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NIOSH/7OSHA Draft Technical Standard
and Supporting Documentation for TSOAMYL ACETATE

The basic text of this document contains the draft technical standard
approved by the Joint Réeview Committee of the NIOSH/OSHA Standards
Completion Program and the supporting documentation For the substance.
ISCANMYL ACETATE.

The SCP drafit technical standards are recommendations to the Department of
Lahor for its consideration in xulemaklng and have ne legal status until
final rules have been prowmulgated by that agency. This draft standard is
provided for your information only.

The Referances and Sourées, Respirator Table Deocumentation ang lises/Exposure
and Control Documentation are the working documents used by the various SCP
morklng groups during the development of the draft technical standard and
sexrve as the technical foundatlon for the standaxd. The classification for
edch substance and %he' regulatory statements were derived £ollow1ng a
decision logic established for the various sections of the standard.
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DEFINITIONS
PERMISSIBLE EXPOSURE -~ T"Permissible Exposure™ meéans inhalation of

iscamyl =mcetate in concentrations not in excess of 100 parts per

million {ppm) (525 milligrams per ¢ubic meter, mgrs/cu.m.) averaged
over an eight hour work shifi, as stated in section 1910.93, Table
G-1.

ACTION LEVEL - "Action ILevel™ means one half (1/2) of the
permissible exposure for isoamyl acetate.

EMPLOYEE INFORMATION - Each emplover who has a workplace in which

iscamyl acetate is present shall:

L1

€27

()
1)

{2)

(3)

()

STARDARD AVAILABILITY -~ . Keep a <c¢opy of +this section with its
appendices A, B and C, at the workplace. This material shall be
made readily available to affected employees; and

PRESENCE OF ISOAMYL ACETATE ~ Inform affected employees of the
quantity, location, and manner of use or storage of isoamyl acetate.
EXPOSURE MEARSUREMENT

INITIAL DETERMINATION - Each employer who has a place of employment

in which isoamyl acetate is released into the workplace air shall
determine if any employee may be exposed to airberne concentrations
of dscamyl acetate at or above the action level. The determination
shall be made each time there is a change in production, prsécess, or
control medsures which could result 4in an inckxease in airborne

concentrations of iscamyl acetate. A writiten determination shall be

made and it shall contain at least the following information:

(id Any information, ohservations, or e¢alculations which would
indicate emplovee exposure te isoamyl acetate;

{ii) Any measurements of airborneé concentrations of isoamyl acetate.
taken;

¢iii) Any employee complaihts of symptoms which may bhé attributable
to exposure to isoamyl acetate; and

(iv) Date of determination, work being performed at the time,
location within work site, name, and socisl security number
of each employee considered.

IKITIAL EXPOSURE MEASUREMENT — If the employer determines that any

employee may bhe exposed to airborne c¢oncentrations of isocanmyl
acetate at or above the action level, the exposure of the employes
believed to have the dreatest exposure shall bhe measured. The
exXxposure measurement shall be xepxeaen%ative of the maximum exposure

of the emplovesé.

INDENTIFICATION OF EXPOSED EMPLOYEES — If the eXposure measurement
taken under paragraph (c¢){2) of this section reveals employes

exposure to airborne goncentrations of isoamyl acetate at ox above

the action level, the employver shall:

i) Identify all employeses who may he exposed at or above
the action level;: and
(14 Measdure the ewuwposure of the employees so identified.
EXPOSURE ABOVE THE BACTION LEVEL ~- If an emplovee exposure
measurement reveals that an employee 1s exposed %o airborne

concentrations of iscamyl acetate at or above the ac¢tion level, but
not above the permissible exposure, the exposure of that employee
shall he neasured at least evexry %two months.
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EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE — If aihr employee axposure
measurement rewveals that an employee 1is exposed tao airbozrne
concentrations of disocamyl acetate sbove the permissible exposure,
the employer shall: ' '

14} Inform the employee of the enposure as reguired by para-

graph (MY(1) of this section; and
(ii) Measure the exposure of the employee at least monthly; and

(diii) Institute control measures as reguired by paragraph (E) of

this section. _

TERMINATION OF EXPOSURE MEASUREMENT - If twe consecutive ampléoyee
expesure measurements taken at léast oné waek apart reveal that the
employee 1s exposed +to airborne concentrations of isocanyl acdetate
below Tthe action lewvel, the employver may terminate measurement for
the employee. Fox purposes of this subvaragraph, use of respiratozrs
shall not constitute reduction of employee exrposure belcow the action
level.

METHODS OF MEASUREMENT - An employee's exposure shall be obtained by

any combination of long term or short term samplaes which reépresents the
employee’s actual exposure averaged o¢ver an eight hour woxrk shift
(Appendix B (ivl). The methoed of nieasurement shall have an accuracy., to

a

confidence level of 958%, of not less than that given in Tabla 1 helou.

_ Table 1
Concentration Reguirgd Accuracy

Above permissihle eXxposure Plus or Minus 25%
it or below permissible exposure

and above the action lavel Plius or Minus 35%
5t or below the action level Plus or Minus 50%

{e)
1

(2)

Methods of Compliance

Engineering controls - No employae shall he expeosed to isocawnyl
acetate above the permissible limit as defined in paragraph (a)(])
of this section. Englneerlng and work practice controls shall be
used to reduce exposure to isoamyl acetate to at or helow the
permissible exposure.

(i) When mechanical ventilation 4is used to control exposure,
measurements which demonstrate system efficiency {for
example: air velocity, static pressure, or air volume) shall
be made at least every three months. Measurements of systen
efficiency shall also be made within five work days of any
change in production, process or control mhlch might result
in a reduction in contxol,

(ii) In the Qesign of open suzrface tank ventilation for the
‘purpeses of compliance with section 1910.8%4 (d), operations
invelving iscamyl acetate shall he classified as B-3 at 70 F.

¢iii) Where & fan is located in duct mwork and where isoamyl acetate
is present in condentrations gréater than 2500 ©ppm, one
fourth of the lower £lammable llmlt,'the fan rotating element
shall consist of, or be 1ined with nonsparking material.
There 'shall be sufficient c¢learance bhetween the fan rotating
element and the fan casing so as to prevent contact.

