency and nonrvutine use.
Use self-contained breathing equipment above 1000 ppm; use full facepiece cartridge
or canister respirators for limited exposures above ceiling limit or TLV. (Cartridge,
1-2 hrs max.)

Use neoprene gloves, aprons etc. to prevent liquid contact with the skin and splash-
proof goggles for eye protection. Gas-tight goggles should be used by maintenance
and emergency personnel.

An eyewash station should be avsilable wvhere splashing is probable.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Avoid breathing vapors. Avoid skin contact. Store In a cool, well-ventilated area and
use with adequate ventilation, including floor level ventilation. Avoid contact of
vapors with high temperature (toxic and corrosive decomposition products from TCE
above 700 C), No smoking in use or storage aress.

Avoid collecting aluminum fines or chips in vapor degreaser. Regularly monitor TCE
stabilizer level. Only trained personnel should operate vapor degreaser.

TCE has produced liver cancer in test animals. Exercise due caution in use. Evidence
of cancer hazard with TCE is greater than with perchleroethylene or 1,1,l-trichloro-

ethane. (OSHA Reporter 1978, 1565). However ma be due to stabi-
batineihertd @o% TE oLt T A e T
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MATERIAL SAFETY DATA SHEET MsDs # 2 581
GENIUM PUBLISHING CORPORATION @P 2,6-XYLENOL

1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 I — lasued: November 1985

From Gemum’s MSDS Collaction. to be used as a reference. Revised:

SECTION 1. MATERIAL IDENTIFICATION - e

MATERIAL NAME: 2,6-XYLENOL
OTHER DESIGNATIONS: 2,6-Dimethylphenol, csl-imo: CAS # 0576 26 1.

MANUFACTURER/SUPPLIER: Aldrich Chemical Co., Inc. Xoppers Co., Inc.
PO Box 355 Organic Materials Group
Milwankee, WI 5§3201 Koppers Bldg.
(41a) 273-3850 © Pittsburgh, PA 15219
(412) 227-2000
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
2,6-XYLENOL - ca 100 {No TLV established
.......... eewamamncenond
Rat, oral LDSD:
o St
Rat, skim LDSO:
CHy CHy 1000 mg/kg
2,6-Xylenol is not listed as a carcinogen by NTP, IAKC or OSHA.
SECTION 3. PHYSICAL DATA
Boiling point, 1 at® ......... 397°F (207.;UC) Specific gravity (HZO-I) Loe 1,02
Vapor pressure, 20°C, mmHg ... <1 Melting Point .......-.... .. 113-144.8YF (45-46°C)
Vapor density (Air=l) ........ 4.2 Molecular weight ........... 112.18
Solubility in water .......... slightly scoluble
APPEARANCE & ODOR: Colerless cTystalline solid or liquid with a sweet tarry odor.
SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Flash Poirx and Methad Auoignioon Temnp. Flarmmabiiy Limints ia Alr
190°F (87.7°C) c.c. J1110°F (s98.58°%) Volume % 1.4 NA

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical or alcohol type foam. Do not use a solid stream of warer
since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/containers.

This combustible liquid is a moderate fire hazard and a slight explosion hazard when exposed to heat or
flame.

Firefighters should wear self-contained breathing apparatus and full protective clothing whem fighting fires
involving 2,6-Xylenocl.

SECTION 5. REACTIVITY DATA

This material is stable in closed containers at roos temperature under normsal storage and handlipg
conditions. It does not undergo hazardous polymerization.

2,6-Xylenol is incompatible with strong oxidizing agents.

Therssl decomposition or burming produces toxic vapors and gases, including carbon monoxide.

RSV 0021508
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-~ | SECTION 6. HEALTH HAZARD INFORMATION v ]

MSDS # G 561 fssued 11-88 2. 6-XYLENOL =

eyes and skin. In solid or liguid fors, 2,6-Xylencl is corrosive to all body tissue and contact causes sever
burns. 1t is rapidly absorbed through the skin. Overexposure to 2,6-Xylenol via ingestion, inhalation or
skin absorption may cause headache, dizziness, nausea, vomiting, difficult breathing, or coma. Chronic
exposure t¢ Jow doses of 2,6-Xylencl may result in liver and kidney damage.

FIRST AID:

EYE CONTACT: Promptly flush eyes, including under eyelids, for at least 15 minutes with running water. Get
medical attention® I[f eyes are burned, cover with a dry, sterile bandage.

SKIN CONTACT: Flush skin with running water for at least 5 minutes while removing contaminated clothing. Get

medical attention®
INHALATION: Remove victim to fresh air. Restore and/or support breathing as needed. Notify medical

personnelt

INGESTION: Give victim water or milk as quickly as possible. Contact a physician or Poison Control Center.
Do not induce vomiting unless instructed to do so. Never give anything by mouth to a person who is uncon-
scious or is having convuisions. Get medical atrtention?

® MEDICAL ATTENTION = Inplant, Paramedic, Communit):

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate the area of all nonessential personnel. Clean-up personnel should
wear suitable protective clothing and equipment (see Section 8).

Cover spill with sand, vermiculite or soda ash und place in closed container for disposal. lise caution to
avoid generating dust. Do not flush to drain. After clean-up, wash spill area thoroughly with soap and water)
DISPOSAL: Place in suitable container for disposal by licensed contractor, landfill, or wmix with solvent
and burn in an approved incinerator. Follow all federal, atate and local regulatiens.

B0 33 TP ke o0 crR 117).

vapors of Z,6-Xylenol are irritating to the upper respiratory tract and may irritate or severely burn the {

JECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion proof} to keep vapor levels in the workplace to 2
ainiaum. When 2,6-Xylenol is heated, vapor inhalation can be a serious hazard without proper precautions.
For emergency .or nonroutine exposures where vapor concentration in air may be excessive, use an appropriate
NIOSH-approved respirator. Fume hoods should maintain a minimum face velocity of 100 1fm. All electrical
service in use or storage areas should have an explosion-proof design.

2,6-Xyleno}l is highly toxic and corrosive. Full protective clothing, including splash goggles, face shield,
impervious gloves, apron, boots, impervious shirt and trousers, hard hat with dbrim, acid suit and respirator
should be available and worn as necessary to prevent bodily contact.

Eyewash stations and safety showers should be readily available in use and handling areas.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated area away from oxidizing agents, heat, sparks,
and open flame. Protect container from physical damage.

Use only with adequate ventilation. Avoid contact with skin, eyes, and clothing. Do not breathe vapors.
Untrained workers should not handle this material.

DOT CLASSIFICATION: ORM-A, UN2261.
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