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The basiec text of this document contains the draft technical standaxd

approved by the Joint Review Committee of the NIOSH/OSHA Standards
Complétion Program and +the supporting documentation for the substance
ISOPROPYL ALCOHOL.

The SCP draft technical standards are recommendations to the Department of
Lahor forx its consideration in rulemaking and have no legal status until
final rules have been promulgated by that agency. This draft standard is
provided Ffor your infoxmation.only.

The Refersnces and Sources, Respirator Table Documentation and Uses/Exposure
and Control Documéentation axe the worRihg documents used by the various SCP
working groups during the development of the draft téchnical standard and
serve as the technical Foundation for the standard. The c¢lassification for
each substance and the regulatory statements were derived following a
de¢ision logic established fox the various sections of the standard.
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DEFINITIOHS
PERMISSIBLE EXPOSURE - "Permissible Exposure™ means inhalation of

isoprepyl alcohol in concentrations net in excess of 400 parts perx
million (ppm) (980 milligrams per cubic¢ meter, mgscu.m.) averaged
cover an eight houxr work shift, as stated in section 1910,93; Table
G—1.

ACTION LEVEL - "Action ILevel™ means one half (1/72) of the
permissible exposure Foxr isopropyl alcchol.

EMPLOYEE INFORMATION - Each smplover who has a workplace in which

isopropyl alecohol is present shalil:

€11

(23

{c)
1)

(2)

3

82

STANDARD AVAILABILITY - Keep a <opy of this section with its
appendices K, B and ¢, at the workplace. This material shall be
made readily available to affected employees; and
PRESENCE OF ISOPROPYL ALCOHOL ~ Inform affected employees of the
guantity, location, and manner of wuse or storage of isecpropyl
alcohol.
EXPOSURE MEASUREMENT
INITIAL DETERMINATION - Each employexr who has a place of employment
in which isopropyl aleohol is released into the workplace air shall
determine if any employee may be exposed To aiiborne concentrations
of isopropyl alcohol at or above the agtion level. The
determination shall be made each +time thexe is a change in
production, process, ox control measures which could result in an
ingrease in airborne concentrations oF disopropyl alcohol. A uritten
determination shall be made and it shall contain at least the
following infoxrmation:
i) Any information, observations, or caleculations which would
indicate employee éxposure to isopropyl alcohol;

(iiJ Any measurements of airboxne concentrations of isopropyl alcohol

taken;

(iii) Any emplovee complaints of symptoms which may be attributable
to exposure to isopropyl alcohol; and

Civ) Date of determination, work being performed at the time,
location nithin work site, name, and social security numbex
of each emplovee c¢ongidered.

INTITIAL EXPOSURE HEASUREHENT - Tf the employer fHetermines that any

employee may be exposed to =airboxrne concentrations of isopropyl

alegohol at or above the action level, the enposure of the employee
believed to have the greatest exposure ghall be mneasured. The
exposure measurement shall be representative of the maximum exposure
of the emplovee.
THDEHNTIFICATION OF EXPOSED EMPLOYEES — If the exposure measurement
taken under paragraph (c)(2) of this =section reveals employee
exposure to airborne concentrations of isopropyl aleohol at or above
the action level, the employexr shall:
(4.} Identify all emplovees who may be exposed at or above

the agtion lewvel; ang
{ii) Measure the exposure of the emplovees so identified.
EXPOSURE EBOVE THE ACTION LEVEL ~ If an employee EXRPOSUXE
measurement rFeveals that an emploves is exposed to airborne
concentrations of isopropyl alechol at ox above the action level.
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but not above +the permissible ewposure, the ed¥posure of that
employee s5hall be measured at least every twd months.

(5) EXPCSURE ABOVE THE PERMISSIBLE EXPOSURE - If an enployee exposure
measurement reveals +that an employee is exposed o airborne
concentrations of isopropyl aleohol above the permissible exposure,
the employer shall:

(47 Inib;m'th&femployae of the exposuie as requixed by para-
graph (N)(1) of this section;: and _
(iiYy Measure the exrposure of the emplovee at least monthly; and

(iii) Institute control measures as regquired by paragraph (E} of
this seéction.

61 TERMINATION ©OF TIXPOSURE PMEASUREMENT - If two consecutive employee
exposure measuremnents taken at least one wmeek apart revéal that the
employes is exposed to airborne c¢oneentrations of isopropyl alcohol
below the action level, the employer may terminate measurement fox
the employee. For purposes of this subparagraph, use of respirators
shall not constitute reduction of employee exposure below theé action
level,

(d) METHODS OF MEASUREMENT - An employee's exposuré shall he obtained by
any combination of long term or short term samples which zepresents the
emplovee's actual exposure averaged over an eight hour work shift

(Appendix B (iv)}. The method of measurement shall have an accuragy, to
a confidence level of 95%, of not less than that given in Table 1 below.
Talle 1
Congentration Required Accuracy
Bhove permissible exposuzre Plus oxr Minus 25%
At or below permissible exposure
and above the action level Plus or Minus 35%
At or below the action level Plus oxr Minus 50%
(e) Mathods of Compliance _
(1) Engineering contrels - MNo enmnployee shall he exposed to isopropyl
alcohol above the permissible limit as defined in paragraph (a)(1)
of this section. Enginsering and work practice cdontrols shall be

used to reduce exposure to isopropyl alcchol +to at ox below ‘the

permissible exposure.,

(1) When meachanical wventilation is wused +to ¢ontrol exposure,
measurements which demonstrate system efficiency (for
example: air velecity, siati¢ pressure, or air volume) shall
be made at least every three months. Measurements of system
efficiency shall alsc be made within five work days of any
change in prodiuction, proé¢ess or control which might rxesult
inh a reduction in control.

(4.3} In the design of open surface tank ventilation f£or the
purposes of secition 1970.94 {(d), operations involving
isopropyl alcohol shall be classified as B~1 at 70 F.

(iii) Where a fan is located in duct woxrk and wuhere isopropyl
alcoheol is present in concentrations greatexr than 5000 ppwm,
one fourth of +the lower flaminable limit, the £an rotating
element shall be of nonsparking matexiasl or the casing shall
consist of, o¢r be lined with, non-~sparking material. There
shall be sufficient clearance bhéetween the Ffan rotating
element and the fan casing so as to prevent contact.
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(2) Respiratoxrs

(i)

Lii)

(iii)

(iv)

Coupliance with the permissible exposure may not be achieved

by the use of respirators except: _

(a) During ‘the time period necessary to install engineering
controls; orx

(b) In work situations din which engineering controls are
technically not feasible; ox

(¢c) In work situations in which feasible endineering and

work practice controls are insufficient +to raduce
énployeas exposure to at or below the permissible
exposure. HWhere technically feasible ‘engineering and

work practice c¢ontrels are not sufficient to reduce
exposure to at or helow permissible exposure, they shall
he used to reduse exposure to the lowest level feasible:
or

(d)} For opsrations not exgeeding 40 hours per vear; or

(e) In emergencies. '

Respirators shall be jointly approved by the Mining Enforce-

ment and Safety Administzation (formerly Bureau of Mines) and

by the National Institute foxr Occupational Safety and Health
under the provisions of 30 CFR Part 11. _

Employers shall select and provide the appropriate respirator
from Table 2 and shall ensure that the émployse uses the
respirator provided.