Respirators _

(i Compliance with the permissible exposure may not be achieved
by the use of respirators except:
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(a) During the time periocd necessary to install engineering
controls: or '

(b) In werk situations in which engineerinyg controls are
téchnicdally not feasible; or

(e¢) In work situations in wmhich feasible engineering and

work practice controls arxe insufficient to  rxeduce
employees euposure to at or below the permissible
eNpOsSULe, Where technically feasible engineering and

woxk practice contrels are not sufficient to reduce
eXposure te at oxr helow permissible exposure, they shall
be used te réduce exposure to the lowest level fsasihle:
or

(d) For operations not exceeding 40 hours per year; ox

{e) In emergencies.

1ii) Respirators shall he jointly approved by the Mining Enforve-
ment and Safety Administration (formexrly Bureau of Minhes) and
by the National Institute fox Occupational Safety and Health
under the provisions of 320 CFR Part 117.

(1ii) Employers shall selsct and provide the appropriate respiratorx
from Table 2 and shall ensu¥e that the empléoyes uses the
respirator provided.

(iv) Employers shall institute a respiratory protection program in
accordance with sections 1910.134(h),(d),(e), (%) and {(y?.

TABLE 2. RESPIRATORY PROTECTION FOR ISOAMYL AGETATE

Condition Permissible Respiratory Protéction

Vapor Concentration

Egual to ox Less _ _

than 1000 ppm, organic vapor cartridge(s).
A gas mask with a chin-style or front- o6r back-mounted
organic vapoxr canister,
Any suppliéd-airn reéespirator with a £ull facepiece, helmet
or hood.
Any self-contained breathing apparatus with a Ffull
facepiesce.

Greater than Self-contained breathing apparatus with a full fac¢epiece
1600 ppm or, operated in pressure-~demand (positive.pxessuxe)'mode.
Entry and Escapé

from Unknown air respixator with a full facepiece operated in pressure-

—Concentrations _
an auxiliary seli-ceontained air supply cperated in
‘pressure~demand mode .

Fire Fighting Self~contained breathing apparatus with a £ull facepiece
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operated in pressura-demand (positive pressurel mode.

Escape Any gas mask providing protection against organice¢ wvapors.
Any escape seélf-contained breathing appdratus.
€L} Fire and Safety ~ Employers shall familiarize themselves with the

information contained in the Substance Technical Guidelines feor isoamyl
acetate which 1s contained in Appendix B in order teo ensure the safe
handling and use of iscoamyi acetate.

(1)

¢2)

(3)

(4)

(6}

{g}
(1)

€29

(h?

Electrical =~ For the purposes of conpliance with sectien 1910.308,
locations classified as hazardous locations due to the presence of
isoamyl acetate shall he Class I Group D.

Portable fire e=xtinguishers =~ For the purposes of compliande with
section 1910.157, isocamyl acetate is classified as a €Glass B Fire
hazazd.

Pouered industrial +trucks =~ For the purposes of cowmpliance with
section 1910.178, locations classified as hazardous locations due to
the presence of isoamyl acetate shall be Class I Group D.

Flammable .liguids ~ For the purposes of compliance with sec¢ticon
1910.106, liguid iscamyl &acetate is classified @5 a Class TC
flammable liguid. Spray finishing operations shall be perfbormed in
aceordance with sections 1910.107 and 1910.%4(c). Bip tank

operations shall be pexformed in accoxrdance with sections 1910.108
and 1910.94(47.

Sources of dgnition - Sources of ignition such as smoking or open
flames are prohibited whexe isoamyl acetate is handled, used ozx
stored in a manner so as to greate a potential fire o6r enxplosien
hazard.

Storage - Isdamyl adetate shall be stored so as not to come in
contdet with nitrates, sirong owidizers, strong alkalies or strong
ac¢ids . .

Personal Protective Equipment

Skin Contact

i) Employers shall provide, and reguire employees to use,
impervious clothing, gloves, Fface shields (8 inch minimnum)
and other appropriate protective c¢lothing necessary to
krevent repeated er prelonged sKin contact to Liguid isoamyl
acgetate. Face shields shall comply with section
1910, 133(a)t6), _

{ii) Enployers shall ensure that clothing which becomes wet with

ligquid isoamyl acetate he removed immediately and not reworn
until the isocamyl acetate is remoéved from the elothing.

Eve Contact

(i) Employvers shall provide, and regquiré employees to use,
splash—-proof safety gogyles (cup—cover type dust and splash
safety goggles), which comply with section 1910.133(a)(6),
where eyé contact to ligquid iscamyl acetate may occur,

Spills
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Spills of isocamyl acetate shall bhe gleaned up immediately after
eliminating potential sources of ignition and wutilizing available
ventilation.

Isoanyl acetate liquid may not be allowad to enter a confined space,
sich as a seuwér, because of the possibility of an explosion.
Sanitation

Employers shall ensurxe that employees whose skin becomes wet with
liquid isoamyl acetate promptly wash or shower as necessary to
remove any iscamyl acetate Ffrom the skin.

Training and Information - Each employer who has employess exposed

to isoamyl acetate in excess of the action level,: or empleyees who hay

have

skin or eye contact with liguid isoamyl acetsate, or employees who

woxrk where accidental release, spill, £ire, or explosion of isoamyl
acetate may occur, shall annually:

(12

(22

(33

(k)

1)

(2}

Substance Safety Data Sheet - Inform each employee of the
information contained in the Substance Safety Data Sheet for isoamyl
acetate, which is contained in Appendix A; and

Medical -

(1) Advise ewmployees as %o the signs and symptoms of exposure to
isoamyl acetate.

1{II) Instruct the employees to advise the -enployer of the
development of signs and symptems of exposure +to iscamyl
acatate which are listed in Appendix A.

(ITI) Instruct the employees +o infeorm the employvexr if they develop
any of the medical conditions listed in (k)(2) of ‘this
section; and

Procedures -

(QND] Previde t¥aining to ensure +that employees understand the
precautions of safe use, emergendy procedures, and the
correet use of protective equipment =relative to isoamyl
acetate. _

TTI? The- pzqge&u:es required by (32C1), €2), and (3)(I) shall be
previded to emplovees at the expense of the eamployer during
the employee's normal working hours.

