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NIOSH/O0SHA Draft Technigal Standard
and Supporting Documentation foxr TERT-BUTYL ACETATE

The basie text of this document contains the draft technical standard

épp:oved by the Jeint Review Committee of +the NIO0SH/0SHA Standards

Completion Program and the supporting documentation for the substance TERYT-
BUTYL ACETATE.

The SCP draft technical standards are recommendations to the Department of
Labor for its comsidexation in rulemaking and have ne legal status until
final =zules have been promulgated by that agency. This draft standazd is
provided for your information only.

The'Reierences and Sourcés., Respirater Tahle Documentation and Uses/Expoesure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical f£oundation for the standaxd.' The c¢lassification for
each substance and the =regulatory statements wuwere derived following a
decision logi¢ established for the various sections of the standard.
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DEFINITIONS

FERMISSIBLE EXPOSURE -~ TPermissible Exposure” means inhalation of
tert-butyl acetate in concentrations not in enrcess of 200 parts per
million C(ppm) (9250 milligrams per cuhic meter, mgrseu.m.) averaged
cvexr an eight hour work shift, as stated in section 1910.93, Table
G-1.

RCTION LEVEL - “Retion Level™ means one half (1/2) of +the
rermissible exrposure for tert-butyl acetate.

EMPLOYEE IHFORMATION - Each employer who has a worRplace in which

tert-butyl acetate is present shall:

1)

(2)

(c}
€17

(2>

3)

(uy

STANDARD AVRAILABILITY -~ Xeep a copy of this section with its

appendices A, B and C, at the worXplace. This wmatezial shall be

made readily available to affected employeas; and
PRESENCE OF TERT-BUTYL ACETATE - Inform affected employees of the
guantity, location, and manner of use oz storage of tert~butyl

acetate .

EXPOSURE MERSUREMENT
INITIAL DETERMINATION - Each employer who has a place of employment
in which tert-bhutyl ascetate is released into the workplace air shall
detexrmine 1if any ewployee may be exposed to airhorne concentxations
of Texrt-butyl acetate at ox albové the action level, The.
determination shall be made each +time there is a change in
production, process, or contreol measures which could result din an
increase in airborne concentrations of tert-butyl acetate. a
written detexmlnatwon shall be made and it shall contain at least
the followlng information:
(1) Any inforxmation, ehservations, or calculations which would
indicate employée exposure te tert-butyl acetate;

(ii) Any measurements of airborne concentrations of tert-hutyl acetat

taken;
(iii)} Any employee complaints of symptoms which may he attributable
to exposure te tert-butyl acetate; and
tiv) Date ©f determimation, work beiny performed at the time,
' location within work site, name, and social security number
_ of each employee considered.
INITIAL EXPOSURE MEASUREMENT ~ If the employer determines that any
employee may be euposedl {o airborne concentrations of tert-butyl
acetate at eor above the action level, the exposure of the employee
believed t¢ have the greatest exposuze  shall be measured. The
eyposure neasurement shall he representative of the maximum exposuxe
of the employee.
IHDEHTIFICRTIOH oF EXPOSED EMPLOYEES - Tf the exposurxe measurament
taken under paragraph (¢)(2) of +this section reveals amployee
exposure to airhorné concentrations of texrt-hutyl acetate at or
above the action level, the employer shall:

(i) Identify all employees who may be exposed at or abové
the action level; and
{ii) Measure the exposure of the employees so identified.
EXPOSURE BABOVE. THE ACTION LEVEL -~ If 2an enployee exposure
measurettent reveals that an employee is exposed to airberne

concentrations of tert-butyl acetate at or above the action level,
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but not above the permissible ei#posure, the exposure of that
employee shall be measured at least every tio months.

EXPOSURE ABCVE THE PERMISSIBLE EXPOSURE - IFf an employee exposure
measurement reveals ‘that an enployee 1is -exposed to airhorne
concentrations of tert- hutyl acetate above the permissible exposure,
the employer shall:

(4} Inform the employee of the exposure as required by para-
graph (N)(1) of this section; and
Cii) Measure the exposure of the employee at least monthly; and

(iii) Ingtitute control measures as zequired hy paragrxaph (E} odf
this section.

TERMENRTION OF EXPOSURE MEASUREMENT - If two consecutive employee

exposure measurements taken at least one week apart reveal that the

employee is exposed to airhorne concentrations of tert-butyl acetate

below the actioen level, the emplover may terminate measurement for

the employee. For purposes of this subpatagraph, use of respirators
shall not constitute reduction of emplovee exXposure beleow the action
level,

METHODS OF MEASUREMENT - An employee’s exposuxre shall be obtained by

any coivhination of long term oxr short term samples which represents the
employee's actual exposure averaged over an eight Hour work shift

(Appendix B (iv)}. The method of measurement shall have an accuracy, to
a confidence level of 95%, of not less than that given in Tahle 1 helouw.
Table 1
Concentration Required RAecuracy
Above permissible exposure Plus ox Minus 25%
At or below permissible exposure
and above the action léevel Plus or Minus 35%
At or below the action lewvel Plus or Minus 50%
Ce) Methods of Compliance
(1) Engineering controls - HNo employee shall be euposed to tert-butyl
acetate above the permissible limit as defined in paragraph (al)(1)
of this section. ‘Engineering and work practice controls shall he

usetl to reduce exposure to tert-butyl acetate to at oxr bhelow the

permissible exposire.

i) When mechanieal ventilation 1is used to control exposure,
measurements which demonstrate system  efficiency  (for
example: air velocity, static pressure, or air volume) shall
be made at least avery three months. HMeasurements of system
efficiency shall also be made within five uwork days of any
change in production, process or control whicdh might result
in a teductien in contxol.

(ii) In the design of open surface tank ventilation for the
purpeses of compliance with section 1910.84 (d), operations
involving tert-butyl acetate shall be c¢lassified as B-2 at 70
F.