Employers shall institute a respirdtory protection progzam in

agcordanee with sections 19710.134(b),(d),Ce) and (F).

TABLE 2. RESPIRATORY PROTECTION FOR ISOPROPYL ALCOHOL

Condition

Permissible Respiratory Protection

Vapor Concantration

Equal to or less

than 1000 ppm

organic vaper cartridge(s).

Equal to or less

than 5000 ppm

Equal to oxr less
than 12 0090 ppm

Greater than

Any suppliefd-air respirator with a full Ffacepiece, helmat
or hood.

Any seli—containeﬂ hreathing apparatus with a full face-
piece.

Self-contained breathing aspparatus with a full facepiece
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12 000 ppm, ox
Entry and Escape

from Unknown air respirator with a full facepiece operated in préssure-

Concentrations _
auxiliary self-contained air supply operated in pressure-—
demand mode.

Fire Fighting Self-contained breathing apparatus with a Ffull facepiece
operated in pressure-demand (positive pressure) mode.

Escape Any gas mask providing protection-against Organic vapors.
Any escape self-contained breathing apparatus.

(:£) Fire and Safety

Employers shall familiarizé themselves with the information con%ained in

the Substanve Technical Guidelines Ffor isopropyl alcohol which is

contained din Appendizx B in ordex to ensure the safe handling and use of

isopropyl alcohol.

(1) Electrical - TFor the puxposes of compliance with section 1910.309,
locatioens classified as hazaxdous logations due to the presence of
isopropyl alcchol shall be Class T Group D.

(23 Portable fire extinguishers - For the purposes of. compliance with
section 1910, 157, isopropyl aleohol is clasgified as a Class B fire
hagard.

(3) Poweréd industrial trueks - For ‘the purposes of compliance with

section 1910.178, locations classified as hazardous locations due to
the presence of isopropyl alcoliol shall bhe Class T Group .

(4)  Flammable liquids ~ For the purposes of compliance with seétion
1810.106, ligquid isopropyl slcohol is classified as a Class 1IB
Flammabhle liguid. Spray finishing operations shall be performed in
accordance with sections 1910.107 and 1910.94¢c). Dip tank

operations shall be performed in accordance with sections 1910.108
and 1210.94(d).

(5) Sources of ignition ~ Souxces of ignition such as smoking or open
flames are prohibited where isopropy]l alceohol is handleéed, used ox
stoxed in a manner s0 as to create a potential fire or explosion
hazard.

(6) Storage =~ ITsopropyl alcohol shall be stored s0 as not to come in
contact with strong oxidizers or hot metallic aluminum.

(gl FPearsonal Protective Equipment

(1} Skin Contact

(i) Employexrs shall oprovide, and require employees to use,
imperviqus tlothing, gloves, face shields (8 inch ‘mindimum)
and other ‘appropriate protective clothing necessary to
prevent reépeated or prolonged skin contact to liquid
isopropyl alcohol. Face shields shall comply with section
1910.133(aX(6}).

(11 Employers shall ensure that ¢lothing which hecomés tiet uith
Tigquid isopropyl alc¢chol he removed immediately and not
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reworn. until <the isoepropyl alcohol 1is =rxemoved £rom the
clothing.

(iii) Emplovers shall ensure that c¢lothing wet with Iliguid
isopropyl alecohol is placed in closed containers for storage
until it can be discarded oxr until the employex'pxavides fox
the removal of isopropyl alcohol from the clothing. If the
clothing is %o be launderxed or otherwise cleaned to zemove
the isopropyl alcohol, the employer shall inform +the person
pexrforming the operation of +the hazardeus properties of
isopropyl slechol.

{2) Eye Contact
(i) Employers shall ©provide, and <require ewmployees to use,

splash-proof safety goggles {cup-cover type dust and splash
safety goggles), which comply with section 1810.133(al)(6),
where eye contact to liquid isopropyl alcohol may occur.,

th) Spills _ _

(1) Spills of iseopropyl alceohel ghall he cleaned up immediately aftex
eliminating potential sources of ignition and utilizing available
ventilaticn.

(2) %Liguid isopropyl alcohel may mnot bhe allouwed to enter a confined
space, such as a sewer,; bhecause of the possihility of an explosion.

(i) Sanitation

(1) Employers shall ensure that employees uwhose sKin becomes wet with
ligquid isopzropyl alcohol promptly wash or shower as mnecessgsary to
remove any isopropyl alcohol from the skin,

(313 Training and Information - Each empleyer whe has employees exposed
to i1soprepyl alecohol in excess of the asgtionh level, ox employees whe way
have skin or eye contact with liquid isecpropyl alcohol, or employees uwho

work where accidental release, spill, fire; or explosion wof isopropyl
aleohol may oecux, shall annually: _
{1) Substance Safety Data Sheet - ‘Inform each employee of the

informaticn conﬁained in +he Subsfance Safety Data Sheet Hfor
isopropyl aleohol, which is contained in Appendix A; and
(2) Hedigal -

(1) Advise empléyées as to the signs and symptoms of exposure to
isopropyl alcohwl.
(IT) Instxruct the ewployees to advise the emplover of the

development of signs and synptoms of exposuxre to iscpropyl
alcohol which a’re listed in Appendix A.

(XIT) Instruct the employees to inform the employer if they develop
any of the medieal conditions listad din (K)Y(2) of this
secgtion; and

{3) Procedures -

(I Provide training to ensure ‘that employees understand the
precautions of safe use, emergency procedures, and -the
correct use of oprotective equipment relative to 1lsopropyl
alcohol.

(II) The procedures reguizred by (3j)(13, (2), and (3){I} shall bhe

provided to employees at the expense of the employexr dufing
the employee’s normal werking hours.
(k) Medical Surveillance



e

€23

(3)

{4y

(6)

(7

(83

{91

NTOSH/0SHA Draft Technic¢al Standazd
and Supporting Documentation foxr ISCPROPYL ALCOHOL

The employer shall provide medical procedures as required by

paragraph (k). These procedures shall he provided at no cost to the
emnployeae.
Preplacement Questionhaize -~ The employer shall obtain #rom each

employée who will be @éwposed to ligquid isopropyl alcohel, or

airborne concentrations of isopropyl alcohol at or above the aection

level, a written statement as to whether such employee has a histoxy
of any of the following:

(I3 Skin_disease

(IT) Liver disesase

(IIXL} Kidney disease

(TVv) Chronid¢ lung disease

Preplacement Medical Ewxamination - The employer shall provide a

medical examination foxr an employese if the employee provides a
history of any of the conditions named in paragraph ¢RIC27.