Medieal Surveillance

The emplover shall provide medical procedures as required by

paragraph (k). These procedures shall be provided at no cost to tha

employee.

Preplavement <Questionnaire - The émployer shall obtain Ffrom each

employee who will be exposed to liquid iscamyl acetate; or airborne
concentrations of iscamyl acetate at or above the action level, a
written statement as to uhether such employee has a history of any
of the following:

(I Chronig¢ lung disease
(IL) 8kin disease

(III? Kidney disease

(IV) Livexr disease
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Preplacement Mediecal Examination —-.The -emplbyer shall prbvide a
medical examination for an.:employee if +the employee provides a
history of any of the conditions named in paragraph (R){2).

Results of Preplacement Examination — The employer shall obtain a
physician’'s written opinion based on the medical examination
pursuant te paragraph (RI{3).

Periodic Medical Examinations - The employer shall provide a medical
examination.fo; an employee if the employee advises the emplover of
the development of (i) any of the medical conditions listed in
(k3¥(2), (ii) signs and symptoms listed in Appendix & which the
employee suspects may be caused by exposure to isocamyl acetate.

Results of Periodic Examinations -~ The employex shall obtain a
rhysician’s uwritten opinion hased on the medical eramination
pursuant to paragraph (K){6).

Exclusion or TRemoval from Exposuré - HNo employee shall continue to
be exposed te disoamyl acatate i1f sduch exposure o¢ould place the
employee at increased risk of material impairment of his health.

Emergency Procedures - The employex shall provide emergency and
follow-up medical esxaminations and treatment For any emplovee
injured through enposure to isocamyl acetate.

Info;ming the Physician ~ 7The employer <=shall provide +to ‘the
examnining physician the follcowing infoermation:

(1) A copy of this section with its Appendides A;B and C for isoamyl

(Im A description of the emplovee's duties as they
relate to his exposure to isoanyl acetate;

(ITE) B description of any personal protective eguipment
required to be used;

(IV) The resylts of any emplovee's exposure measurement,
if available;

(v) The employee's anticivated exposure level; and

(vI? Upon reguest of the physician, information from

previous medical éwamination of the employee.
Physician's Hzritten Opinion

(1) The physidian's written opinion shall be a signed statement
by the examining physician speciiically stating:

(A) HWhether the employee has any detected medical conditions
whieh could be (directly or indirectly aggravated by
exposure to isoamyl acetate or which could significantly
interfere with the ability of the employee to follou
recommended or regquired procedures For protecting
himself from unusual ox emexrgency erXposuré.
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{B) Rny recommended limitations upon the emplovee's exposSure
to iscamyl acetate.

(€Y The employee has been informed by the physician of any
detegted medical coénditions which reguire further

medical examination or treatment.

(IT) The written opinion shall not reveal medical information
unrelated to exposure to iscamyl acetate.

Refusal +to ke Medieally Examined - If an employée refuses any

reguired medical ewamination, the ewployexr shall inform the enployee

of the possible’ health consequanees of such refusal and obtain a
signed statement from tha employee indicating that the employves
understands the xisks invelved iy refusing %o be examined.
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RecordReeping.
Initial determination.

{i) The.

amplover shall. keery an accurate record of all intdial

determinations required to be made pursuant +to paragzraph

tcly
€ii) The

1} of this section.
record shall dnglude the written determination and any

supporting documentation as required in paragraph (c}(1) of
this section.
(iii) This record shall be maintained for at least one year.
Exposure hmeasurements.

(1) The employer shall Keep &n accurate recoxd of all measure-—
ments taken +to determineg enployee exposure %o isoamyl
acetate.

{11} Thig record shall include:

(al 'The date of measurement;

{(b) A reference to the subparagraph of this regulation which
required the measurement, if any;

{g) Operations involving exposure %o dscamyl acetate which
are being monitored;

(d) Sampling and analytical methods used and evidéence of
their acguracy:

(e) ‘Humbexr, duration, and results of samples taken;

(£} Hame, Soecial Security number., and exnposure of the

(iii) This

emplovee monitored.
-record shall be maintained for eone year.

Mechanical ventilation.

(i’ When mechanical wventilation 4is wused as an engiheering
contrel, the ewmployer shall maintain a record of neasurements
demonstrating the effectiveness of such véentilation as

required by paragraph (e3{1)(i) of this sectior.

(ii) This
(al
th)
(g2

¢iit) This

Training an

i) The
trai
sect

Cii) The
{al
(h)

_ (g}

(iidi) This

Medical xec

(i) The
empl

{iid The
(a)

(L)
(e)
(a)

record shall include:

Date of measurement;

Type of measurement taken;

Result of measurement.

recoxrd shall be maintained for ohe year.
d information.

employer shall LKkeep an accurate récord of all employee
ning ahd advice zrTegquired by paragrash (3} of +this
ion. '

recexrd shall include:

Date of training; _

Name and Socisl Security numbher of enplovees trained;
Substance o¢f trxaining provided.

record shall be maintained for at least one year.

ords.

employer shall Reep an accurate medical record for each
avee,
recoxrd shall inglude:

Physician's writtean opinion;

Preplacement gquastionnaire;

Any employee medical cowplaints relative to exposu¥e to isoa
A sighed statement of any refusal to bhe examined:
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() A copy of information provided teo the physician pursuant
to paragraph (R)(9)(ii) through (vi) of this section.
(iii) This zrecozd shall be maintained f£or the duration of the
employment of the affected emploves.
Acecess to records.

i All records ‘required to be maintained by this section shall

be made availabie upon request to authorimed -zepxesentativés
of the Assistant Secretary and the Director.

13 Emplqyee exposure measurement xegoxds reguired to be
maintained by this section shall be made available to
employeeas and formex employees and their designated

- representatives.

(iii) Emplovee medical records regquired to be maintained by ‘this
section shall hé made available upon written reguest to a
physician designated by the enployee or former employee,.

Obsexvation of monitoring. '

Puty.

The employer shall give aff6qted_amployaes or their representatives

an opportunity to observe any monitoriny o¢f emplovés exposure to

isocamyl acetate which is conducted pursuant to this seétion.

Exercise of opportunity to obsexve monitoring.