(iii) Where a ‘fan is located in duct work and where tert+-butyl
scetate is present in concentrations greater than 3750 Epm,
the fan zrotating elenment shall ¢onsist of, or be lined mifh
nonsparking material. There shall be sufficient e¢learance
between the fan rotating element and the fan casing so as to
rrevent contact.
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tors

by the use of respirators except:

Compliance with the permissible exposure may not he achieved

(a) During the time period necessary to install engineering

coentrxols; or

(b) In #Work situations in which engineering controls are

technically not feasible; or

(c) In work situations in which feasible engineezxing and
work practice controls are insufficient to reduce

employees exposure to at ox below the permissible

exposure. Where technié¢ally Zfeasible engineeriiig

or

) Foxr opexations not exceeding 40 hours per yvear: or

(id)

(e} In emergsencies.

and
work practice dontrols are not sufficient to reducge
exposure te at or below permissible exposuxe, they shall
he used to reduce exposure to the lowest level feasible;

Respirators shall he jointly approved by fhE-Hining Enforce-
and

ment and Safety Administration (formerly Bureau of Mines)
by the National Institute for Occupational Safety and Health

under the provisions of 30 CFR Part 11.

(iii)

£rom Table 2 and shall ensure +that the employee uses

(iv)

respirator provided.

accordance with sections 1810.134(h),td), (e}, (£) and {g).

TABLE

2. RESPIRATORY PROTECTION FOR tert-BUTYL ACETATE

Employers shall select and provide the appropriate zespiratorx

the

Employers shall institute a respiratory protection program in

Condition

Permissihle Respirétory Protection

vapor Concentr

Equal tc¢ or Le
than 1000 ppm

ation

S
organic vaper ¢artridge(s).

Egual to or lLess

than 5000 ppm

Equal to oxr Le
than 10000 ppm

Greater than

5

Any supplied-air respixator with a full facepiece, helmet

or hoot. _
Any self-c¢contained breathing apparatus with a full
facepiece.

Self-contained breathing apparatus with a full face-
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10000 ppm ox, piece operated in pressure-defand (positive pressure)
Entry and Escape

from Unknewn A combhination respirator whic¢h inc¢ludes a Type C
Concentratiens supplied-air respirator with a full facepiece operated

in pressure-demand (positive Pressurxel or ccentinuous flow
mode and an auxiliary self-contained aix supply operated
in pressure-demand mode.

e T R T =T S

Fire Fighting Self-contained breathing apparatus with a full faceépiece
operated in pressure~demsanhd (positive pressure) mode,

Escape Any gas masK providing protection against organic vapors.
Any escape self-contained breathing apparatus.

£) Fire and Safety - Employers shall familiarize themselves with the
information contained in the Substanc¢e Technical Guidelines <for tert-
buty®l acetate wuhich is contained in Appendix B in order to ensure the
safe handling and uze of tert-butyl acetate.
(1) Electrical - For the punposes of compliance with section 1910.309,
locations ¢lassified as hazardous locations due to the presence of
tezt-hutyl acetats shall be flass I Group D.

{2) pPortable fire extinguishers =~ For the purposes of compliancé with
section 1910.157, tert-butyl acetate is classified as & Class B fire
hazard. .

{3) Powered industrial +trucks =~ For the purposes of compliance with

secdtion 1910.178, locations classified as hazardous locations due to
the presence of tert-butyl acetate shall be Class I Group D.

{(4) Flammable liquids - For the purposes of cowpliante with section
1910.106, liquid tert-butyl acetate is c¢lassified as a Class ITB
flammable ligujid. Spray finishing o¢perations shall be performed in
ageordance with sections 1910.107 and 1910.04tc¢). Dip tank

cvperations shall he performeéd in accordanceé with sections 1910.108
and 1910.948{4d) .

(5) Bouxeces of idignition - Sources of ignition such as smoking or open
flames are prohibited where tert~butyl acetate is used, handled ox
stored in a mannexr s¢ as to create a potential fire or explosion
hazard. '

(6) Storage - Texrt-butyl acetate shall be stored so as not to “oma in
contact with nitrates. strong oxidizers, strong acids and strong
allkalies,

(g) Personal Protective Equipment

{1) S8kin Contact

(i} Employers shall provide, and zeguire employees +to use,
impexvious c¢lothing, gloves, face shields (8 inch miniinum)
and’ other appropriate protective c¢lothing necessary to
prevent repeated or prolonged skin contact to Liguid teart-
butyl agetate. Face shields shall comply with section
1910.133(a){6). ' '
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(ii)  Employers shall ensure that clothing which becomes wet with
liguid text-butyl acetate be removed imwediately and not
reworn until the tert-butyl acetatd is removed from the

_ clothing.
{2} Eve Contact _
(i) Employexrs shall provide, and require emrployees to use.

splash—=proof safety geggles (¢up-tover type dust and splash
safety goggles), which comply with section T910.133(a)(6),
where eye contact to ligudid terit-butyl acetate may occur,

(h) Spills |
(1) 8pills of tert-butyl acetate shall be ¢leaned up immediately after

eliminating potential sources of jgnition and wutilizing available
ventilation, '

(2} Text-butyl acetate 1liguid msay mnot bé allowed to enter a confined
space, such as a sewer, hecause of the possibility of an explosion.

i) Sanitation _

{1) Empleyers shall dnsure that employees whose skin becomes wet with
ligquid tert-butyl acetate promptly wash or shouer as necessary to
remove any tert-butyl acetate £rom the shin.

(i3 Training =and Information - Each amployer who has employees exposed
to tert-butyl acetate in exrcess of the actioén level, or employees who may
have sRin oxr éye contact with ligquid tert-butyl acetate, or employess wuwho
woxrk where accidental rxelease, spill, Fire, or explosion of tert-butyl
acetate may occdur, shall annually:
¢1) Substance Safety Data Sheet - Inform each employvee of the

information contained in the Substance Safety Data Sheet for tert-
butyl acetate, whiech is econtained in &ppendix A; and

(2) HMedical -

(1) Advise employees as to the signs and symptoms of expeosure to
tert-butyl acetate.
(II1) Instruct the employees +to advise the emplovexr of the

development of signs and symptoms of exXposure +to terit-butyl
acetate which are listed in Appendix A.