Pesults of Preplacément Examination - The employer shall obktain a
physician's written opinion hased on the medical examination
pursuant to paragraph (R)(3).

Periodic¢ Medical Exawinations - The employer shall provide a medical
examination fox an employse if the employee advises the employer of
the developmant of:

{1) Any of the imedical conditions listed in (K} (2)

(1) Signs and symptoms ligted in Appendis A which the
employee suspects may he caused by exposure to
isopropyl alcohel.

Resulis of Pe;iqdic Examinations = The wemployer shall obtain a
physician’s written opinion based on the medical eéxamination

pursuant to paragraph (RI(H).

Esclusion or Removal from Exposure — No employee shall econtinue to

be exposed to isopropyl alecchol if such exposure could place the

emplovee at increased xrisk of materxial impairment of his health.

Emergency Procedures - The employer shall provide emergency and
follow-up medical examinations and treatment £or any embployee
iniured through enposure to isopropyl alcohol.

Informing +the Physieian -~ The employex shall provide to the
examining physician the feollowing informatien:

(I) B copy of this section with its Appendices
A, B and C for isepropyl alcohol;
(XD A description of the employee’s duties as they

relate Lo his exposure to isopropyl aleshely
{IIT) A description o6f any perscnal protective eguipment,
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including respirators, required to be used;

{IV) The results of any employee's expdsure measurement,
if available; '

(v} The &mpldyee‘s'anticipated'exposure level; and

(Vi) Upon request of the physieian, information fron

previous medical examination of the eamploveée.

Phygsician's NWritten Opinion

(1) The physician's written epinion shall be a signed statement
hy the examining physician specifically stating:

(R} Whether the employee has any detected medical ¢onditions
which could he directly or indirectly aggravated by

exposure to ~ isopropyl aicohol ox which could
significantly inteirxfare with the' ability of the employee
to follow recommended or requirxred procedures fox

protecting himself from unusual or emergency eXposiure.,

(B} Any recommended limitations upon the emplovee's exposure
to isopropyl alcohol.

(c) The employee has been informed by the physidian ot any
detected medical conditions which reguire furthez
medical examination or treatment.

(II) The written opinion shall not reveal medical information
unrelated to exposure to isopropyl alcchol.

Refusal to be MNedically Examined - If an employee refusas any
required medical examination, the amplover shzll inform the employes
of the possible health consequences of such refusal and obtain a
signed statement from the employee indicating that the employee
understands the risks inveolved by refusing to be examined.

Ho medical procedure which wouldé be performed pursuant to this
section need be performed if records of a previous such procedurs
performed within the past gix months are aceceptable to the examining
Physician.

Recordieeping,

Initial determination. _ _

i) The employer shall keep an accurate record of all Initial
determinations required to be made pursuant to paragrarph
{e)(1) of this section.

(ii) The record shall include the written determination and any
supporting documentation as required in paragrarh f{(el(1) of
this section. '

(1ii) This record shall bhe maintained until replaced hy a more
regent record.

Exposure measurements,
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(i) The employer shall Xeep an accurate record of all measure-—
ments taken to determine enmployvee exposure to isopropyl
alocohol.

(iid This record shall include:

{a) The date of measuremént;

{h) A referencve to the subparagraph of this regulation which
required the measurement; ifF any;:

(¢} Operations involving exposure to isopropyl alcchol which
are being monitored;

(dy Sampling and analytical methods used and evidehce of
their accuracy;

(e) Number, duration, and reésults of samples takeni

(£) Nawme, Soecial Security numbe¥, and exposure of the

(iii) This
rage

Mechanical

i) When,
gont
denoe

reqiu

{14} This
(a)
(h)
Ced

(iii) This

Training an

(i The
trai
sect

(1ii) The
{a)

{h)
()
(iii) This
rege
Medical rec¢
£i) The
empl
(ii) The
(a)
()
{e)
£ad
{e)

(iii) This

enployvee monitored.,
record shall be maintained wuntil replaced by a more
nt rec¢oxrd but in no event for less than one year.
ventilation. _
mechanical ventilation is used as an engineexring
rol. the employer shall maintain a record of measurements
nstrating the effdetiveness oFf such ventilation as
ired by paragraph {(€)(1)(i} of this section.
recoxrd shall include:
Date of measurement;
Type of measursement taken;
Result of measurement.
record shall Dbe matnt11ned for .at least one year.
d information.
employer -shall keep an accurate xecord of all employee
ning and =advice xegquired by paragrapvh (3j) of this
ion.

record shall include:

Date of training;

Name and Social Security number of emplovees trained;
Substange of training prowvided.

recoxrd shall bé maintained wuntil xéplaced by a moze

nt reconrd.

ords .

employer shall Keep an accurate medical record for esach
oyee.

record shall include:

Physician's written opinion;
Preplacement guestionnaire;
Any employee médical complaints relative to exposure to isop
A signed statement of any refusal to be ewamined;
A copy of information provided to ‘the physician pursuant
to paragraph (R)(9)(ii) through (vi) of this section.
recoxrd shall be malntalned feor the durstion of the
eyment of the affected employveea.

records required to be maintained hy this section shall

empl
Access to recorxds.
(i) Rl

he. m

ade available upon request to authorized reprasentatives

of thHe Assistant Se¢rxetary and thé Director.
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(ii) Employee exposure measurement recoxds requirxed to bhe
maintained by this ‘section 'shall e made available to
employees and formex empleyvees and “their designated

representatives.

(iii) Employeée medical records reguitred to be maintained by this
section shall be madé avdilable upon written zequest %o a
physician designated by the employee or former emplopee.

Observation of monitoring.

Duty.

The employer shall give affected employees or their representatives

an opportunity to observe any monitering of emplovee éexposure to
isopropyl alocohol which is conducted pursuant to this section.
Erercise of opportunity te observe monitoring.

(i) Nhen obsexrvation of “the monitoring of employee exposire to
‘isopropyl ale¢cohol reyguires entry into an area whére the wuse
of personal protective devices is reyuired, the observer
shall use such equipment and comply with all other appliecable
safety progedures.

(idi)d Without dinterfering with the measurement, observers shall he
entitled to:

(a) Receive an explanation of the measurement procedures;

(b) Visually observe all steéps related to the measursement of
exposure to isopropyl alcoloel that are heing performed
at the place of exposure.

(¢) Recoxrd the results obtained.

Employee notification.

