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The basic text of +this document c¢ontains the draft technical standard
approved by the Joint Review Committee of +the HNIOSH/0SHA Standards

Completion Program and the supporting documentation for the substance TERT-
BUTYL ALCOHOL.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until
final =rules have been promulgated by that agency. This draft standard is
provided foxr your information only.

The References and Sources, Respirator Table Documentation and Use/Exposure
and Contrxol Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
sexve as the technical foundation for the standard. The c¢lassification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standazxd.
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DEFINITIONS

PERMISSIBLE EXPOSURE - "Permissible Exposure"”™ meansg inbalstion of
tert-butyl alegohol in condentrations net in excess of 100 parts per
million (ppm) (300 mnmilligrams per subic meter, mgrseu.m.) averaged
over an eight hour wbrk shift, as stated in section 1910,93, Table
G—-1.

ACTION LEVEL - “Action Level™ means one half (1/2) of the
rpermissible e¥posure for texrt-butyl alcohol. _
EMPLOYEE INFORMATION - Each employver who has a workplace in which

tert-butyl alcohol is present shall:

(1)

t2)

(o)
€13

(2)

(3)

(%)

STANDARD AVATLABILITY - Keep a ¢dopy of this section with its
appendices A, B and ¢, at the workplate. This material shall be
made. readily available to affected employvees; and
PRESENCE OF TERT-BUTYL ALCOHOL - Inform affected employees of the
guantity, location, and manner of use or storage of tert-hutyl
aloechol.
EXPOSURE MEASUREMENT _ _
INITIAL DETERMINATION - Each employer who has a place of employment
in ‘which tert-butyl alcohol is released into the uworkplace air shall
detexming iF any employee may be exPosed to airborne coéncentrations
of tert-butyl alecohol at or above +the action lavel. The
determination shall be made ea¢h +time +there is a change in
p:oduction, process, or control measures uhich could result in  am
increase in airborne c¢oncentrations of texrt-bhutyl alcohol. R
written determination shall he made and it shall contain at least
the following information:
€4). Any information, olhservations, or calculations which woeuld
dindicate emplovee euposure 1o tert~-butyl aleoholi

(i1} Any measurements of airborne concentrations of tert-butyl alcoho!

taken;
(Lii) Any employee complaints of symptoms which may be attributable
~ to exposure to tert-butyl alcohel; and
(iv) Date of deterxmination, woxrk being performed at the tinme,
location within work site, nane, and social secuxrity number
of each employee cohsidered.
INITIAL EXPOSURE MEASUREMENT - If the employér deteximines that any
employee may be exposed to airborxne <concentrations of tert-hutyl
alecohol at or above the ac¢tion level, the exposure of tlie employes
believed te have the greatest exposure shall ~be measured. The
expesure measurement shall be representative of the maximum exposure
of the employee.
INDENTIFICATION OF EXPOSED EMPLOYEES — If the exposure measurement
taken under paragraph (c¢)(2) of +this section reveals enployee
exposure to airboxne concentrations of tert-hutyl aleohol at or
above the action level, the employexr shall:

(il Identify all enployees who may be exposed at or ahbove
the action level; and
(idi)d Measure the exposure of the employees so identified.
EXPOSURE KEBOVE THE ACTION LEVEL - TIf an employee e@xpésure
measurement reveals that an employee is exposed to alrborne

concentratieons ef tert-hutyl aleohol at ot above the action level.,
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but not ahove the permissible exposure, the exposure of that
employee shall be measured at least svery tuo months.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE ~ If an employee exposure
measurement =xzeveals thdat an employee is exposed to airboxrne
concentrations of tert-butyl alcohol above the permissible exposure;
the employex shall:

(il Inform the employee of the exposure as reguired by para-
graph (N)(1) of this secthn, and
(ii) Measure the exposure of the emplovee at least wmonthly; and

{iii) ZInstitute control measures as reguired by paragraph (E) of
this section.