(i) When observation of the monitoring of employee exposure to
isoamyl acetate requires entry inte an area where the use of
personal bvprotective devides is required, the ohsexver shall
use such equipwent and <comply with all other apvlicable
safety procedures.

(ii)d Without dinterfering with the measurement, observers shall be
entitled to:

(a) Receive an explanation of the measurement procedures;

{h) Visually observe all steps related t¢ the measurement of
exposure to isoamyl acetate that are being performed at
the place of exposure.,

(¢) Record the results ohtained.

Employee notification. _ _

The employer shall notify in writing, within five work days, every

employee who is found to bhe exposed t6 iscamyl acetate above +the

permissible exposure. The eambpleovee shall also bhe notifised of the
level of his eupesure and the cotrrective actien lBeing +taken *to

reduce the exposure to at or beloéw the pexrmissible eXposure.

Pursuant %o paragraph (K) of this Section, when an employee is
medically examined the employer shall provide the employee with =a
copy of the physician's wriitten opinion.
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Acetate

I.

APPEHNDIX 1A

SUBSTANCE SAFETY DATA SHEET

SUBSTANCE IDENTIFICATIGN

SUBSTANCE: TIsoamyl acetate
PERMISSIBLE EXPOSURE: 100 parts of iscamyl acetate vapor per million

paxts of air (ppm) ox 525 milligrams of isoamyl acetate vapor per
cubie meter of air (mg/cu m)

APPEARRNCE RND ODOR: Clear colorless liquid with a banana-like odor.

IT.

A.

ITT.

HEALTH HAZARD DATH
Ways in Which the Chemical Affects Your Body: Isoamyl acetate can
affect your body if you inhale it ox if it comes in contaet with

your skin or eves or if yvou swallow it.

Effects of Overexposure:

1. Short-Term Overexposure: Overexposure to isoamyl acetate may
cause irxitation of the eyes, nose and throat. Overexposure.
may alse cause headache, drowsiness and UncoOnN&cioUSNEss.

2. Long~Term Overexposure: Prolonged o©ovExeXposSure may dcause
irritation ¢f the shkin.

3. Reporting Signs and Symptoms: You should inform your

employer if you develop any signs or symptoms associated with
iscamyl acetate exmposure.

EMERGENCY FIRST AID PROCEDURES

Eye Exposure: It isoamyl aceltate gets into your eyes., wash the eyes
immédiately with large amounts of’waﬁe:; lifting the lower and uppex
lids occasionally. Get medical attention as soon as possible.
Contact lenses should net be worn when working with this chemical.

Skin Exposure: If g¢lothing hecomes wet with iscamyl acetate,
inmediately remove and ¢lean the c¢lothing before wearing again. If
isoamyl acetate gets on your skin, £lush the contaminated skin with
water promptly. If there is skin irritation, get medical attention.

Breathings If£ you or any other pexson breathes in large amounts of
isoamyl acetate remove the exposed person to fresh air &t once. it
breathing has stopped, perforn artificial respiration. Keep the
affected person warm and at zést. Get medical attention as soon &as
possible.



-

NIOSH/COSHA Drafit Technical Standard
and Supporting Documentation for ISOAMYL ACETATE

D. Swallowing: When isoamyl acetate ‘has been swallowed get medical
attention immediately. If wmedical attention 1is. not immediately
available get the affected person to vomit by having him toucl the
back of his threat with his finger or by giving him large amounts
{one pint or morel of warm salt water (two tablespoons of salt per
rint of watex). Do not make an unconscious person vomit.

E. Rescue+ Move affected person from the hasardous exposure. If the
exposed person has been overcome, notlify someone else and put into
effe¢t the established emeryency zescue procedures. Do not become a
casualty youxséli. Understand your emergency rescue procedures and
know the locations of the equipment before the need arises.

IV. RESPIRATORS AND PROTECGTIVE CLOTHING

A. RESPIRATORS: Respirators are not the best way tg dontrol exposure té
iscamyl acetate. You ¢an only he required *t6 wear thém Ffor routine
use 1f your ‘employer is in the process of installing controls ox
other control measures prove inadequate. You may he regquired to
wear respirators for non-routine activities or in emergencies. If
respirators are worn, they must have a Mining Enforcement and Safety
Kdministration (ﬁESAJ/National Institute for Cccupational Safety and
Health (HIOSH) approval label. (0lder respirstors may have a2 Bureau
of Mines approval label.) If you c¢an smell isocamyl acetate while
wearing a respirater, the zespirator is not working corrxectly; go

imnediately %o fresh air. If you experience diffieulty breathing
while wearing a respirator; *tell your employer.
B. PROTECTIVE CLOTHING: You must wear impervieus clothing, gloves,

face shield and other appropriate protective clothing to prevent
repeated or prolonged skKin contaect with liquid isocamyl acetate.

C. EYE PROTECTION: You must wedar splash-procf safety goggles (cup-—
cover type dust and splash safety goggles) where eyé contact wmwith
iscamyl acetate may oceur,

L' PRECAUTIOQHS FOR 5AFE USE, HANDLING AND STORAGE

Iseanyl acetate is a flammable ligquid and 4its vapors easily form

explosive miwtures with air. It must bhe stored in tightly clesed

centainers in & c¢oel, well-ventilated area away from heat, sparks and
flames. 3Store isocamyl acetate away £rom nitrates, strong oxidizers,
strong alkalies; and strong acids. Sources of ignition such as smoking
and open f£lames are prohibited wherever isoamyl acvetate is handled, used
or stored 1in a wanner that ¢ould dzreate a potential firé ox explosion
hazaxrd. You must use non-sparRing tools when opening or closing mnetal
containers of isoamyl zscetate, and containers must be bonded and grounded

whén podring or transferring liquid isocamyl acetate; If vyour skin
ecomes wet with liguid isoamyl acetate;, you must promptly wash or shower
as necessary to remove any isoamyl acetate from the skin. You must

immediately remove any c¢lething that becomes wet with ligquid iscamyl
acetate and this e¢lothing must net be reworn until the iscamyl acetate is

removed from the c¢lothing. Fire extinguishers. where provided, wust bhe
readilily available and you should Enow wherxe they are and how te epérate
théem. isk your supervisoer where iscamyl acetate is used in your work

area and for any additional plant safety rules.
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APPENDIY B

SUBSTANCE TECHNICAL GUIDELINES
ISOAMYL RCETATE

PHYSICAL RAMND CHEMICAL DATA
Substande Identification

1.