The. employer shall notify in writing, within five work days, every
employee who is found to be exposed to isopropyl alcohel above the

permissible exposure. The embloyee shall alsc be notified of the

tevel eof his exposuré and +thé corrective action being taken to

reduce ‘the exposure to at oxr below the permissible exposure.
Purxsuant to paragraph (R) of +this Section, when an emplovee is

medivally examined the employer shall provide the employee with a

copy of the physician's written opinion.
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APPENDTX A

SUBSTANCE SAFETY DATA SHEET

SUBSTANGCE IDENTIFICATION

SUBSTANCE: Isopropyl alcoheol
PERMISSIBLE EXPOSURE: 400 parts of isopropyl alcohel vapor per million

parts of air (ppm) 6r 980 milligrams of isopropyl alcohol vapoxr pezx
gubic meter of air (mg/lecua m),

APPERRANCE AND 0DOR: Colerless liquid with an oder of zruhbing aleochol

II.

A.

ITII.

HERLTE HAZARD DATA

Ways in Which the ¢hemical Affects Your Body: JIseopropyl alcohel can
affect your body if it is swallowed, inhaled ox if it comas in
contact with your skin or eyes.

Effects of Overexposure:

1. Short-Term Overexposure: Exposure to high air concentrations
of isopropyl alcohol may cause mild irritation of the eyes,
nose and throat. Drowsiness, headache and incoordination may
alse ooour. Buwallowing isepropyl alcchel may cause
drowsiness, uncongcliousness, and death. Gastrointestinal
pain, ¢xramps, nausea, veomiting and diarrhea may also result
from sualleowing this alcochel.

2. Long-Term Overexposuxre: Drying and cxacking of the skin may
result from prolenged skin euposure.

3. Reporting 8igns and Symptoms: You should inferm vyour

empleyer if you develcop any s5igns or symptoms associated with
isoprepyil alcohol exposuxe.

EMERGEHCY FIRST AID PROCEDURES

Eye Exposure!: If isopropyl alecochol gets into your eyes, wash the
eyes immediately with large amounts of water, Lifting the lower and
upper lids ococasionally. Get medical attentiown as soon as possible.
Contact lenses should not he worn when worxking with this é¢hemical.

Shkin Exposure: If isoprepyl alcecohol gets on your skin f£lush the
contaminated skin with water. I£f isopropyl aleohol soaks through
vour clothing =zxemove the c¢lothing immediately and £lush the skin
with water. Do not reuwear the clothing until the isopropyl alcohol
has been removed.  Replace or repair impervious clothing that has
daeveloped lealks. If there is skin irritation get medical attention.
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C. Breathing: If you oxr any other person breathes in large amounts of
isopropyl alcohol remove the exposed person to fresh air at once.
If breathing has stopped, perform artiiicial raspiration, Keep tThe
affected pexrson wazn and at rest. Get medigal attention as soon as
rossihle.

D. Suallowing: When isopropyl alcohel has been swallowéed get medical
attention immediately. If medical attantion is not immediately

available get the affected person to vomit by having him touch the
back of the throat with his fingexr or by giving him large amounts
(one pint or moxe) ef waxrm salt water (twec tablespoons of salt pex
pint of water). Do not make an unconsgious person vomit.

E. Resgue: Move affected pexrson £from the hazardous exposure. If the
exposed person has been ovezcome, notify someone elss and put inte
effect the established emergency rescue procedures. Do not become a
gasualty yourself, Understand your emargency rescue procedures and
know the locations of the equipment before the need arises.

ITV. RESPIRATORS AND PROTECTIVE CLOTHING

AL RESPIRKTORS: Respirators arxe noet the hest way to ¢ontroel e@xposure o
isopropyl alcohol. You canh only be reguired +to wear thewm forx
routine wuse if your employer is in the proeeéss of installing
aontrols or othexr control measures prove inadeguate. You mway be.
required to wear respirators for non-routine activitiés oxr in
emergencies. Tf respirators arse worn, they mugt have a Mining
Enforcement and Safety Administration (MESR)/National Institute for
Gecupational Safety and Health (NIOSH) approval label,. (0ldex
respirators may have a Bureau of Mines appreval label.) I£ you can
smell isopropyl alcolol while wearing a respiratorx, the respirator
is not wor¥ing corredctly: go immediately to fresh air. If wvou
experience difficulty breathing while wearing a respirateor, tell
your employer. '

B. PROTECTIVE CLOTHING: Tou must wear impervious clothing, gloves,
face shields and other appropriate protective clothing to prevent
repeated ox prolonged skin contact with liguid isoprepyl alcohol.

¢, EYE PROTEGCTION: You must wear splash-proof safety goggles (cup-—
cover type dust and splash safety goggles) d1f there is any
possibility of liguid isopreopyl slcohol contaéting your eves.

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

Isopropyl alechol is a flammable liquid and its vapors easily form explo-

sive mixtures with air. It must be stored in tightly clesed containers

in a <cool, well-ventilated area away from heat, sparks, f£lanes, strong
oxidizers and hot metallie aluminum. Sources of ignitien such as smoking
and opeh flames are preohibited mhexevex igsopropvl alcohol is handled,
used 61 stored im a manner ‘that could c¢reate a potential <Lire or
explosion hagard. You must use non-sparking toels when opening or
closing wetal containers of isopropyl alcohol, and <¢ontainers must be
bonded and greunded when pdn:ing er transferting liguid dsopropyl
aleohol. If your skin becomes uet with liguid disopropyl alcehol, vou
must promptly wash or shouwer as negessary to remove the isoprepyl aleochol
from your skin. You must 1mmedlately remove any g¢leothing that hecomes
wet with liquid iscpropyl aleohol and this clething must not he Zeworn
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until +the isopropyl aléohoel is xrenmoved From the ¢elothing. Fire
edtinguishers sasnd eye £lushing facilities, where provided, must be
readily available and you should khow where they are and how to opérate
them. Ask you supervisor where isopropyl alcohol is used in your work

area and for any additional plant safety and health rules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
IS0PROPYL ALCOHOL

PRYSICLEL AND CEHEMICAL DATA
Substance Tdentification

1.

2.
3.

Synonyms: Isopropanol; IPA; 2-propanol;
sec-propyvl aleohel

Formula: CHICHOHCH3

Molecular weight: 6¢

Physical Data

1.
2.
'3v

o~

Boiling point (760 mm Hg): 82 ¢ (180 F)
Specific gravity (watex =1): 0.78

Vapor density (air = 1 at boiling point of
isopropyl aleohold: 2.1

Melting peint: -89 C (-128 F)

Vapor pressure at 20 C (68 F): 33 mm Hg
Solubility in water, % by weight at 20 C (68 TF):

Misecible in all propoxrtions

Evaporation rate (butvl adetate = 1): 2.83
Appearance and odor: Colorless liguid with an
odor of tubbing alcohol

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fize
1.
2.
3.

4.

Flash point: 12 € (53 F) {(eclosed cup)
Autoignition temperatiure: 399 ¢ (7ho F)

Flammable limits in air, % by velume: Louwer: 2.0;

Upper: 12.0

Extinguishing media: Alcohol £foam, dry chemical, c¢arbon
dioxide

Special fire-fighting procedures: Do not use a solid stream
of water since the stream will scattexr and spread the d£irxe.
Use water spray to coeol containers exposed to a fire.