TERMINATION OF EXPOSURE MEASUREMENT ~ If two consecutive employee
exposure measurements taken at least one week apart reveal that the
employee is exposed to airborne concentrations of tert-— ‘butyl alcechol
below the action level, the employer may terminate measurement for
the employee. Foxr purposes of this subparagraph, use of respirators
shall not constitute reduction of employes expvosure below the action
level.

METHODS OF MEASUREMENT -~ An employee'’s exposure shall he obtained by

any combhination of long term or short term samplés which Trepresents the
employee’s actual exprosure averaged over an eight houxr work shift

(Appendix B (iv)). The method oF measurement shall have an acguracy, to
a c¢coenfidence lével of 952{ of not less than that given in Table 1 helou.
Table 1
Concentration Required Accuracy
Above permissible expdsure Plus or Minus Z5Z
At o¥ bhelow pearmissible exposure
and above the astion level Plus or Minus 35%
At ox below the action lavel Plus or Minus 50%
ta) Methods of Compliance ) _
(1) Engineezing c¢ontrols - No employee shall be exposed to tert-hutyl
alcohol above the pexmissible limit as defined in paragraph S lad(1l
of +this section. Engineering and woxrk practice-qontxols shall be

used to reduce exposure to tert-butyl alcochol to at or below the

rexrmissible exposure.,

(i) KHhen mechanical wventilation is ‘used +to control exposure,
measuremants which demonstrate system eiiiciency {for

- exampled air velovity, static pressure, O air volume) shall
be made at least every three meonths. Measurements ef systenm
efficiency shall alse he made within five work davs of any
change in produdition, process or contrel which might result
in a réduction in control.

(ii) In the design of open surface tank ventilation for the
purposes of section 1210.94 (d), operations invelving tert-
butyl alcohol shall be elassifiett as B-1 at 70 F.

(iii) Whexre a fan is located in duet work and where texrt-butyl
alcohol is present in concentrations greater than 6000 ppm,
one fourth of the lower f£lammable limit, the fan rotating
element shall be of non-sparking material oz the casing shall
consist of, or be lined with, non-sparking matexial. Thexe
shall be sufficient c¢learance ‘betusen the fan rotating
element and the fan ¢asing so as to prevent contact.
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Respirators _
(i) Compliance with the permissible expoésure may not be achieved

by the use of respirators except:
{al

()

{e)

Buring the time periocd necessary to install engineering
controls; or

In work situations in which engineering contrxols axe
technically not feasihle; or

In worK situations in which feasible engineering and
work practice ¢contrels are insuffiecient to redute
employeas euposure +to at or bhelow the permissible

exposureé. Where technically £feasible engineering and

work practice controls arxe not sufficient to reduce
expesure to at or bhelow permissible exposure, they shall
be used to reduce exposure to the lowast level Ffeasible;

(i1)

(iii)

(iv)

TABLE 2.

ox

{d) For operations not exceeding 40 hours per yeax; or

(&) In emergencies.

Respirators shall be jointly approved by the Mining Enforce-

ment and Safety Administration (formerly Bureau of

by the National Institute for Occupational Safety

under the provisions of 30 CFR Part 171.

Employers shall select and provide the appropriate
from Table 2 and shall ensure that the enployee
respirvatoxr provided, _

Employers shall institute a respiratory protection

Mines) and

and Health

respiratox
the

uses

program in
accordance with sections 1910.138Cb),(d),C(e) and (£).

RESPIRATORY PROTECTION FOR tert-BUTYL ALCOHOL

Condition

Vapor-ancéntrétion

Equal to o Less

Than 1000 ppi

and organic vapor ¢artridgel(s?.

Equal to or Lass

Than 5000 pph

organic vapor tcanister.

Any supplied-air respirator with a full facepiece, helmet

or hood.

Any self-contained breathing apparatus with a full face—

piecde.