2.
3.

Synonyms: Banana o0il; 3-methyl—-1-butanol acetate;
Z-methylbutyl ethanoata

Formula: CH3COCCHZCH2CH(CH3)2

Molecular weight: 130.2

Physical Data

1,
2.
3.

0o ~3 o U1 4

FIRE,
Fire
1.
2 .
3.

4.,

Boiling point (760 mwm Hg): 145.6 € (294 F)

Specific gravity (water=1): 0.87

Vapor density (air=1 at hoiling peint of

iseamnyl acetatel: Yy.5

Melting point: -100 C (-148 F}

Vapor pressure at 20 ¢ (68 F): 4 mm Hg

Solubility in watew, % by weight at 20 C (68 F3: 0.2
Evaporation rate (butyl adcetate=1): 0.u2

Kppearance and odor: Clear colorless liquid with a banana -
li¥%e odor '

EXPLOSTON AND RERCTIVITY HAZARD DATA

Flash point: 25 C (77 F) (closed cup)

Autoignition temperature: 360 C (680 F)

Flammahle limits 4in air, % by volume: TLowers: 1.0 at 100 ¢
(212 F) Upper: 7.5

Extinguishing media: Dry chemical, carbon dioxide., Foam.
Special fire-fighting procedures: Do not use solid strezam of
water sincé stream will scatter and spread fire. Use watex
spray to vool containers enposed to a fire.

Unusual fire and explosion hasards: Isoamyl acetate is a
flammable liguid. Tts vapors c¢an easily form exposive mix-
tures with air. 811 dgnition spources must be controlled
where isoamyl acetate is used, handled or stored. Iscamyl
acetate vavrors are Hesavier than air and may travel aldnﬁ the
ground and be ignited by sparks or open f£lames at locations
remote from the site at which isoamyl acetate is handled.

Feor purposes of confoxrming %o the reguirements of 29 QFR
1910.1706, isoawmyl acetate is «c¢lassified as a Class IC
flammable liguid. At 2500 ppm, one—fourth of the lower
flammable limit, iscamyl acetate is considered to be a
potential fire and explofion hazmard.

For purposes of complying with 29 CFR 1910.309, the classifi-
cation of hazardous locations as described in Article 500 of
the HNational Electrical Code fox isoamyl agetate shall bhe
¢lass I, Group D.
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Reactivity

1. Conditions contributing to instability: Heat

2. Incompatibilities: Contact with nitrates, strony oxidizers,
strong alkalies, and strong acids may cause fire and
explosion. '

3. Hamardous decomposition products: Toxic gasas and vapors

(such as carbon monoxide) may he released in a fire involving
isoamyl acetate.
4 Bpecial precautions: Hone

IIT. SPILL, LEAK, AND DISPOSAL PROCEDURES

A,

If isoamyl acetate is spilled or leaked, the following stéps should

be taken:

1. Remopve all ignition scurves
2. Ventilate area of spill oxr leak
3. For small quantities, absorb on paper towels. Evaporate in a

safe place (such ag a fume hood}) and burn +the papex. Large
quantities can be collegted and atomized in a suitable
combustion chamber. Iscamyl acetate may not he alleéewed to
enter a c¢onfined space, such as & sewer, béecause of the
pessibility of an explosion.

Persons not wearing protective eguipment should be restricted from

areas of spills or leaks until cleanup has been completed.

Waste Disposal Methods:

Isoamyl acetate may be disposed of:

1. By absorbing it in vermiculite, dry sand, earth or a similar
material and disposing in a sanitazy land £i11.
2. By atomiming in a suitable combustion c¢hamber.

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE MCTION LEVEL: Measurements taken Ffor the purpose

of determining employee exposure under this seection are best taken

such that the average $8-hour exnposure may bhe determined from a
singlé sample or tweo (21 Yy-hour samples. Shoxrt +term interval
samples (up +to 30 minutes) may also be used to determine average
e¥posure level 1if a minimum of £ive (5} measurements are taken in a
randor manner oveéy the 8-hour work shift. Random sampling means
that any portion of the weéerk shift has the same ¢chance of being
ganpled as any other. The arithmetic average of all such random
egual duration samples taken on one (1) work shift is an estimate of
an .employee's average level of enposure for that woxrk shift. Airx
samples should be taken in ithe employvee's breathing zene (air +that
would most nearly represent that inhaled hy the employée). Sampling
and analyses may be performed by iastruments su¢h as detecter ‘“tubes

certified by HNIOSH undexr U2 CFR Part 84, portable direct-reading

instruments, gas and vapor adsorption tubes kith subseguent chemical
andlyses or dosimeters. The method of measurement must determine
the concentration of isoamyl acetate to plus or minus 35%.

EXPOSURE ABOVE THE PFERMISSIBLE EXPOSURE: The monitoring undex this

section should be essentially the same as descrihed under Yparagraph

v, &. Laboratories performing chemical analyses should bhe
accredited din Industrial Hygiene Chemistxy by the American
Industrial Hygiene Association (AIHA). The methed of measurement

must determine the concentration of iscamyl acetate to plus or minusg
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25%. Methods méeting these aceuracy reguirements are available in
the "NIOSH Monitoring Methods Manual".

MISCELLANECUS PEECAUTIONS

Store dsoamyl acetate in tightly closed containers in a cool, well-
ventilated aresan. _

High enposures to isoamyl acvetate can occur when transferring the
liquid £rom one container to angther. _
Non—-sparking tools must he used +to open and ¢lose metal isocamyl
acetate containers., These containers miust he effectively grounded
and bonded pricr to pouring.

Employers must advise enmployess of all plant areas and operations
uhere exposure to iscamyl acetate could occur. '

COMMON OPERARTIONS

' Common operations in which exposure to isoamyl acetate is likely to occur

are -

operations involved in its manufacture and in its use as a solvent

for lacquers in films, coatings and adhesives.
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APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY

Inhalation; insignificant skin absoxption.