Unusual firs and explosion hazards: Iscpropyl alecohol is a
flammable liguid. Its vapers can easily dform ewplosive
wigturas with air. ALl ignition sources hust be <¢ontrolled
sthare isopropyl algohol is handled, use& or stored.
Isopropyl alcohol vapors axre heavier than air and may travel
along the ground and be ignited by open flawmas or sparks at
locations remote f£rom the site at which isopropyl alechol is
handled.

For purposes of conforming with the requirements of 29 CGFR
110,106, isopreopyl alcohol is c¢lassified as a Class IB
flammable liguid. At 5000 ppm, one-fourth of the lower
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flammable limit, isopropyl alcohol is considersd to be a
potential fire and euplosion hazard.

8. For PUYDPHERS of c¢onplying with 29 CFR 1910.309, the
classification of hazardous loc¢ations as described in Azticle
560 of +the National Electrxical Code foxr isopropyl alcohol
shall be Class T Group D.

Reagtivity

1. Conditions contributing to instability: heat

2. Incompatibilities: Contact with strony oridizers may cause
fire and explosion '

3. Hazardous dec¢omposition products: Todig gases and vapors

{such as carbon monoxide) may he réleased in a £ire invoelving
isepropyl alcochol.

4, Special precautions: Isopropyl alcohol will attack some
forms of plastics, rubber and coatings. It alse may react
with metallie aluminum at high temperatures.

SPILL, LEAK, AND DISPOSAL PROCEDURES

If isopropyl alcohol is spilled or leaked, the following steps
should he taken:

1. Remove all ignition scurces

2. Ventilate area of spill or leak

3. For small gquantities, absorb on paper touels. Evaporate in a
safe place (such as a Ffume hood) and burn the paper. Larxrge
quantities c¢an he collected and atomized in a suitable
combustion chambex. Isopropyl alvohol may not bhe allowed to

enter a confihed space., such as a sewer, because of the
possibility of an explosion.,
Persons not uearing protective equipment should be restxicted From
areas of spills or lea¥s until cleanup has Bbeen completed.

Waste disposal methods:

Isopropyl alecohol may be disposed of:

1. By abserbing it in vermiculite, dxy sand, earth ¢xr a similazy
matexrial and_d159051ng in a sanitary landfill.
2. By atemizing in a guitable combustion chamber.

MONTTORING AMD MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken foxr the puzpose
of determining employee exposure undexr this section are best taken
siuch that +the aversye S-hour exposure may be determined from a
single sample or two (22 H“-hour samples. Shoxrt +term interval
samples (up to 30 minutes) may also be used to determine average

exposure level if a mindimum of five (5) measurements are taken in a

randem manher over the &-hour work shift. Random sampling means
that any poxtion of the work shift has the samé ¢hance of baing
sampled a8 any other. The arithmetic average of all such random

equal duration samples taken on one (1) wozk shift is an estimate of

an employee's average Jlevel of exwposure for that work shift. Rir

samples should be taken in the employee’s breathing =one (air that
would most nearly represent that inhaled by the employes). Sampling
anid analyses may be performed by instruments such as detector tubes
certified hy HNIOSH wunder 42 (QFR Part 84, portiable dirett-reading
instruments, gas and vapor adsorption tubes with subsequent chemical
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analyvses or dosimeters. The methed of measurement must determine
the concentration of isopropyl alcohol to plus or minus 35%.
EXPOSURE ABCVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the same as described under paxagraph
Iv. a. Laboratoxries performing chemical analyses should be
agcredited din Industrial Hygiene Chamistry by the Imerican
Industrial Hygiene Assog¢iation CAIHA). The method of measurement
must determine the concentration of isepropyl alcohol +te¢ plus or
minus Z5%. Methods meeting these accuracy requirements are
available in the "NIOSH Monitoxing Methods Manual™.

MISCELLANEOUS PRECAUTIONS

Store isopropyl aleohol in +tightly c¢losed ¢ontainers in & cool,
well-ventilated area.

High ‘expesures to isopropyl alcoheol gan occcur when transferring the
liquid from one container to another.

Non-sparking tools must Dbe used to open and close metal isopropyl

alcohol containexrs. These containers must be effectively grounded

and bonded prioxr to pouring.

Ewployers must advise employees of all plant areas and operations
uhere erposure to isopropyl alecohol could occur.

COMMON OPERATIONS

Common operatiens in which exposure to iseopropyl alcchel is likely to
occur are: 4its use as a solvent for resins, surface coatings., adhesives,
perfumes, medicinals and cosmetics; as rubbing alechol; as de-icer for
automebile windshields; as an ingredient in a variety of products; and as
a chemical intermediate. '
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RPPEHDIYX € =~ MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation

IT. TGHTCOLOGY
The most impoxtant toxic effect of idisopropyl alecohol is narcosis, which
occurs in mice at vapor concentrations of 3,000 ppn, ‘the effects
increasing with the duration of exnosure. Exposure to ‘higher

concentrations zesults in atawia, folloued by deep narcosis and death.
Reversible fatty changes océurred in the liver of mice repeatedly exposed

to high concentraticns eof vapoxr. Isopropyl alecohol is metahollzed fairly
rapidly, and acetone may he detected in the urine followinyg heavy
exposuras. Human volunteers reported mild dirritation of the &ayes, nose

and threat after 3 to 5 minutes enposure to vapor at 800 ppm; at 800 ppm
the results were not severe. but most subjects found the atmosphere to be
ohjeatlonabla . Mild skin irritation oceurs due to defatting action. HNo
¢hronic systemic effects have been reported in humans.

ITT. SIGNS AND SYMPTOMS

Mild drritation of the eyes, noese and throat. High vapor concentratiens
may cause drowsiness, dizziness and headache. Drying and c¢ratking of
the skin may result from rapeated skin exposure.

Iv. SPECIAY. TESTS

Hone in common usage.

V. TREATMENT
Remove from erpesure. Give artificial resuscitatien if indicated. Wash
eyes and contaminated skin with watexr. If swalloiied and the person is
conscious, induce vomiting. Recovery is usually complete.,

vI. SURVEILLANCE AND PREVENTIVE CONMSIDERATIONS
4. GENERAL

Most reported effects of isopropyl alcohol arxe caused Ly its

nareotice and ixritant properties. It is dimportant that the
physician Dbecomes familiar with plant operating conditions in which
exposure to isopropyl alcohol occurs. Those with skin disease may

not toleraté +the wearing of protective clothing and those with
chronic respiratory disease may not tolerate the wearing of negative
pressure regpirators.

B. PREPLACEMENT
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Routine medical histories and physical examination are not reguired.
However, the employer must s¢rezen emplovees for history of certain
medical conditiohs (listed belew) which might place the employeée at
increased risk from expesure. Only those giving a positive ‘history
of these ¢onditions must he referred for further medical
examinations.