Equal_io or Less
Than 10000 ppm

with a #ull fadepiecé, helmet, or hood operated in con-

tinuous-£léw mode.
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Greater than Self contained hréathisng apparatus with a full Facepiece
16000 ppm or. operated in pressure—-demand (positive pressure) mode.
Entry and Escape _

from Unknown air réspirator with a full facepiece operated in pressure
Concentrations ' '

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

Fire Fighting Seli“coqtained breathing apparatus with a8 full facepiece
operated in pressure-demand (positive pressure) mode.

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

C£) Fire and Safety

Empleoyers shall familiarize themseélves wWith the infdrmation contained in

the Substance Technical Guidelines foxr text-butyl alcohol which is

gontained din Appendir B in order to ensure the safe handling and use of

tert-butyl alechol. _

1) Eleg¢trical =~ For the purposes of compliance with section 1910.3089,
locations classified as hazardous locations due to the presencte of
tert-butyl alcohol shall be Class I Group D.

(2} Portable fire extinguishers < For the purpeses of cempliance with
section 1910.157, text-hutyl algohol is tvlassified as a Class B fire
hazaxd.

(3) Powered dndustrial +trucks -~ For the purposes of gowpliance with

section 1910.178, locvations ¢lassified as:haZaxdouS'Locations due to
the presence of text-butyl alcohol shall be Class I Group D.

(Qﬁ Flammable liquids =~ For the ©purposes of compliance with segtion
1910.106, liguid tert-butyl aleohel is classified as a Class IB
$lammable liguid. Spray £f£inishing operations shall he performed in
adecordance with sedtions 1910.107 and T1T910.94(&). Dip tank

operations shall be performed in accordance with sections 1810.108
and 1510.98(4a). ' :
(5) Sources of ignition - Sourees of ignition such as smoking ox open
flames are prohibited where terit~butyl alcohol is handled, wused or
stored in a manner so¢ as to create a potential fire ox explosion
hazard. _
(6) Storage «~ tert-hutyl alechol shall he stoxred so as not to come in
contact with strong mineral =acids.
(g) FPersonal Protective FEguipment
" {1) S&hkin Contact '

— (i) Empleyers shall provide, and reguire employees fto wuse,

impervious elothing, gloves, face shields (8 inch minimum)
and other appropriate protective clothing necessary to
prevent repeated or prolenged skin contact te liquid or solid
tert~butyl alcohol. Face shields shall comply uwith section
t910.133{a}(6).

il
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{4143 Employers shall ensure that clothing which becomes wet with
tert-butyl alcohlol he removed immediately and not zreworn
until the tert-Lutyl alcochel is removed from the clothing.

(iii) Ewployers shall ensure that ¢lothing wet with texrt-butyl
alcohel is placed in ¢losed containezs for storage until it
can be discarded or until ‘the employer provides for the

removal of te:t—butyl alecohel £rom the c¢lething. If the
clothing is +to Yhe laundered ox otherwise cleaned to remove
the tert-butyl, the ewmployer shall infoxrm the person

vexrforming the operation of the hazardous properties of tert-—
butyl alcohol.

Eve Contact

(i) Employers shall provide, and regquire emnployeés +to use,
splash-proof safety goggles (cup-cover type dust and splash
safety wygyodgles}, which comply wlth section 1910.133¢al){(6),
where there is any possibility of Tiquid or solid tert-butyl
alcohol contacting the eye.

{1i) Where there-is any pessibility that an employee's eyes may be
exposed to liguid ox solid text-butyl alcohol, emplovers
shall provide an eye wash fountain within the immediate wozxk
area for emexgency use.

Spills

Spills ©f tert-butyl alcohol shall be cleanesd up 1mmed1ately aftterx

eliminating potential sources of 1gn1tlon and wutilizing availahle

ventilation. _

Tert~butyl calcohol may noet bhe allowed to enter a confined space,

sUuch as a sewer, because of the possibility of an explosion.