L, TOXICOLOGY

The +toxicologic effects of isocamyl acetaté are probably similar t¢6¢ those

of amyl a¢etate, ohiefly idxzitation of the c¢onjunctiva and upper
respiratory tract, followed by gradual onset of narcosis. with slow
recovexy after exposiure ceases. Men exposed to 950 ppm iscamyl acetate

for 30 minutes reported only irritation of the nose and throat, headache
and weakness; cats exposed to 1900 ppwm for 2-3 hours per day for a ueek
shoued only irritationr weakness and loss of weights; dogs exposef to 5000
ppm for one hour had nasal irritation and drowsiness. Ho chroniec sys-—
temic¢ eéffects have heéen rebdorted in humans.

ITE. STGHS AND SYMFTOMS

Irrxitation of the eves, nose .and throat; nargosis at high sustained
levels. 8kin exposure predisposes to dermatitis due to defatting eiffect.

Iv. SPECIARL TESTS
None in common uUsage.
Vi, TREATHMENT

None specific. Remoeve from exposure, give artificial resuscitation if
indicated, and wash eyves and conitaminated skin.

Vi. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A. GENERAL

Most reported effects of isoamyl acetate are caused by its irritant

properties. It is important that the physician become familiar with
plant operating conditions in which exposuré to iscamyl acetate
occurs. These with skin disedse may not tLolerate the wéaring of

rrotective ¢lotlhiing and those with chronice respiratory disease may
not tolerate the wearing of negative pressute respirators.

B. PREPLACEMENT

Routine medical histories and physical examinations are not
regquired. However the employexr must screen employees for history of
gertain medical c¢conditions (listed Dbelow} which might place the
employeé at ingreaséad risk from isoamyl acetate exposure. Only
thoge giving a positive history of these conditions must be referred
for further medical exawinations.
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1. Chronic respiratory disease -~ In persons with impaired
pulmonary function, especially those with obstructive airway
diseases, the breathing of this substahece might ¢cause

eracerbation of symptoms due to its irritant properties.

2. Skin disease -~ Iscamyl acetats is a defatting agent and can
cause dermatitis on prolonged exposure. Personsg with
preeristing sHin discrders may be more susgeptible to the
effects of this agent.

3. Kidney disease -~ Although iscamypl acetate i not Knoun as a
Kidney %oxin -in humans, the impoxtance of the organ 1in the
elimination o F toxie substances justifiés spec¢ial

Consiﬁexakion in those with possible impairment of renal
Function.

L Liver disease - Although iscamyl acetate is not knoun as a
liver toxin in humans, the importance of this oxgan in the
hiotxansiormation and detoxification of foreign substances
should be considered before exposihg wpersons uwith impaired
liver Ffunctions.

C. PERIODIC EXAMINATIOQHS

Routine perioedie¢ examinations are neot :QQuiredi However, if the
employer hecomes aware of an employee with the above listed
conditions, he must refer such enmployee for Further medical

examination.

Raefarences

1. Breowning, Ethel: Toxigity and Metabolism of Industrial Solvents,
Elsevier Publishing Company,-ﬁmstExdam, 1965, pp. 538-542.

2. Patty, Frank R.: Industrial Hygiene and Toxicplogy, Veol. IT -
Toxicology (24 ed. revised), Interscience Publishers, New York, 1963, »1pp.
18571867 .

3. von Qettingen, W. F_: "The ARliphsatic Ac¢ids and Their Esters:

Toxigity and Potential Dangers,”™ A.M.A. Azrchives of TIndustrial Health,
21:28-65, 1960.
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REFERFENCES AND SQOURCES
ISOARMYL ACETATE
110,93

Personal Protective Equipment, and, (h) Sanitatdion
Eyve: Grant, "Toxicology of the Eye"
Skin: Patty, "Industrial Hygiene and Texicology;" Sax, "Dangerous

Properties of Industrial Materials;" "Amyl Acetate,™ AIHA

Hygienic Guide Serxries

Ingestion: Sax, "Dangerous Properties of Industrial Materialsi"
"Emyl Acetate," AIHAE Hygienie Guide Sériesn

COMMENTS '

Eve - Classification: 2

Output statement numbers: 10
Exceptionss: MNone _

Grant reports, "ewperimentally, several drops of liguid

amyl acetate (isocamyl acetate) squirted on the eyveés of
anesthetizéd rabbits and washed off with watér twe minutes
later caused tempdrary corneal epithelial injury, but
recovery was tcompletée in a day or tuo. By standardized
testing on rabbit eyes, amyl acetate has been graded only 2
(slightly injurious) on a scale of 1 to 10." This indicates
that 0.5 ml of the undiiuted.qhemical,-aiter-ZM hours, g¢gauses
more than iritis with slight internal congestion or causes
necrosis on less than 5% of the cornea, but in any case, pro-
duces less than "severe injury" as defined by Smyth and

Carpentexr. L classification of 2 is, therefore, concluded to
be appropriate.
Bkin -~ Classification: 2
output statement numbers: 2, 7b, 21, 161
Exceptions: Hone

Patty notes in general foz estexs that "the local affects on
‘the skin are about the same as for other volatile solvenis;
defatting and cracking may oédur. Specific sensitization
dermatitis is negligible.™ Sax considers ispanyl acetate to be
an acute and chronic local irritant of woderate toxic hazard.
The Hygienic Guide for amyl acetate (some yrades of which
are predominantly isocamyl acetate) agrees that there is
defatting action and notes that prolonged contact can cause
irritation. The rabbit shin penetration LDS0 is given as
being greatey than 20 ml- kg,

Isoamyl acetate has a vapor pressure of 4 mm Hg at 20
degrees C. It is 0.2% soluble in water and hag a flash point
of 77 deygrees F.