(IIT)> Instruct the emplqyees to inform the employer if they develop
any of the medical c¢conditions listed in (k3(2) of this
sectien; and

(3} Proteidures -

(1) Provide fraining te ensure +that employees undeérstand the
precautions of safe use, emergency procedures, and the
correct use of proteective equipment relative %o tert-butyl
acetate. _ _

(II) The procedures reguired by (3)(13}, (2), and (2)(I) shall he

provided to employees at the expense of the employer during
_ ~the employee’'s normal workKing hours. '
{r) Medical Surveillance

(1) The employexr s$hall provide medical procedures as zequired by

paragraph (k). These procedures shall be provided at no cost to the
employee,
(2) Preplacement Questionnairxe ~ The employer shall obtain £rom each

enployee who will be exposed +to liguid tert-butyl acetate, ox
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aitborne concentrations of tert~butyl acetate at. or abovie the action
level., a wxitten statement as to whether such employee has a history
of any of the £ollowing:

() Kidney disease

(IT) Chronic lung disease
(ITI) Liver diseass

Iy Skin disease

Preplagement Medical Examination - The émployer shall provide a
medical examination Ffor an employee iFf the employeeé provides =a
history of any of the conditiens named in raragraph (k) (2},

Results oeof Preplacement Examination — The employer shall obtain =
physician's written opinion based on the medical examination

pursuant to paragraph (K)I(3).

Periodic Medical Examinations - The employer shall provide a medical

eramination for an employee if the employee advises the employer of
the development o¢f (i) any of +the medical conditions listed in
(R2€2), (ii) signs and symptoms listed in Appendir A which the
employee suspects may be caused by exposure to tert-butyl acetate.

Results of Periodie Examinations - The employer shall obtain a

physician's written qpinion- based on the medical examination
pursuant to paragraph (RI(5).

Exclusion ox Remeval from Exposure - No employee shall continue to
be exposed to tert-hutyl acetate i#f such exposure could place the
employee at inc¢reased rdisK of material impairment of his health.

Emergency Procedures - The employex shall provi&e emergency ani
follow-up maedical examinations and treatment foxr any enployée
injured through enposure to tert-bhutyl acetate,

Informing the Physieian =~ The employer shall provide to the

erxamining physieian the following information:

(I A copy of this section with its Appendices A,B and ¢ for text—hu'

(TI) A description of the employee s duties as they
relate to his erposure to tert-hutyl acetate;

(LIT) A description of any pexsonal pratective egquipment
reguired to be used;

(ITV) The resulits of any enployee's exposure measurement,
if available;

(V) The emplovee's anticipated exposure level; and

(Vi) Upen request of the phy51c11n, information Ffromn

previous medical examination of the employee.

Physician's Written Opinion
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(1) Tha physician's written opinion shall be a signedl statement
by the examining physician specifically stating:

(£} HWhether the employee has any detected wedical conditions
which could be directly or indirectly agoravated by

exposure to terthutyl  acetate  or which could
significantly interfere with the abhility of the employee
to follow recenmended or reguired procedures fox

protecting himself from unusual or emergency exXposure.

{B) Any recommended limitations upon the employea’s exposure
to tert-butyl acetate.

(¢ The employéée has been informed by the physician of any
detected medical <c¢ohditions which reguire furiher
medical examination ox treatment.

(rT) The written opinien shall not reveal medical information
unrelated teo esmpogure +to tert-butyl acetate.

Refusal to be Medically Examined - TIf an employee refuses any

required medical examination, the employer shall inform the employee.
of the possible health conseguences of such refusal and obtain a
signed statement from the emplovee indicating +that the emplovee
understands the yisks involved by refusing to be examined.
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Rﬁcoxdkeeping.
Initial determination,

(il The

employer shall keep an adourate record of all initial

de%erminations raquired toe be made pursuant +o paragraph
(¢){1) of this section.

(ii) The

record shall ineclude the wzitten determination and any

supporting documentation as reguirxed in paragraph (c¢)(1) of

this
(iii) This

saction.
record shall be maintained for at least one year.

Exposure measurements.

(i} The

employer shall Reep an accurate record of all measure-

ments taken to detexrmineg semployvee -enpoésure to tert-butyl
acetate.

{idd This
(&)
(h)
(a)
(dj

fte)
(£)

(iii) This

€4i) When

recexrd shall include:

The date of measurement;

A reference to the subparagraph of this regulation which
reqguired the measurement, if any;

Operations invqlving exposure to tert-butyl acetate
which are being monitored;

Sampling and analytical wethods used and evidence of
their accuracy;

Humber, duxation, and results of samples taken;

Namé&, Social Secdurity number, and exposure of the
emplovas monitored.

record shall be maintained for one year.

Mechanical ventilatioen.

mechanical ventilation is used as an engineering

contxol, the empleyer shall maintain a recoxd of measurements
demonstrxating the effectiveness of suéh ventilation as
required hy paragraph (e)(1)(i) of this sectidn.

€4ii) This
(a)
{h}
(e)

(iii) This

record shall include:

Date of measturement;

Type of measurement taken;

Result of measurement.

record shall be maintained for one vear.

Training and information.

(i} . The employer shall keep an accurate zecord of all employes
training and ‘advice zxequired by paragraph (33} of this
section.

(ii) The recorxd shall include:

(a) Date of training; _
(k) HName and Social Security number of employvees trained;
(¢} BSubstance of training provided.

(iii3 This

record shall be maintained for at least one year.

Medical retords.

i) The employex shall keep an accurate medical record for each
employee .

(ii) The reécord shall include:
{a) Physician's written opinion;
(b) Preplacement gquestionnaire;
{e) BAny emplovee medical complaints relative +o exposure to terd
(d) A signed statement of sny refusal o he examined;
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(e} A copy of information provided to the physician pursuant
_ . to paragraph (RK)(9)(ii) through (vi) of this section,
(iii) This record shall be maintained =For the duration of the
employment of the affected employee.
ARcecess to records. _
(i) ALl rec¢ords required to be maintained by this section shall
be made available upon reguest to authorized <xrepresentatives
of the Assistant Secretary and the Director.