Sanitation

Employexrs shall ensure that employees whose shkin becomes wet with

tert-butyl alcchel prompily wash or shower as necessary +to remove

any tert-butyl alcohol from the skin.

Training and Information - Each employer uhto has employees exposed

to tert-hutyl alcohel in excess of the action level, oxr employees who may

have

skin ox eye contagt with tert-butyl alcohol, or employees who uork

where accidental release, spill, £ire, or explosion bf-tert—butyl alcohol
may occur, shall anbuvally:

(13

2)

(3)

Substance Safety Data Sheet - Inform éach employee of the
information contained in the Substance Safety Data Sheet for text-
butyl alcohol, which is c¢ontained in Appendix A; and

Medical -
(T} Advise emplovees as toe the signs and symptowms of exposiure to
tert-butyl alcohoel.

£TI) Instruet the émployéés to advise the employer of the
development of signs and symptoms of exposure to tert-butyl
alcohol which aze listed in Appendix 3.

(ITI) Instruct the employees to inform the employer if they develop
any of the medical «conditions listed din (k)(2) of <this
secticn; and

Procedures -~
(1) Provide +training to eénsure that employees understand the

precautions of safe use, emergency proceduxes; and the
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goxrrect use of oprotective efquipment relative to tert-butyl
aleohol. '
(II} The procedures reguized by (3)C(1), (2), and (3)(I) shall be
provided to employees at the expense of the employer during
the employeets normal working hours.
Medical Surveillance

The enmnplever shall provide nmedigal procsdures as required by

patragraph (R), Thesge procedures shall be provided at no cost to the
amployea. '
Preplacement Questionnaire - The employer shall obtain from each

employee who will be exposed to ILiquid +tert-butyl alcchol, or
ajxberne concentrations of tert—butyl alcohol at cx abeve the action
level, = written statement as to whether such eniployee has a history
of any of the following:

(LY Skin disease

CTT) Livér disease

(ITI) Kidney disease

(IV) Chrenie lung disease

Preplacement Medical Eranination -~ The enployer shall provide a

medical erxamination fer an ewmployvee 1f the eiployee piovides a
history ©of any o%f the conditions named in paragraph (k) (2),

Results of Preplacement Examination -~ The employer shall obtain a
physician's written opinion based on the medical axamination
pursuant to paragraph (R)I{(3).

Pexiodiq Medic¢al Ewaminations - The employer shall provide a madical
examination for an employee if the employiée advises the employer of
the development of:

{3 Any of the medical conditions listed in (R)I(2)

(II)  Signs and symptoms listed in Appendix A which the
employee suspects may be caused hy exposure to
texrt-butyl alcohol.

Results of Periodie Examinations - The employeyr shall obtain a
physician’s written opinion based on the medical examination
pursuant to paragraph (EI(5).

Exclusion or Removal from Expesure — No employee shall continue to
be expeosed to tert-butyl alcohol ii.such eXpeoesure c¢ould place the
employee at increased xisk of material impairment oFf his health.

Emergency Procedures — The ewmployer shall prowvide emergenéy and
follou-up medical examinations and treatment for any employee
injured through exposure to tert-butyl alcchol.
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Informing +the Physician -~ The ‘emiployer shall provide to +the
9xamining physician the Zfollouwing information:

(1) A copy of this section with its Rppendices A, B and C
for tert-butyl aleohol;

(1) A description of the employee's duties =as they
relate to his exposure to tert-butyl alcohol:

(X11) & description of any personal protective eguipment,
inecluding xespirators, required to be used;

(Iv) The results of any eémployee's exbosure measurement,
if¥ svailable:;

[ The enployee's anticipated exvosure level; and

(vI) Upon request of the physician, information f£rom

previous medidal examination. of the'employee.
Physician's Written Opinion

(I) The physician's written opinion shall be a sighed statement
by the examining physician specifically stating:

(R} Whether the employee has any detected medical conditions
which could he direetly ox dindirectly aggravated Dby

axXposure to terttert-butyl ~algohel or which c¢ould
significantly interfigre with the ability ef the employee
to follow recomménded oxr reguired procedures for

protecting himself from unusual or emergency erposure.