A ¢lassification of 2 is concluded to he appropriate,

Ingestion - Classification: ©

Cutput statement numbhers: HNone

Exgepitions: None
Sax considers iscamyl acetate to be a moderate tokic hazazd
do¢ally and systémically by ingestion. ™The Hygienic Guide
for amyl acetate (some grades of which are predominantly
iscamyl acetate) gives an acute oral LD50 of 6.5 gmskg for
rats. It concludes that "ingestion is not a problem in
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industry.”" The slight toxicity of *he substance leads to the

gonclusion that ingéstion would not present a hazard in
the industrial enviroinment.
SUBSTANCE TECHMICAL GUIDELINES
ISOAMYL ACETATE

PHYSICAL AND CHEMICAL DATA
Substance ITdentification

1. Synonyms: Banana ¢0il; 3-methyl-T-butanol acetate:
2-methylhbutyl ethanocate

2. Formulas: CH3ICQOCH2CH2CH(CHIY2

3. Molecular weights 130.2

Physical Data '

1. Boiling point (760 mm Hgl: I45.6 C (294 F)

2. Specific gravity (water=1): 90.87

3. Vapor density (air=1 at boiling point of
iscanyl acetatel: 4.5

i. Melting point: —-100 C (—148 F)

5. Vapor pressuxre at 20 C (68 F): 4 mm Hg

6. Solubility in water, % by weight at 20 C (68 F: 0.2

7. Evaporation rate (butyl acetate=1): 0.u2

8. RAppearance and odor: tClear ¢olorless liquid with a banans -

like odor
FIRE, EXPLOSION AND REACTIVITY HAZARD DATA
Fire _
1. Flash point: 25 € (77 F) (closed cup}
2. Rutoignition témperature: 360 C (680 F)

3. Flammable limits din air, % by velume: Lower: 1.0 at

({212 F} Upper: 7.5
. Extinguishing media: Dxy chemical, carhon dioxide, =foan.

E. Special fire~fighting procedures: Do net use solid stream of

water since stream will scattexr and spread fire. Use
spray to cool containers exposed to a Ffire.

5. DBnusual fire and explosion hazards: Iscamyl acetate is &

flammable liquid. Its vapors can easily form exposive

tures with air. A11 dignition sources must he controlled
where isoamyl acetate is used, handled or stored in a manner
that coulr create a potential Fire or explosion hazax&:
Isoanyl acetate vapors are heavier than air and may travel
along the ground and be ignited by sparks oxr open flames at

locations remote f$rom the site at which isoamyl adetate
handled. '

7. Foxr purposes of conforming +to +the reguizrements of 29 CFR
1910.106, iscamyl acetate ids classified as =a Class
flanmable liguid. For example, 2500 ppwm, approximately one-
fourth of the lower Fflammable limit, 4is one situation
which iscamyl acetate is considered to be a potential f£irxe

and explosion hazard.

8. For purposes of domplying with %% CFR 1910.309, the classifi-
¢ation of hazardous logations as desceribed in A¥ticle 500
the HNational Eled¢trical Code for isoamyl acetate shall be

Class I, Group D.
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Reactivity

1. conditions contributing to instability: Heat

2. Incompatibilities: Contact with nitrates, strong oxidizexs.
strong allkalies, and strong acids may cause Ffire and
explosion.

3. Hazardous decomposition products: Texic gases and vapors

{such as carbon monowide) may be released in a fire invelving
isoamyl acetate.
i, Special precautions: None

SPTLL, LEAK, AND DISFOSAL PROCEDURES

If isoamyl acetate is spilled ot leaked, the following steps shouwld

be taken:

1. Remove all ignition sources,

2. Ventilate area of spill or leak.

3. For small quantities, absorb on paper towels. Evaporate in a
safe place (such as a Ffume hoed). Allow sufficient time For
vapors to gompletely clear hood ductwork, then buxn the
paprer. Larxge guantities ¢an be ¢ollected and atemized in a
suitable combustion chamber. Isocamyl acetate may not be
allowed to enter a confined space, such as a seuwer, IBECEuse
of the possibility of an explosion.

Persons not wearing protective egquipment should be restricted £rom

areas of spills or leaks until cleanur las been completed, _
Waste disposal metheds: Iscamyl acetate may bhe dispossd of hy
atomizing in a suitable combustion chamber.

MONTTORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measuremenis taken for the pirpose
of determining employee exposure under this section are hest talen
such that +the average B-hour exposure may h&_détermined from a
single sample or two (20 U4-hour samples. Shert terxm interval
samples (up to 30 minutes) may also he used to determine average
exposure level if a minimum of five (5) peasurements are taken in a

random manner e¢ver the 8-hour work shift. Random sampling means
that any portion of the weork shift has the same chance of being
sampled as ‘any other. The arithmetic average of all such random

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

an enplovea's avérﬂge level of expeosure Ffor that work shift. Rir
samples should be taken in the employvee's breathing zone (air that

would most nearly represent that inhaled by the employee). Sampling

and analyses may be performed by instruments such as detéctor tubes
certified by HIOSH under H2 CFR Part 84, poriable direct-reading
instruments, gas and vapor adsorpfion tubes with subsegquent ¢hemical
analyses ox dosiméeters. The method of measurement must determine
the concentration of isoamyl acetate to plus or minus 359,

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring undex this

section should be essentially the same as described under paragraph

Iv. a. Laboratories performing chemical analyses should ke

aceredited in Industrial Hygiend Chemistry by the Américan
Industrial Hygiene Association (ATHAT. The method of measurement
must determine the cohventration of iscamyl acetatée to plus or minus
25%. MNethods meeting these accuracy regquirements are available in
the "NIOSH Monitoring Methods Manual”.
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V. MISCELLANECUS PRECAUTIONS

A. Store idsoamnyl acetate in tightly closed containers in & ¢ool, well—-
ventilated area.

B. High ewposures to discamyl acetate ¢an occur when transferring the
liguid £rom one container to anothex. ' _

G. Hon—sparking tools must bhe wused to open and close metal isoamyl
acetate containers. These containers must be effectively grounded
and bonded prior to pouring.

.. Employexrs should advise employees of all plant areas and operations

where exposure to isoamyl acetate could occur,

vVI. COMMON OPERATIONS
Common operations in which exposure to isvamyl acetate is likely to oceoux
Aare: operations inveélved in its manufacture and in its use as a solvent

for lacguers in films, coatings and adhe51ves
RESPIRRTOR TERLE DOCUHEHTATIOH
SUBSTANCE: Isoamyl acetate
D. 0. L. STANDARD: 100 ppmn
WARNING PROPERTIES:

Odor Thresheld: By analogy te amyl acetate, which has an odor threshold
of 7 ppm (Handhbhook of Industrial Oxganie Sclvenis), the odox of
isoamyl acetate is assumed to be detectable helow the permissible
exposure limit ¢10C¢ ppm).