(xidi) Employee EXposSure measurement regords reguired te be
maintained by this sec¢tion shall be made available +to
employses and former employees and their designated
representatives.

(iii) Employee medical recoxrds required to be maintained by this
section shall be made available upon writiten requegst +to a
physician designated by the empnlovee or former emplovee.

Observation of monitering.

Duty.

The employer shall give affected employees or their representatives

an opportunity to obsexrve any monitoring of employee exposure to

tert-butyl acetate uwhich is conducted pursuant to this section.

Exercise of oppoxtunity to observe monitoring.: _

(i) When observation of +the monitoring of employee exposure to
text~butyl acetate requires entry into an area where the use
of personal protective devices is .xequired, the ohserver
shall use such equipment and comply with all other applicable
safety procedures.

(ii) Without dnterfering with the measurement, ohservers shall be
gntitled to:

{al Receive an éxplanation of the measurement procedures;

(b} Visually observe all steps related to the measurement of
exposurxre to texrt-butyl acetate that are being performed
at the place of exposure.

(c) Record the results obtained.

Employee notification.

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

employee who is found to be erposed to tert-butyl acetate above the

permissihle exposure. The employee shall also be notified of the
level of his exposure and the corrective action being +taken +o
reduce the exposure to at or bhelow the permissihle euposure.

Pursuant to paragraph (k) of +this Section, when an employee is

medically examined the empléyex shall provide the employvee with a

copy of the phygician's written opinion.
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Butyl Acetate

RPPENDIX A

SUBSTAHCE SAFETY DATR SHEET

T. SUBSTANCE IDENTIFICATION

SUBSTANCE: tert-Butyl acetate _

PERMISSIBLE EXPOSURE: 200 parts of tert~butyl acetate vapor per million
parts of air (ppm) oxr 950 milligrams of tert- hutyl acetate vapox pex
guhic meter vf air (mgreu m)

EPPEARANCE AND ODCGR: Colorless liguid with a Fruity odor.

IL. HEALTH RAZARD DATA
A Ways in Which the Chemical Affects Your Body: tert Butyl acetate

can affect vour lhody if yvou inhale it or if it comes in contact with
your, sKin ox eyes or if you swallow it.

R. Effedts of Querexposure:

1. Short-Term Overexposure: Qverexposure to tert-butyl &scetate
may cause irritation of eyes, mnose and throat. Severe
OVeIreXposure may cause weakness,; drowsiness and
unconsciousness.

2. Long-Term OQuerexposure: Prolonged overewposure may produce

irritation of the skin.

3. Repoxrting Signs and Symptoms: You should inform ¥vour
employer if you develop any signs or symptoms associated with
tert-butyl acetate exposure.

III. EMERGENCY FIRST AID PROCEDURES
A Eve Exposure: T+ tert- butyl acetate gets into yvoux eves, wash the
' eyes immediately with large amounts of waterx, lifting the lower and
upper lids occcasionally. Get medical atterntion as soon as possihle.

Contact lenses should not be worn when working with this chemical.

B. 8kin Exposure: I¥ clothing becomes wet with tert-butyl acetate
immediately remove and clean the ¢leoething bhéefore wearing again. If
texrt-butyl acetate gets .on your skin, Fflush the contaminated skin
with water prompitly. If therxe is skin dirritation, get wmedical
attention.
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C. Breathing: IT£ vou or any other person breathes in large amounts of
tert-butyl acetate remove the exposed person to fresh air at once.
If Dbreathing has stopped, perform artificial respiration. Keep the
affected pexson warm and at rest. Get medical attention as soon as
possible.

D. Suallowing: Khen tert-hutyl acetate has been swallowed get medical
attention immediately. I£ medical attention is not immediately

available, get the affected person to vemit by having him touch the
back of his throat with his finger oxr by giving him laxge amounts
(ene pint or more) of warm sallt water (two tabléspoons of galt per
pint of water). Do not make an unconscious person vomit.

E. Resgue: Move affected person Ffrom the hazardous exposure. If the
exposed person has béen overcome, notify someone else and put into
effect the established emergency res¢ue procedures. Do not become a
casualty yourself. Understand your emergency rescue procedures and
know the locations of the ‘equipment before the need arises.

IV. REBPIRATORS ARND PROTECTIVE CLOTHING

R. RESPIRATORS: Respirators are not the best way to control exposure to
tert~butyl acetata. You gcan only he required to wear them for
routine wuse if your employer is in +the process of installing
controls oxr other control measures prove inadequate. You may be
required to wear xespirators for non-routine activitiss ox in
emexgencies. If respirators are woxn, they must have & Mining
Enforcement and Safety Rdministration (MESA)rNational Institute for
ODoeupational Safety and Health (HNIQSH) approval label. {0ldex
respiraters wmay have a Bureau of Mines approval label.) If youw can
smell tert-butyl acetate while wearing a respirator, the =zespirator

is nolt woxking correctly; go immediately *to Fresh air. If you
experience difficulty breathing while weaxing a xespirator, tell
your employex.

B. PROTECTIVE CLOTHING: You wust wear impervious clothin, gloves, face
shields_ and other appropriate protective e¢lothing to prevent
repeated ox prolonged s5kin contact with liguid tert-bhutyl acetate .

C. EYE PROTECTION: You tmust wear splash-proof safety goggles (cup-

cover type dust and splash safety goggles) whera eye cdntact to
liguid tert-butyl acetate may occuz.