(B) Any recommended limitations upon the employee's exposure
te texrt-butyl alecohol.

(¢) The employee has been informed by the physician of any
detected medical c¢onditiens which raguire further
medieal examination or treatment.

(LI} The written opinion shall net reveal medical information
unrelated to exposure to tert-butyl alcohol.

Refusal ‘to Dbe Medically Enamined - IFf an employvee refuses any
required medical examination, the employer shall inform the employee
of the possible health consequences of such refusal and obtain a
signed statement frem the egwmployee indicating that +the eimpléoves

understands the risks involved by refusing Lo be examined. i

He medical procedure which would be performed pursuant to this

section need be performed if records of a previous such procedure

performed within the past six months axe acceptahle to the examining

physician.

Recordkeeping.

Initial determinatien.

il The empleyer ghall keep an asccurate record of all initizl
determinations regquired to be nade Ppursuant to paragraph
el (1) of this section.
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reczord ehall include tlhie written deterwmination and any

supporting documentation as required in paragraph (e¢){1) of
this section.

regord shall be maintained until replaced By a nore

regent record.

maasurements,

employer shall keep an accurate recoxrd of all measure-

ments talkten to determine employee exposure to tert-butyl
alecéhol.

This recoxd shall include:

The date of measurement;

A reference to the subparagraph of this regulation which
reguired the measureéement, if any;:

Operations dinvolving gxposure to tert-butyl alcohol
which are being monitored:

Sampling and analytical wmethods used and evidence of
their accuracy;

Number, duration, and results of samples takens;

Hame, Social Security numbexr, and exposure of the
enployee monitored.
- recerd shall ke wmaintained until replaced by a more

récent recoxrd but in no event for less than ons year.
Mechanid¢al ventilation.

When mec¢hanical ventilatien 4s wused as an engineering
control, the employer shall maintain a record of measurements
demonstrating the effectiveness of such ventilation as

regquired by paragraph (e)(1)(i) of this section.

This
{=a)
(B
te)

This

regord ghall include:

Date of measurement;

Type of measurement taken;

Result of measurement.

reeord shall be maintained for at least one year:

Training and information.

{1)

(ii}

(iidi)d

The:
trai
seci
The
(a)l
(h)
(e
This
rece

employer shall Keep an accurate recoxd of all employee
ning and advige reguired by rparagraph (4§ of *this
ion.
tacord shall include:

Date of training:;

Hame and Social Security number of employees trained;
Substance of trxaining provided.

record shall be maintained until replaced by a more
nt record.

Medical recoxrds.

(i)

(ii)

The
empl
The
tar
Chl
(ed
L)
(el

empleyer shall keejpd an accuxrate medical record for each
oyee.
record shall include:

Physician's written cpinion;

Preplacement gquestionnaire:;

Any employee medical complaints relative to exposure to tex:
A signed statement of any refusal to be examined;

A copy of infermation provided to the phvsician pursuant

to paragraph (X)(9)(ii) through (vi) of this section.
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{iii) This rédord shall ke maintained $or the duration 6f the
employment of the affected amploves.

Aécess to redoprds,

(il All records regquired Yo be maintained by this section shall
he made availahle upon regquest to authorized representatives
of the Asgsistant Secretary and the Director.

(ii) Employea  exposure measurement records required to be
maintained by ‘this section shall he made available +to
employees and former employees and their designated

representatives.

(1ii? Employee medical records required t6 be maintained by this
section shall be made available upon written zreguest to a
physician designated by the employee or former employee.

Observation of monitoring.

Puty. _

The employver shall give affected employees oxr their representatives

an opportunity to ohserve any menitoxing of employee ewposure to

tert-butyl alcohol which is ¢ondudted pursuant to this section.