Eye Trritation Léevel: The Handbook of Industrial Organic Solvents indicates
that significant eye and nose ixritation does not occur below the
threshoeld limit. _

Other Information: Reccording to the Documentation of TLV's, the "threshold
limit £ 100 pom is recommended to prevent significant ixritation of
the resvizratory passages.

Evaluation of Warning Properties: By analcgy to amyl acetate, the odox
threshold of isoamly acetate is assumed to be helowu the TLV. For
the purposes of this standard, thereforxe, lsodmyl acetate 15 treated
as a material with good warning properties. Gas sorbent respiratory
equipment is permitted.

IDLH: 20006 ppm _

Basis foxr IDLH Value: This IDLH is based dpen the repoxrt in the
Documentation of TLV's that Yslight narcotic effects were noted in
cats euwposed for six hours at 2800 ppm.™ This is the only useful
information available upon which to base the IDLH.

Other Tonicologicecal Information: The Documentation of TLV's gives the
tfollowing information: "Agcording te Flury and Wirth, slight harcoetis
effects were noted in cats expvsed for six hours at 2800 ppmn. Irritatio
of eyes and salivation occurred at 1500 ppm. After six eight-hour
exposuraes at 1900 ppm, necropsy indicated lung irrifation and changes
in the vital orgsns. Isoanyl acetate is considered to bhe 2.6 times as
narxcotic as ethyl acetate. Aqgoxd;ng to Lehwan and Flury, 24-hour

— exposures at 7200 ppm were fatal to ¢ats. Human ekposure £6r a half-
houx at 1000 ppm resulted in irritation, dyspnea, increased pulse and
fatigue. Amox stated that 1000 ppm caused serious toxic effects.

Helson et al. reported severe throat izxitation from 200 ppm of
amyl acetate and slight throat discomfort at 100 ppm in human subjects.”
LEL: 10,000 ppm
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VAPOR PRESSURE AT 20 €@ 4 mm Hy _
SATURATED CONCENTRATION AT 20 ¢: 5260 ppm
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USE/EXPOSURE AND CONTROL DOCUMENT

IS0AMYL ACETATE
Principal Route

UsesExposutke

Inhalation of solvent vapor
during spray application of
vaxrnishes and nitrocellulose
lacquers as protective and
finish coatings for wood
(especially in the furniture
industry), plastic, metal,
leatlexr and other surfaces

Inhalation ¢f solvent vapor
during application of
varnishes and nitrocellulose
Yacguers asg protective and

finish coatings for wood,

paper (as a printing ink
vehigle), metal, lesther and
othexr s5urfades by dipping.
reller ceating, tumbling,
knifing orx brushing

Inhalation of solvent vapor

during air er even drying

of varnishes and lacquers

Inhalation of solvent vapor
during application of
cellulosic adhesivés by
machine spraying., dipping,
rollex c¢oating, tumbling,
knifing, or hrushing.

Most common applications are

in shoe manufacturing, book

binding, packaging, leather
processing, paper processing
and textiles

Inhalation of solvent vaporx

and skin contact with liguid
during manual application of
calluleosic¢ adhesives (in-

cluding household cements)

Inhalation of vapor during
the manufacture of shoe

polish and furniture polish

Inhalation of vapor during

of Entry
A

fermentation of whiskey grains

Currently Used

Control Methoeds
Local exhaust ventilation;
personal protective egquip-—
ment {(respiratoxry protec-
tive devices, esye goeggles)

General dilution venti-
lation; local exhaust venti-
lation

General dilution ventilation

Generasl dilution ventila-
tien;i local exhaust venti-
lation

General dilution ventila-
tién; local exhaust ventila-
tion; personal protective
equipment (gloves and aprons)

General dilution ventilation

General dilutioen ventilation
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Inhalation of solvent vapor
during the manufacture of
cellulosic photogzaphic films

by formation frem solvent solutions

Inhalation of vaper during
preparation of perfumss,
foods., and other naterials
in which isoamyl acetate is
used as a flavoring or an
odorant

Inhalation of vapoxr during

‘use as an extradtant in the

manufacture (purification)
of pharmaceuticals such as

penicillin

Inhalation of vapor and

skin contact with liguid
during ¢leaning and main-
tenance of acetate processing
equipment such as Rettles,
distiilation celuins, and
storage vessels

Inhalation of vapor during
the manufacture of bath
sponges

Inhalation of solvent vapor
duzring the manufacture of
artifical leathers

Inhalation of solvent vapor
during the manufacture of
artifical silk, rayon and
pearls

Inhalation of solvent vapor
during the manufacture
and use of bronzing liquids

Inhalation of vapox when
used in dry c¢leaning
pr¥eparation

Inhalation of solvent and
skin contact with Iigquid
during ‘treating of natural
leathers (tannings?

A

General dilution ventilation:
local exhaust ventilation

General dilution ventila-
tion

General dilution ventila-
tion; local exhaust venti-
lation

Personal protective equip-
ment (respiratory protec-
tive devices (self-contained
breathing apparatus

or organic vapor¥ masks),
gloves, aprons, barrier
creams, eve goggles)

General dilutién ventila-—
tion

General dilution ventila-—
tion; local exhaust venti-
lation

General dilution ventila-
tion; local exhaust venti-
lation

General dilution ventila-—
tion; lo¢al ewxhaust ventila-
tion

General dilution ventila-
tion

General dilution ventila-
tioni leocal exhaust ventila-
tion; personal preotective
equipment (gloves and
aprons)
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Inhalation of solvent vapor .3 General dilution ventila-
during dying., dry printing tion; logal esthaust venti-
and eother finishing processes lation

for textiles

Inhalation of solvent vapor A General dilution ventila-
during application of tion; local exhaust venti-
rhosphorous in the manufacéture lation
of flucrescent lamps

B —= Tnhalation

B -~ 5kin c¢ontact resulting in

logalized irritation
¢ —- Ingestion
D -- Skin contact resulting in

absorption and subseguent
systemic peisoning