1. Skin disease ~— Isopropyl alcohol is a defatting agent and
can cause dexrmatitis on prolonged exposure. Persons with
preexisting skin disoxders may be more susceptible to the
effects of this agent.

2. Liver disease -- Although isopropyl aleohol is not Known as a
liver toxin in humans, the impertance of this organ in the
biotransformation and detoxrification of foreign substances
should be considered before euposing persons with impairxed
liver function.

3. Kidney disease -- Although iscopropyl alcohel is not kKhown as
a Bidney toxin in humans, the impoxrtance of this organ in the
elimination of touie substances justifies special

consideration in ‘those with impaired renal function.

U, ¢hroni¢ Téspiratory disease -- TIn persons with impaired
pulmonary function, especially those with ebstructive airuay
disease, the hreatﬁing of disopropyl alcechel might cause
exacerbation of symptoms due to its irritant properties.

C. PERIGDIC EXAMIMNATIONS
Routine periodic examinations are not required. However, if the
employex becomes aware of an employee with the ahove-listed
conditions, he must refer such employee for Ffurther medical
axamination.
References
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REFERENCES AND SOURCES
ISO0PROPYL ALCOHOL
1910.93

(£ Personal Protective Equipment, and (h) Sanitation

Eve: Grant,

"Toxgicology of the Eye®

“Isopibpyl.alcdhol," Manufacturing Chemists' Association

Brouning,

"Toxricity and Metabolism of Industrial Solvents"

§kin: "Encyclopedia of Occupaticnal Safety and Health," Intexnational
Labour Office
"Isopropanel, " Union Caxhide Corp. Toxicology Study
"Isppropyl Alcochol.™ Manufacturing Chemists' Association

Patty:
Browning,

Ingestion:
Labour 0ffice
NIOSH Toxic Substances List, 1973
Patty, "Industrial Hygiene and Toxicology"

COMMENTS
Eve

"Industrial Hygiens and Toxicology™
"Toricity and Metabalism of Industrial Solvents™
"Engyleopedia of Occupational Safety and Health, International

Classification: 2
Qutprut statament numbezs: 10
Exdeptions: Hone

Grant reports that "tested by application of a drep to rabbi
eyes, iscpropyl alecohosl caused mild transitory injuxry simila
to that caused by ethylacetoacetate, graded % on a scale of
1 to 10 after 24 hours. Irrigation of rabbit eyes for 3
minutes after 50% isopropyl alcohol in water caused xreaction
graded 50 on a scale of 0 to 100."™ The MCA reports "isoprorn
alechol is severely irritating to the eves and may &¢ause ave
injury if not removed promptly." Browning teportis
hyperaemia, swelling and moderate turbidity of the cornea
followad the application of U402 solutions; théese Ffeatures
becoming more pronounced with stronger solutions.”

Based on Grant's conclusion that the effects caused axe
mild and transitoxy, the substance is assigned a classificat
of 2.

gkin - @lassificatien: 2

output statement numbears: 2, 7h, 21, 161
Exceptions: Hone

ILO repoxrts "only slight erythema may result from contact
with the skin." VUnion €Carbide reports that no skin irritati
was produced when it was applied to the rabbit bglly. It gi
a single skin penetration LDS50 for rabbits of 16.37 ml/Ry.
The MCA reports "isopxopyl alcehol is mot a skin ixxitant,
nor is it readily absorbed through the skin, but prolonged

or repeated skin cvontact may cause defatting of the SKkin."

Patty reports that a single applidation lte the skin of a ral
causes "slight erythema" while multiple applications cause

"slight exzythema, dxyness, (and) superficial desquamation."
Browning states "isopropanol has no harmful effect when appl

+to the skin.™

Isoprepyl alcohol has a vaper pressure of 33 mm Hg at
20 degrees CG. Tf is miseible in all preportions with water
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and has & #£lash point of 53 degreess F.

A classification of 2 is concluded to be appzopriate.
Classification: o
Output statement numbers: HNone
Exceptions: HNone
TLO reports "there is little or no accumulation of
isopropyl alcohol in the body. It is practically non-toxic
when ingested . . ." The Tenic Substances List gives an ora
rat LRG0 of 5.84% gmsky. Patty reports that "no gross or
micrescopic abnormalities of the brain, pituitary, lung,
heart, 1liver, spléen, kidneys, or adrenals of rats given
0.5 to 10.0 percent of isopropyl alcohol in their drinking
water were chserved . . .M

It is concluded that ingestion of this substance, in
the context of this standard, would not present a hazard in
the industrial envirenmwent.

SUBSTANCE TECHENICAL GUIDELINES
ISOPROFYL ALCOHOL

PHYSICAL AMD CHEMICAL DATHA

Substance Tdentification

1. Synonyms: Isopropanol; IPA; 2-propanol;
se¢-propyl alecchol

2. Formula: CH3ICHOHGH3

3. Molecular weight: 60

Physical Data

odorx
FIRE, EXPLO
Fire

1. Boiling point (760 inm Hg) 82 ¢ (1890 FJ

2. Specific gravity (water =713: .78

F. Vapor density (air = 1 at boiling peint of
dsopropyl alcohol): 2.1

b, Melting point: -89 ¢ (-128 F)

5, Vapor pressure at 20 € (68§ F)= 23 mm Hy

6. Solublllty in water, % hy weight at 20 C (68 F)r
Miscible in all proportions

7. Evaporation rate (butyl acetate = 1): 2.83

8. Appearanée and odor: Colorless liquid with an

of rubbing alcohol _
SION AND REACTIVITY HAZARD DATA

1. Flash point: 12 € (53 F) (closed cup)

2. Autoignition temperature: 369 ¢ (750 F

3. Fiammable limits in air, % by volume: TLowexri: 2.0;

Upper: 12.0

4, Extinguishing media: Algohol foam, dxy chemical, carbon
dioxide

5. Special fire—fighting procedures: Do not use a solid stream
of water since the stream will scatier and spread the fire.
Use water spray te cool containers exposed te a fire.,

6. Unusual fire and explosion hazards: TITsopropyl aleochol is a
£lammable liguid. Its wvapors can easily foerim explosive
mixtures with air. All ignition sources must he controlled
where isopropyl aleohol is handled, ussed orx stored in a
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manner that ¢ould c¢reate =& potential £ire or eéxplésieon
hazard. Isopropyl alcohol vapoxs are heavier than air and
way travel aleong the ground and be ignited by open flames or
sparks at locations remete From the site at which iscpropyl
alcohol is handled.

7. For purposes of <conforming with the requirements of 29 CFR
1910.106, isopropyl alcohol is ¢lassified as =a Class IB
flammable ligquid. For example, 5000 pprn, approximately one-

fourth of the louwer flammablie limit, is one situation in
which isopropyl alcohel is considered to be a potential fire
and explesion hazgaxd.