Ekexrcise of opportunity to observe monitoring.

(i) When ohsexrvation of the monitoring of employee exposure to
tert-butyl alecohol requires entry inte an area where the use
of personal protective devices is required, the ohserver
shall use such eguipment and comply with all other applicable
satety procedures,

(ii) Without interfering with thée measurement, observers shall bhe
entitled to:

(A) QReceive an euplanation of the measurement procedures;

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

{¢) . Record the results obtained.

Employvee notification. _ _

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

employee who is found to be ewxposed to tert-butyl alcohol above the

permissible exposure. The enployee shall also he notified of the
level of his exposure and the corrective action beinyg taken to
reduce the exposure te at or bhelow the permissible exposure.

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

medically_examined_fhe employer shall provide the employee with a

copy of the physician's written opinion.
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APPENDIX A

SUBSTANCE SAFETY DATR SHERT

I. SUBSTANCE IDEHTIFICATION

SUBSTANCE: text-Butyl alcohol _

PERMISSIBLE EXPOSURE: 100 parts of tert-butyl alcohol vapor per million
parts of air (pepm) or 300 milligrams of tert~butyl aleohol vapor per
cubic meter of air (mgscu ml.

‘ARPPEARBRNCE AMD 0DOR: Celorless liguid or solid with a camphor-like odor.

II. HEALTH HAZARD DATA.

A. Ways in__which the Chemical Affects Your Body: tert-Butyl aleshol
may affect your hody if it is swallowed or inhaled ox if it comes in
contact with your skin or eyes.

B. Effects of Dverexposure:
1. Shert-Texin Ovexexposure: Overexposure to tert-butyl aleohel
may ¢ause irritation of the eyes, nose, and throat, headache,
dizziness and drouwsiness.

2. Long-Term Overexposure: Drying and cracking of the skin may
result from prolenged skin exposuze.
3. Reporting Signs and Symvtoms: You should inform your

employver if you develop any signs oxr symptoms associated with
tert-butyl aléochol exposure.

IITI. EMERGENCY FIRST AID PROCEDURES
A. Eye Exposures: If tert-butyl alcohol gets into your eyes, wash the
eyves immediately with large amounts of water, lifting the lower ang
upper. lids occasmonally Get medical attention as soon as possible.

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

B. Skin Exposure: If +tert-butyl alcohol gets on your skin £lush the
contaminated sRin with water promptly. If tert-butyl alcohol svaks
through your clothing, remove the clothing immediately and £lush the
skin with water. Do not rewear the c¢lething wuntil the tert-butyl
aleohel has been removed. Replace or repair impervious c¢lothing
that has developed leaks. If there is skin irritation get medical
attention.

C. Breathing: If you oxr any other person breathes in large amounts of
tert—-butyl alcohol remove the exposed person to fresh aixr at once .
If breathing has stopred, perform artificial respiration. Keep the
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affected person warm and &t rest., Get medical attention as sooen as
possible.

D. Swallowing: When tert-butyl alcohol has been swallowed get medical
attention immediately. If medical attention is not ipmediately
availabhle get the affected person to vomit by having him touch the
hack of the throat with his finger or by giving him large .amounts
(one pint ox meore) of warm salt water {(two tablespoons of salt per
pint of water). Do not maké an unconscious person vomit.

E. Rescue! Move affected person frem the hazardous exposure. IFf the
exposed pexson has been overcome, notify someone alse and put dinto
effect the established emergency rescue procedures. Do not become a
casualty yourself. Undersitand your emergency rescue procedures and

_ know the locations of the eguipment before the neesd arises,

IV. RESPIRATORS AND PROTECTIVE CLOTHING

A RESPIRATORS: Respirators are not the bhest way to control exposure to
tert-butyl alcohel. You can only be required to wear +them for
routine wuse i1f vyour ewployexr is in the process of installing
controls or other control measuxes prove inadeguate. You may Dhe
required te¢ wear xespiraters foxr mnon-routftine activities or in
emergencies. If respirators are worn, they must have a Hining
Enforcement _anﬂ Safety Adminisfraticn (MESAIs7National Institute forx
Occupational Safety and Health (NIOSH) approval label. (0ldex
respirators may have a Bureau of Mines approval label.) If you can
smell tert-butyl alcohol while wearing a respiratox, the respirator

is not woerking correctly; go immediately to fresh airx. If you
experience difficulty breathing while wearing a respirator, tell
youxr employer.