V. PRECRUTTIONS FOR SAFE USE, HANDLING AND STORAGE

text-Butyl acetate 4is a Fflammable Jligquid -and its vapors easily form
explosive mintures with air. It must be stored in tightly closed con-
tainers in a ¢oel, well-ventilatéd arass away £from heat, sparks and
flames. Store tert-butyl acétate away from nitrates, strong oxidizers,
strong alkalies, and strong acids. Sources of ignition such as smoking

and open flames are prohibkited wherever tert-butyl acetate is handled,
used or stored in a mannezr that could c¢reate a potential fire or
explosion hazard. You must use non-sparking tools when opening ox
closing metal containers of tert-butyl acetate, and containers must be
bonded and grounded when pouring or +transferring liquid tert-butyl

acetate. If your skin becones wel with ligquid text-butyl acetate, you
must promptly wash or shower as necessary +to remove the tert~butyl
acetate dErom your skin., You nmust immediately kemove any clothing that

becomes wet with liquid tert-butyl acetate and this clothing must not be
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reworn until the tert-butyl acetate is removed f£rom the clothing. Fire

extinguishers, whetre provided, must he readily available and yoéu should

know where +they are and how to cperate them. Aszk your supervisor where

texrt-butyl acetate is used in your work area and For any sdditional plant
safety rules.
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APPENDIX B

SUBSTANCE TECHMICAL GUIDELINES
TERT-BUTYL ACETATE

PHYSICAL AND CHEMICAL DATA
Substance Identification

1.
2.
3.

Synonyms: Acetie acid tert-butyl estex

Formula: CH3COCC(CH3)3

Moleculax weight:r 116

Physical Data

1.
2.
3.

4.
5.
6

7.
8.
FLRE,
Fire
T.

2.

3.
4.

Beiling point (760 wmm Hg): 98 ¢ {208 F2

Specific gravity (Water=1): 0.87

Vapor density (air=1 at boiling point of tert-butyl acetatel:
4.0

Melting point: data not available

Vapor pressure at 20 ¢ {68 F): Data not available

Solubility in water, % by weight at 20 € (68 F}: Data not
available

Evaporation zate (buiyl acdetate=1): Data not available
Eppearance and odeor: Colorless liguid with a fruity odox

EXPLOSION ANHD REACTIVITY HAZARD DATA

Flash point: between 17 - 22 € (62 ~ 72 F) (estimated)

RAutoignition temperature: data not available
Flammable limits in air, % by volume: Lower 1.5 (estimated)

Extinguishing media: Dry chemical, foam, carbon

dioxride,

Special fire-fighting procedures: Do not use solid stream of
water sinece stream will secatter and spread fire. Use water

spray to ¢ool containers exposéad to a fire.

Unusual fire and explosion hazaxrds: tert-Butyl acetate is a
flammable liguid. Its vapors can easily Fform explosive mix-
tures with aix. A1l ignition sources must bg controlled
whezre tert-butyl acetate is used, handled or stored. tert-
Butyl avetate vapobrs are hedvieér than air and may travel
along the ground and be ignited by Sparks oxr open flames at
locations remote from the site at which tert-butyl acetate is
handled. _

For purposes of conforming +to the regquirements of 29 CFR
1910.106, text-butyl acetate is c¢lassified as a Class IB
flammable liguid. (At 3750 ppm, tert-butyl adacetate is
considered to be a potential Ffire and explosion hazard).

For purposes of cowmplying with 29 CFR 191¢.309, the c¢lassifi-
cation of hamardeus locations as described in Article 500 of
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the Mational Electrical Code fox tert-hutvl acetate shall he
Class I, Grxoup D.

Reactivity

1. Conditions contributing to instability: Heat

2. Incompatibilities: Contact with nitrates, strong oxidizers,
strong alkalies, and strong acids may cause Zfire and
explosion. _

3. Hazmardous decomposition productss Toxnic gases and vapors

{such as carhon wonoxida) may he released in a fire involving
tert-butyl acetate.
b. Special Precautions: Tert-butyl acetate may softéen or

dissolve plastics.
IIT. SPILL, LEAK, AND DISPOSAL PROCEDURES

A.

If +tert-butyl agetate is spilled ox leaked, the following steps
should be taken:

1. Remeve all ignition sources

2. Ventilate area of spill or leak

3. Fer small guantities, absoxrd on paper towels. Evaporate in .a
safe place (such as a fume hood) and burn +the papexr. Large
quantities c¢an be collected and atomized in a suitahle
combustion chamber. Tert-bhutyl acetate may not be allouwed to

enter a confined space, such as .a sewerxr, because of the
possibility of an explosion.
Persons not wearing protective equipment should he restricted fronm
areas of spills ok leaks until c¢leanup has been completed.
Waste Disposal Methods:
tert-Butyil acetate may be disposed of:

1. By absorbing it in vermiculite, dry sand, earth or a similar
material and disposing in a sanitary land £ill.
2. By atomizing in a suitable combustion chamber.

MOHITORING RHD MERSUREMENT PROCEDURES

EXPOSURE ABOVE THE ARCTIQN LEVEL: Measurewments taken for the purpose
of determining enployee exposure under this section are bhest taken
such that the average 8-hHour exposure may he determined fxrom =a
single sample or two (2) U-hour sanples. Shoxt texrm interval
samples (up te 30 minutes) may also be used to determine average
exposure level if a minimum of five (5) measurements are taken in a

random mannexr over the 8~hour work shift. Random sampling means

that any portion of the work shift has +the same chance of Dheing
sampled =ay any other, The arithmetic average of all such xrandom
egqual duration samples taken on one (1) work shift is an estimate of
an employee's average level of ekposure for that work shift. Rir
samples should be taken in the employee's breathing zone (aix that
would most nearly represent that inhaled by the employeel). Sampling
and analyses may he performed by instruments such as detectoxr tubes
certified hy NIOSH undexr 12 CFR Part 84, poxtahle direct-reading
instruments, gas and vapor adsorption tubes with subsequent chemical
analyses oxr dosimeters. The method of measurement must determine
the c¢oncentration of tert-Butyl acetate to plus or minus 354,

EXPOSURE AROVE THE PERMISSIBLE EXPOSURE: The ménitering under this
gsection should be essentially the same as described under paragraph
Iv, a. Laboratories performing chemical analyses should bhe
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accredited in Industrial Hygiene Chemistry by the American
Industrial Hyvgiene Association (AIHRY. The method of measurement

mus%:detexmine the concentration of text~RButyl acetate +to plus or

minus 25%. Metlhiods meeting +these acouracy regquirements are
available in the "NIOSH Monitoring Methods Manual™.
MISCELLANEOUS PRECAUTIOHNS

Steore tert-butvl adetate in tightly closed containers in a cool,

well-ventilated area.