8. For PULpOSEs of complying with 29 CFR 1910.30%, the
¢lassification of hamardous locations as described in Article
500 of the HNational Electzrical Code for isepropyl alcohol
shall be Class T Group D.

Reacvtivity _

1. Conditions contributing to instabhility: Heat.

2. Incompatibilities: Contact with strong oxidimers may cause
fire and explosion.

3. Hazardous deconposition preducts: Toxie gases and vapors

(such as carbon moenoxide) may be released in a fire involwving
isepropyl alecohol.

i, Special precautions:  Isopropyl alcchel will attack some
forxms of plastics, rubber and coatings. It alsoc may react
with metallie aluminum at high teiperatures.

SPILL, LEAW, AND DISPOSAL PROCEDURES
If isopropyl alcohol 1is spilled ox leaked, the following steps

should be takeén:

1. Remove all ignitieon sources

2. Ventilate area of spill or leak

3. For small gquantities, absorh on paper towels. Evapoxate in a
sate place (such as a Fume hood) and burm the paper. Large
gquantities <¢an be <collected -and atomized in a suitable
combustion chambe?. ZIEsopropyl alcohol may not ba allewed to
enter a c¢onfiined spiace, suehh as a seuwer, because of the

_ possibility of an explosion. _
Persons not wuwearing protective eqguipment should bhe restricted from
areas of spills or leaks until zleanup has been completed.

HWaste disposal methods: Isoprxepyl alcoleol may be dsiposed of:

1. By abscorbing it in vermiculite, dry sand, earth or a similar
material and disposing in a securad sanitary landfill.
2. By atomizing in a4 suitable combustion ¢hamber.

MONITORING AND HMEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose
of determining employee exposure under this section are best taken
such that +the average 8-hour expoesure may be determined from a
single sample ¢6r two (2) H#-hour samples. 8hoxrt term intexwal
samples {up to 30 minutes) may also he used to6 determinhe average
exposure level if a minimum of €ive (5) measurements are taken in a

random manner over the 8-houxr worK shift. Random sampling means

that any portien of the work shift has the same chance of heing
sampled as -any other. The arithmetic average of all such random



e,

D.

VI.

NIOSH/0SHA Draft Technical Standaxd
and Supporting Documentation for ISOPROPYL ALCOHOL

equal duration samples taken on one (1) work shift is an estimate of

an employvee’'s avérage level of euposure feor that work shift. Air
samples should be taken in the employee's hreathing z=dne (aiz that
would mest nearly represent that inhaled by the employee). Sampling

and analyses may be perxformed by instruments such as detector tubes
certified by MNIOCSH under 42 CFR Paxt 84, poxtable direct-reading
instruments, gas and vapor adsorption tubes with subsequent ¢hemical
analyses or dosimeters. The method cof neasuremént must determine
the concentration of isopropyl aleoheol to plus 6r minus 35%.
EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
segtion shéuld be essentially the samé as described undexr paragraph
Iv. a. Laboratories pexrforiming chemical =analyses should bhe
accredited in Industrial Hygiene Chemistry hy the American
Industrial Hygiene Association {RIHAY . The method of measurement
must determine the concentxation of isopropyl aleohol te plus or
minus 2587, Methods meeting +these acouracy zrequirements are
available in the "KIOSH Monitoring Methods Manual™.

MISCELLRHEQUS PRECAUTIONS

S5tore ‘isopropyl alcechol in tightly c¢losed containers in a cool,
well-ventilated area.

High exposures ‘to isopropyl alcohol can ogcuxr when transferring the
liguid £rom one container to another.

Hon-sparking tools must be used to open and close metal isopropyl
sleohel containers. These gontainers must be effectively grounded
and bonded priocr to pouring.

Employers should advise employees of all plant axeas and opexations
where expoesureé to isopropyl aleohol could occour.

COMMON OPERLATIOHNS

Common operations in which exposure to isopropyl alcohol is likely to
oCCuUr are: its use as a solvent for resins, surface coatings, adhesives,
perfunmes, mediginals and cosmeties; as rubbing aleohol; as de-icer fox
automobile windshields; as an ingredient in a variety of products; and as
a chenmical intermediate.

RESPIRLATOR TABLE DOCUMENTATION

SUBSTANCE: Isopropyl alcohol

D.6.5L.

STANDARD: 400 ppin

WARHING PROPERITTES:
odor Threshold: Patty reports that "Schexrbexger et al. stated that

concentration with identifiable odor of isopropyl alcohol is 200 ppm."

an odor threshold of 45 ppn.

Irritation Level: Recoérding to Patty, "mild irxitation of the eyes, nose,
was induced in human subjects exposed by Helson and associates for 32 to

Evaluation of HWarning Properties:

TDLH:

Basis for IDLH Value:

to 400 ppm of isopropyl alecohol."

an

Through its odoxr and irxitant effects, iso

can he detected helow or at the permissible exposure limit. For the pur
of this standard, therefore, isoproepyl alcohol is treated as a material

Warning properties. Gas sorbent respiratory egquipment is pexmitted.
12,000 ppm

This IDLH is based upon the rxeport in Patty that "rats

survive when exposed for 4 hours to the concentration of 12,000 ppm bhut
exposura for 8 hours to this conecentration resulted in death among oneé h
the group." The Hygienic Guides note that "rats exposed to saturated ai
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mirtures of isopropancl showed only slightly toxic symptoms after 15 to
minuvtes. ™

Other Torxic¢olegical Infoxmation: Patty reports that "animals subjected to va

LFL:

isopropyl aleéohol have manifested the following signs of intoxications
mucous membranes, ataxia, prostration, deep narcosis, and death.

"Rats were unaffected except foxr slight dintoxrication when exposed
intermittently ovexr a period of a week {total number of hours of exposur
given} to air apparently saturated with vapor of isopropyl alcohol. sSmy
rats survive when exposed for U hours to the ¢oncentration of 12,000 pom
expesureg for 8 hours to thid concentration occurked in death amoeng one h
group. Mice subjected by Neese to 10,900 ppm isopropyl alcchel in air ¢
for about 4 hourssday until they had accumnlated 123 hours of eixposure W
narcotized but survived. Mice died if exposed to 12,800 ppm (31.4% mgsli
for 200 ninutes or 19,200 ppm (47.1 mgrslitex) for 160 minutes. It is wi
assume that high concentrations of isopropyl alcohol would bhe dangerous.