B. PROTECTIVE CLOTHING: You must wear impervious clothing, gloves,

face shields, and other impervious protective c¢lothingy to prevent
repeated or prolonged skin gontact with ligquid or selid tert—hutyl
alcohol.

c. EYE PROTECTION: You must wear splash-proof safety goggles {(cup—
cover type dust and splash safety goggles) if +there is any
pogsibility of liguid or solid tert-butyl alcohol cdntac%ing your
eyes,. '

V. PRECRUTIONS FOR SAFE USE, HANDLING AMD STORAGE

Tert-butyl alecohol is a Flammable liguid and its vapors easily form

explosive mixtures with air. It hust be stored in tightly <¢losed

gontainers in a ¢ool, uwWell-ventilated ares away from heat, sparks, flames
and minexral acids. Souxdes of ignition zuch as smoking and open Flames
axe prohibited wherever texrt-butyl alcohel is handled, used or stored in

a manner that could c¢reate a potential fire oxr explosion hazard. ' You

must use non-sparking tools when opening or closing metal containers of

tert-butyl alecohol, and cqntalnexs must be Dbonded and grounded when

pouring or transferring ligquid tert-butyl alcohol. If your skin becomes
wet with text-butyl alcohol, vou mpust promptly wash oxr shower as
necessary +to remove ‘the ‘tert-butyl alcchol f£from your skin. You must

dimmediately remove any clothing that becomes wet with liguid tert-hutyl
ale¢ohol ox contaminated with solid tert-butyl alcohol and this c¢lothing
must not bhe reworn until the tert-butyl alcohol is =removed f£rom the
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clothing. You must 1ot eat oz smoke in areas where solid tert-butyl
aleohol is handled, processed or stored. If you handle ligquid or solid
tert-butyl ale¢ohol, you must wash vour hands thozoughly with soap or mild
detergent and water hefore eating, smoking or using +toilet <£facilities.
Fire exiinguishers and eye Iflushing facilities, tihere provided, must be

readily available and you should Rnow where they are and how to operate

them. Ask your supérvisor where tert-hutyl alcoheol is used in your work

Aarea and fox any additicenal plant safety anlrd health rules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELIMES
TERT~-BUTYL ALCOHOL

PHYSICAL AND CHEMICAL DATA
Substance Identification

1. Synenyms: 2-methyl-2-propanol; TBA; tximethylcarbinol
2. Formula: (CH3)}3COR

3. Molecular weight: 74

Physical Data

1. Boiling point (760 mm Hgd): 83 ¢ (181 F)

2. Specific gravity (water = 1): 0.8

3. . Vapor density {air = 1 at boiling point of

texrt-butyl alcoholl): 2.6

b, Melting peint: 25 C (77 ¥)

5. Vapor pressure at 20 € (68 F): 37 mm Hg

& Solubility in water, % by weight at 20 € (68 F):
miscible in all proportions

7. Evaporaticn rate {(butyl acetaté = 1): 1,05

8. Appearance and odor: Colorieéss solid din eold iweather;
usually a colorless liguid. Camphor~-like odox.

FIRE, EXPLOSION AND HERGTIVITY HAZARD DATA

Fire

1. Flash point: 11 ¢ (52 F) {clesed cup)

2. Autoignition temperature: 480 ¢ (896 F)

3. Flammable limits in aizx, % by volumer Lowexr: 2.4
Upper: 8

i, Extinguishing wedia: Alcohol feam, dry chemical,

carbon dioxide.