High exwposures to tert-butyl acetate can occur when transferring the
liguid £rom one coentainer to another.

Non—-sparRing toels must be useéd to open and ¢lose metal tert~butyl
acetate containers. These containers must be effectively grounded
and bonfded prior to pouring. '
Ewmployers must advisé employees of all plant areas and operations
rhere éxposure to tert-butyl acetate could ocour.

COMMON OPERATIONS

Common operqtions in which exposure to tert-butyl acetate is likely to
OGCUY Aareé: opezxations invelved in its manufacture and in the vreparation
and use of paint systems ¢orntaining text—butyl acetate.
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APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

T. ROUTE OF ENTRY
Inhalation.

II. TOKICOLOGY
Central nexvous system depression may ocgocur on exposure ‘to high
concentrations of tert~butyl acetate, producing narcoesis. TIrritation of

the eyes, sKin and uUpper respiratory tract may ocecur.

III. SIGNS AMD SYMPTONMS
Ttehing and dinflamwmation of the eyes, irritation of the upper respiratory
t;act;_heaﬁache4 Narcosis may also occur at sustained high levels.
Dermatitis may occur from prolonged skin exposure,

Iv. SPECIAL TESTS

Hone is common usage .

V. TREATMENT
fone specific. Remove frxom exposure, giveé artificial resusecitation if
indicated, and wash eyes and contaminated skin. Regovery is usually

rapid and comnplete.
VI, SURVEILLANCE AND PREVEMTIVE CONSIDERATIONS
Ao GENERAL

Most reported effects of text-butyl acetate are causeéd hy its
irritant propexties. It is important +that +the physieian beconmes
familiar with plant opevating conditions in which esposure to tert-—
butyl acetate occurs. Those with skin disease may not tolerate the
wearing of protective c¢lothing and those with chronic respiratory
disease may not tolexate +the wearing of negative Pressure
respirxators.

B. PREPLACEMENT

Rodtine medical histeries and physical examinations are neot
regquired. Howevex the employer must sCreén.employees ior.history of
cexrtain medical c¢onditions (Listed below? which might place the
employee at increased risk from texrt-butyl acetate exposure. only
those giving a positive history of these conditions must be referred
for Ffurther medical examinations.

1. Eidney disease —-— Although tert-butyl acetate is not Known as
a idney toxin in.humans, the impoztance of the organ in the
elimination of toxice suhstances justifies special
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consideration in those with possible impairment of renal
function.

2. Chronie respiratory disease ~- In persons with impaired
pulmonary Ffunction, msspecially those with obstructive Alrway
diseases, the breathing of tert-butyl acetate might cause
exacerbation of symptoms due to its irritant properties.

3. Liver disease -- Although tert-butyl acetate is not known as
& liver toxin in humans; the importance of this organ in the
bictransformation and detoxification of foreign substances
should be considered before exposing persons frith impaired
ltivexr Ffunction.

y. SRin disease -— tert-Butyl acetate is = defatting agent and
can c¢ause dexmatitis on oprolonged e=xposurs. Persons with
pre-existing skin disorders may be more susceptible to the
effects of this agent.

. PERIODIC EXAMINATIONS

Routine periodic examinations are not required. Howevexr, if the
ewployer Dbecomes aware of an employee with +the above listed
conditions., he must refer such employee for further medical
examination.

References

1. Patty, Frank BA.: Industrial Hygiene and Toxicology, Vol, II -
Toricolegy (2d ed. reévised), Interscience Publishers, Hew Yorlk, 1963, pp.
1847~1864.

2. Grant, W. Morton: Toxicology of the Eye {(2d ed.), Charles C. Theémas,
Illinois, 1974, pp. 210-211.
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REFERENCES AND SOURCES
TERT~BUTYL ACETATE
1910.93

(£} Personal Protective Equipment, and (h) Sanitation
Eye: Documentation of TLV's
Grant, "Toxicolegy of the Eveée"
BRin: Patty, "Industrial Hygiene and Toxigology®
Sax, "Dangerous Properties of Industrial Materials"
"Butyl Acetate,™ Union Carbide Toxicology Study

Ingestiont Spector, "Handbook of Toxitology"
COMMENTS
Eye - Clagsification: 2
Qutput statement nunmbers: 10
Exgeptions: HNeoixe

The Documentation of TLV's reports that the vapor of
sec-butyl avetate "is less irritating than that of _
n-butyl acetate, the secondary isomexr appears less objectio
In the TLV documentation for tert-butyl acetate, it states
"the irritative and narcotic effects of the acetatés appear
be related to their physical properties, the highexr boiling
mémbers being the more toric¢." 8ince sec-butyl acetate has
the same molecular weight as butyl acetate and has a louwer
beiling peint, and Grant notes that butyl acetate applied

rabbit eyes causes "supexficial reversible injury," a

¢lassification of 2 is concluded to be appropriate for this
substance,

Skin - Classification: 2
cutput statement numbers: 2, 7h, 21, 16i
Exceptions: None

Ingestioen -

Patty notes in general for ésters that "the local effects o

the skin are about the same as foxr other volatile solvents;

defatting and gracking may oceour. Specific sensitizmation

dermafitis is negligihle." Sax considers it to be an acute
antdt chronie local irritant and allergen of slight toxui¢ ham:
He also considers its acute and chronic systemic effects ‘hy
skin absorption to he of slight hamard. Since sec-butyl ade
can he expected to be less toxic than butyl'acetafe for rea:
rioted above, and since Union Caxbide reports that the rabbi-
skin penetration LDBE0 for butyl acetate is greater than 20 1
it is likely that the ILD50 for sec—amyl acetate is similax ¢
greater.

Sec-hutyl acetate has a vapor pressure of 10 mm Hg at 21
degrees C. It is 0.8% soluble in water and has a flash poi:
of 62 degrees F.