_ "The lengih of time required for the development oFf ataxia, prost
and deep narcosis on the part of mice exposed by Starrek to vapors of is
wexre inversely proportional te the cvoncentration. Ataxia was manifest d
26 minutes at 24,500 ppm (60 mgsliter), but it oceurred with progressive
decreasing rapidity at concentxrations of 16,300 ppm (40 mgsliter), 13,25
(30 mgrsliter), 8150 ppm (20 mgsliter), and 4100 ppm ( 10 mgrsliter), unti
3250 ppm (8 mgsliterY 180 to 195 nminutes were required. Prostration app
in 37 to U6 minutes at 24,500 ppm and in 340 to 350 minutes at 3250 ppm.
enset of deep marcosis ranged Ffrom 100 minutes at 24,500 ppm te 460 mihuy
3250 ppm. Only 1 of 12 mice exposed in thése exdperiments suceumbed. Mi
exposed for U890 minutes to 2050 ppm (B mgsliter) gave no evidence of res

Rccoxrding to the Documentation of TLV's, "The most important toxi
of isoprepyl alcohol is narcosis. Symptomatologic evidence indicates th
tolerance is acguired to the narcotic effects.

"YThe 400 ppm value is considered to be low enough to prevent naze
although slight irritation may occur.”

23,000 ppm

YARAPOR PRESSURE AT 20 C: 33 mm Hyg
SATURATED CONCENTRATION AT 20 C: Approximately 43,400 ppm
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USE/EXPCSURE AHND CONMTROL DOCUMENT

ISOPROPYL

Prineipal Route

contact with liquid during
manufacture and packaging
of surface coatings and thinners
containing solvent (gstain.,

varnish, nitrocellulosse lacquers,
quick-drying inks and paints,

textile coatings and dyés,. dopes,
polishes}

Inhalation of vapor and skin
cgontact with liguid during
organice synthesis (isopzropyl
derivatives including phenols.,
acetates, wanthates, ether,

a,Bs

ALCOHOL
Currently Used

Usae/Exposuze of Entry Contrel Methods
Inhalation of vapor and skin 5,8 General dilution ventila-
gontact with liguid during tion; persenal protective
spray application (ox any equipment (goggles ox face
other method invelving heat) splash shield, rubber or
of surface coatings contain- vinyl-coated gloves)
ing solvent (stain, varnish,
nitrocellulose lacguers,
quick-dxying inks and paints,
textile coatings and dyves,
dopes, polishes)

Inhalation of vapor and skin A,R General dilution ventila-
contact with ligquid during tion; rersonal protective
ather than spray or heat - eqguipment {(goggles or face
related application of surface splash shield; xzubber ox
coatings contdining solvent vinyl-ecoated gloves}
(stain, varnish, nitrocellulose '
lacguers, guick-drying inks and
raints., texntile coatings and
dyes, dopes, polishes)
Inhalation of vapoer and skKin A,B General dilution ventila-
éontact with ligquid during tion; personal protective
manufacture and packaging equipment (goggles or face
of isopropyl alcohol splash shield, rubbezr or
vinyl-coated gloves)
Inhalation of vapor and sRkRin A,B General dilution ventila-
contact with liquid during tion; personal protective
manufacture and packaging eguipment {goggles or face
of acetone gsplash shield, rubher ox
vinyl-¢oated gloves}
Inhalation of vapor and skin A,R General dilution ven%ila—

tion; personal protective
equipment (gouagles or fage
splash shield, zrubber ot
or vinyl-—c¢oated glovées)

General dilution ventila-
tion; personal protedtive
egulpiment ¢geogyles or face
splash shield, rubber or
vinyl-codated gloves)
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amines, myristate, palmitate.
nitrite, glycerinl

Inhalation of vapor and skin. i,B
contact with liguid in tanks

during cleaning and smaintenance

of eguipment

Inhédlation of vapor and skin AE,B
contact with ligquid during
manufacture and packaging of
cosmetics (linihents, skin

lotions, permanent wave lotions,
¢oloxr hailr rinses)

Inhalation of vapor and skin A,B
cgontact with liguid during

use (especdially for medicinal
purposes) of disinfectants and
sanitizers (rubbing alcohol and
other antiseptic¢ solutions)

Inhalation of vapor and skin A.B

contact with liguid during
cleaning and degreasing
opexrations

Inhalation of vapor and skin k,B

contact with liguid duzing
preparation, manufacture, and
packaging of disinfectants
and sanitizers (rubbing
alcehel and other antiseptie
selutions, sKin astringents,
meuth washes, and medicated
sprays)

Inhalation of vapor and skin A,B
cdontact with liguid during

‘manufFacture and packaging

of cleanihg and degreasing
agents (stain/spot remover,
glass cleaner, rug and up-
helstery ¢leaner, tar remover,
ligquid soap, windshield ¢leaner
f£luidl

Inhalation of vapor and skin ;B
contact with ligquid during
manufactiure and packaging of
deicing, defogging, and

Self-contained breathing
apparatus; personal pro-
tective eguipment (xubber
oY impervious garments?

General dilutien ventila-
tion; pexrsonal protective
eguipment (goggles or face
splash shield, rubber ox
wvinyl~coated gloves)

General dilution ventila~
tion; personal protective
equipnent (goggles or face
splash shield, rnubber orx
vinyl-coated gloves)

General diiution ventila-
tion; personal protective
equipment (goggles or face

splash shield, rubber ox

yinyl-coated gloves)

General dilution ventila-
tion; personal protective
eguipment {(goggles or face
splash shield, zuhber ox
vinyl-coated glovesly

General dilution ventila-
tion; pexrsonal protective
eguipment (goggles ox fage
splash shieéld; zubber ox
vinyl-coated glovas}

General dilution ventila-
tion; personal protective
equipment (goggles or face
splash shield, rubber or
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anti-freeze produgts

Inhalation of vapoxr and skin

contact with liguid during

extracgtion and purification
processing (alkaloids, proteins,

chlorophyl, perfimes, sulfurig
acid, vitamins, Kelp, pectin,

resins, gums, uWaxes)

Inhalation of vapor and skin

contact with ligquid during
manufacture of rubhber products

Inhalation of vapor and skin
contact with liguid during

use as an additive (in anti -

stalling gasoline, lubZicants,
denaturad ethyl alcohol,
hydraulie brake fliuids, rocket

Fuel

Inhalation of vapor and skin
contact with ligquid during
manufacture and use of

adhesives ¢ontaining solvent

(including gasket cement,
nitroé¢ellulose £ilm and
microfilm cement)

Inhalation of vapor and skin
eontact with liguid during

manufacture of safety glass

A).B

vinyl-coated gloves)

General dilution ventila-
tion; personal protective
eguipment (goggles or face
splash shield, rubber ox
vinyl-coated gloves)

General dilution ventila-
tion; personal protective
equipment (goggles or face
splash shield, rubber o
vinyl-coated gloves)

Ganegral dilution ventila-
tion; personal protective
equipment (gogygles or faca
splash shield, zublber ox
vinyl-coated gloves)

General dilution ventila-
tion;i personal protective
equipment (goggles ox face
splash shield, xzubber oéx
vinyl-coated gloves)

General dilution ventila-
tion; personal protective
eguipment (geyggles or face
splash shield, rubber oz
¥inyl-cvoated gloves)

Inhalation

Skin contact resulting in
logalized irritation
Ingestion

Skin centact resulting in

absorption and subseguent

systemic poisoning