A classification of 2 is concluded to he appropriate.
Classification: 0 '

Output statement numbers: None

Exceptions: HNone

Becording to Spector, butyl acetate has an acute orxal dose
LDP5O of 14.13 gwmskg in rats. Sincé, f£or reasons given ahow

it ¢an be expected that sec—butyl acvetate is less touic tha
butyl acetate, it can be doncluded that ingestion would nok
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pose a hazard in tha-industxial environment.
SUBSTANCE TECHNICAL GUIDELINES
TERT-BUTYIL ACETATE

PHYSICAL AND CHEMICAL DATA
Substandge Identification

1. Synonyms: i-Methylpropyl acetate

2. Formula: CH3COOCH(CH3)IC2HS

3. Molecular weight: 116

Physical Data _

1. Boiling point (760 mm Hgl: 112 € (234 F)

2. Specific gravity (uatexr=1): 0.86

3. Vapor density (aix=1 at boiling point of
sec—hutyl adetatel: 4.0

Y. Melting point: =98 & (-1H6 F)

5. Vapor pressure at 20 C (68 F): 10 mm Hyg

6. Solubility in water, % by weight at 20 ¢ (68 FY: 0.8

7. Evaporation rate (butyl acetate=1): 2.0

8. Bppearance and odor: Colorless liguid with a pleasant odox

FIRE, EXPLOSTON AND REACTIVITY HRZARD DATA

Fire.

1. Flash point: 16.7 € (62 F) (dloged cup)

2 Autoignition tempezrature: Data not available

3. Flammable limits in atr, % by volume: Lowexr: 1.7; Upper 9.8

L Extinguishing media: Dry chemical, carbon dioxide,
foam

5. Special fire-fighting procedures: Do not use solid stream of
uwater since stream will scatterx and spread F£ire. Use
spray to cool containers eupoesed to a fire.

6. UInusual fire and explosionh hazaxds: gég-Butyl ascetate is =z
Flammable liguid. Its vapors c¢ah easily form explosive
tures uwith air. ALl dgnition sources must ba controlled
where sec-butyl amcetate is used; handled or sStored _
manner that ‘could create a potential fire ox explosion
hazard. sec~Butyl acetate vapors are heaviexr than air
may travel along the ground and be ignited by sparks oxr open
flames at locations remote from the site at whieh sec-butyl
acetate is handled,.

7. For purposes of conforming +te the zeguirements of 29 CFR
1910.106, sec—butyl acetate 4is e¢lassified as a Class
flammable liguid. For example, 4300 ppm, approximately one-
fourth of the louer Flammable limit, is one situation
which sec¢-bhuiyl acetate is considezed to be a potential Fire
and e¥plesion hazard.

8. For purposes of complying with 2% CFR 1910.309, the classifi-

¢ation of hazgardous locsations as described in Article 500
the HNational Electrical Code for se¢-butyl acetate shall be

Class I, Group D.
Reactivity _
1. Conditions contributing to instability: Heat
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2. Incompatibilities: Contact with nitrates, strong oxidigers,
strong alkalies, and strong acids may c¢cause fire and
e¥plosion.

3. Hagardous decomposition products: Toxic gases and vapors

(such as carhon monoxzide) may be released in a fire involving
see¢-butyl acetate,

I, Special precautions: Sec-butyl acetate will soften and
dissolve nmany plastics.

TII. SPILL, LEAK, AND DISPOSAL PROCEDURES

i,

If sec-hutyl acetate is spilled er leaked, the following steps
should Dbe taken:

1. Remove all ignition sources.

2. Ventilate area of spill ox leak.

3. For small gquantities, alsorb on paper towels. Evaporate in a
safe place (such as a fume heod). RAllow sufficient time for
vapors to completely c¢leaxr heod ductwoerk, +then burn the
paper. Laxge_quantities c¢an he gollected and atomized inh a
suitable combustion chamber. Sec-butyl acetate may not he

allowed to enter a confined space, such as a sewer, hecause
of the possibility of an euxplosion.
Persons not wearing protective equipment should he restricted from
areas of spills or leaks until c¢leanup has been completed.
Waste disposal methods: Sec—butyl acetate may be disposed of hy
atomizing in a suitable combustion chambex.
MONITORIING AND MEASUREMENT PROCEDURES

EXPOSURE RBOVE THE ACTIOM LEVEL: Measurements taken for the purpose

of determining employeés exkposure under this section ate best taken

such that +the average 8-hour exposure may le determined from a
single sample or twe (2) Y4-hour samples. Short texm interval
samples (up <tTo 30 minutes) may also he used to determine avexage
eRpoOsSuUre leval if a minimum of Five (5) measurements ‘are taken in a

random manner ovexr the 8-houx woxrk shift. Random sampling means
that any poxrtion of the woxk shift has the same chance of bheing
sampled as -any otherx. The arithmetic average 6f all such random

equal dutation Samples taken on one (1) work shift is an estimate of
an ewployee's average level of exposure for that work shift. Air
samples should be taken in the employee's breathing zone (air that
would most nearly represent that inhaled by the employee). Sampling
and analyses may be performed by instruments such as detector tubes
certified by NIOSH under 12 CFR Part 84, portable direé¢t-reading

instruments, gas and vapor adsorption tubes with subsegquént chemiwal

analyses or doisimeters. The method of mgasurement must determine
the c¢oncentration of sec~Butyl acetate to plus ox minus 35%.

E¥POSURE ABOVE THE PERMISSIBLE EXPOSURE: The mOnitoxing under this
seéction should be esseéntially the samé as described undex paragraph

Iv. a. Lakoratories performing chemical analyses should be

accredited in Industrial Hygiene Chenistry by the Emerican
Industrial Hygiene Association (ATHR). The method of measurement
must determine the concentration of sec~Butyl acetate to plus ox
minus 25% . Methods méeting these ac¢curacy requirements axe
available in the "NIOSH Monitoring Msthods Manual™.

MISCERLLANEOUS PRECAUTIOQONS



s

iy,

L,

1t

NIOSH/7OSHR Draft Technical Standaxd
and Supporting Decumentation for TERT-BUTYL ACETATE

L. Store sec-butyl acetate in tightly eclosed containers in a cool,
well-ventilated area.

B. High saxposures to see-butyl acetate can ceccur when transferring the
liguid from ohe contiainer +to another.

C. Hon-sparkKing %tools wmust be used to oven and close méetal sec-butyl
acetate ¢ontainers. These containers must be efféectively grounded
and bonded prior to pouring.

D, Employexrs should advise employeas of all plant areas and operations

where exposure to see¢-butyl acetate could occurx,

VI. COMMON COPERATIONS _
Common opexations in which ‘exposure to se¢-butyl acetate is likely to
cécur are: operations involved in its manufacture and 4in its use as a

sglvent fex lacguers in £ilms, cdatings, adhesives.
EESPIRATOR TABLE DOCUHEHTHTIOH
SUBSTANCE: seo~Butyl acetate '
D. 0. L. STANDARD: 200 ppnm
NARHIHG PROPERTTIES:

Odor Threshold: Both Staub and Summer report odor thresholds fox
isebutyl acetate and for bhutvl acetate of 4§ ppm and 7 ppm respectively.
Although mwo guantitative information is available conderning the odoxr
thxeshold of sec-butyl acetate; by analogy to isobutyl acetate and to
butyl acetate, the odor of sec~-butyl acetate is assumed to be detectabls
below the TLV (200 ppm). Reodording to ‘thé Documentation of TLV's,
howevex, "the odor of sec-butyl acetate is reportedly milder than that
of the primary isomers."

Eye Irritation Level: The TLV was recommended to prevent eye and respirator:
tract irzitation. No guantitative information is available, however.
soncerning the air congentrations of sec-buityl acetate which produce
this i1rxrritation.

Evaluation of Warning Proéperties: Since by analogy with iscbutyl acetate ani
butyl acetate, the oder threshold of sec—-butyl acetate is assumed *to
he below the TLV (200 ppm), see-butyl acetate is treated as a material
with goed warning properties. Gas sorbent respiratory egquipment is
permitted.

IDLH: 10,000 ppm

Basis foxr IDLH Value: This IDLH is based upon an analogy with butvl acetate
Far which an IDLH of 10,000 ppm was chosen. There akre no other acute
inhalation toxricity data available upon which to base the IDLH doncen-—
tration for sec—butyl acetate.

Qthex Tox1cological Information: Accoxding to the Documentation of TLY's,
“the threshold limits of the higher acetates are based prlmarlly on the
irritative effects on the eyes and respiratory passages. In comparison
with n-butyl acetate, the gécondary iSOmez“agpeaxs legs ohjectionable,
hence a slightly highexr 1imit is récommended.

There 1s no acute inhalation toxicity information concerning the
— physiological effscts produced spacifically by sec—butyl acetate.
Patty, however, reports the Following information for butyl acetate and
for ischutyl acetate:
Concentration _ _
Compound Species PRI mg/sliter Duration of Regultyg
EeXposure

il
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n-Butyl aceéetate

1

Isobutyl acetate

The

10,000 ppm

ppm Killed

LFL: 17,000 ppnm
VAPOR PRESSURE AT

Guinea pig 14,000 67 4 he. Eyve irrit:
narcosis;
Guinea pig 7,000 33 13 hx. Eye irrit:
deep narcy
_ recovery
Guinea pig 3,300 16 13 hrx. Eve ilxrit:
no othexr
Mouse 7,400 35 3 hrs. Harcosis;
regovery
cat 17,500 83 30 min. Rarcosis;
lethal to
Cat 12,000 55 30 min. Marcosis;
_ recovered
cat 800 65 daily Heakness
exposures
Cat 4,200 20 6 hr., for 6 Weaknessi
days of weight;
minexr hlec
Man 3,300 16 Brief Marked iz
to eyves ax
200-300 Brief Mild irrif
on eyas &
Rat 21,000 150 150 win. Harcosis;
6s6
3,000 & hzx. Ho symptor

Documentation of TLV's states that a 4~houxr exposuze to _
butyl acetate killed mo rats; but an 8-hour exposure to 10,0
all of 6 rats.

%

20 ¢: 10 mm Hg

SATURATED CONCENTRATION AT 20 €: 13,200 ppnm
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USE/EXPOSURE AND CONTROL DOCUMENT
SECONDARY BUTYL ACETATE

_ Princ¢ipal Route
Uses/Exposure of Entry

1. Inhalation of vapors
during use as solveht
coating for paper or

A

Currantly Used

tontrol Methéds
Local exhaust ventilations
general dilution ventila-
tion

leather

2. Inhalatioen of vapors and A,B Local exhaust ventilation;
skin contact with ligquid general d4dilution ventila-
during use as a solvent tion; personal protective
for artificial leathex equipmeat (gloves, apions,
material and barrier c¢reams)

3. Inhalation of vapors during A Local exhaust uentilation;
§pray application of general dilution ventila-
lacgudrsy tion

4. Inhalation of vapors duxring dip A Process enclosurxre; general
and brush application of

lacguers

5. Inhalation of vavors during i} Process enclosure; general
the preparation of celluloid dilution ventilation
rroducts

6, znhalatiqn of wvapoxrs A Progess enclosure; loecal
during the preparation of exhaust ventilation
lacqguers

7. Irhalation of vapors A Local exhaust ventilation:
during the application of general dilution ventila-
adhesives containing tion
sec—-butyl =ascetate

8. Inhalation of vapoxs A Proeess enclosure; Local
during the manufacture exhaust ventilation;: gen-—
of adhesive containing eral dilution ventilation
gec-hutyl acetate

9. Inhalation of vapors during 3 Local enxhaust ventilation;
application of textile sige general dilution ventila-

10. Inhalation of vapor during A General dilution ventila-
manufacture of photographic tion
film

A -~— Inhalation

B -- Skin contact resulting in
localized irzitation

¢ ~- Ingestion

D -- Skin contact resulting in



o

NIOSHZOSHA Draft Technical Standaxd
and Supporting Dedumentation for TERT-BUTYL ACETATE

absorption and subsegquent
systemic poisoning
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