5. Special iire*fighting procedures: Do not use a solid stream

of water since the stream will scattexr and spread the H£ire.
Use watexr spray to c¢ool containers exposed to a fire.

6. Unusual Z£ire and explosion hagards: +tert-Butyl alcdohol is a
flamnnable liguid.. Its vapors can dasily form explosive
mixtures with air. A1l ignition souxces must be controlled
where tert-hutyl aicohol is handled, used oxr stored. tert-
Butyl alcohol vapoxs are heavier than air and may travel
along the ground and he ignited by open £lames oxr sparks at
locations remote from the site at which tert-hutyl aleohel is

handled. _

7. For purposes of «c¢onforming with the reguirements of 28 CFR
1910.106, tert-butyl alcohol is classified as a Class IR
£laminable liguid. At 6000 ppm, one-fourth of the lower
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flammable limit, tert-butyl alc¢ohsl is considered to he a
rotential f£ire and explosion hazard.

8. For PULpOSEs of complying with 29 CFR 1910.309, the
classification of hazardous locations as described in Azxticle
500 of the National Electrical Code for tert-butyl alcohol
shall be Class I Group D.

Reacfivity

1. Conditions contributing to instabilitys heat

2. Incompatibilities: strong mineral acids can gause
decomposition to £lammabls isobiutylene gas. Strong

hydrochloxric acid reacts with text-butyl alcohol to form
tert-butyl chloride, a volatile liguid. '

3. Hazardouﬁ decomposition products: Toxice gases and vapors
(such as carbon monoxide and isobutylene) may be relemsed in
a fire involving tert-butyl alcchol.

4, Special precautions: tert-Butyl alecohol will attack sone
forms of plastics, rubber and coatings

SPILL, LEAK, AND DISPOSAL PROCEDURES

If tert-hutyl alcchol is spilled or leaked, the following steps
should he taken:

1. Remove all ignition souxces

2. Ventilate area of spill or lsak

3. For small quantities, absordh on paper towels. Evaporate in a
sate place (such as a fume hood) and burn the Paper. Large
guantities c¢an be c¢ollected and stomized in a suitable
combustion chamber. Terit~Butyl alcoheol way not he allowed to
enter a c¢onfined space, such as =& sewer, because of the

possibility of an explosion.
Fersons not wWearing protective equipment should be restricted £rom
areas of spills or leaks until ¢leanup has bheen Gompleted
Waste disposal methods :
Tert~Butyl alcohol may bhe disposed of:

1. By absorhlng it in vermiculite, dry sand, earth or a similax
mnaterial and disposing in a sanitary landfill.
2. By atomizing in a suitable ¢ombustion chamber.

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken foxr the puxpose
of determlnlng employvae exposuxre uvnder this section are best itaken
such that the average 8-houxr exposure may be determined from a
singls sample or twe (2) Y-Hour samples. Shoxt term dintervil
samples (up tov 30 mnminutes) may alse be used to determine average
euxposure level -if a minimum of f£ive (5) measureménts are taken in a
random manner ovexr the 8-hour work shift. Random sampling means
that any portion of the work shift has the same chance of being
sampleﬂ as any other. The arithmetic average of all such random
equal duration samples talken on one (1) work shift is an estimate of
an employvee's average level of exyposure 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 wunder 42 CFR Part 84, poritable direct-reading
instruments; gas and vapor adsoxption tubes with subsequent chemical
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analyges or dosimeters. The methéd of measurement must deterwmine
the concentration of tert-hutyl slcohoél to plus or minus 35%.

b, EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the same as described under paragraph.
Iv. a. Laboratories performing chemigal analyses should be
acoredited in Industrial Hygiene Chemistry by the American
Industxial Hygiene Association (ALHA). The method of measuremernt
must determine the concentration of tert-butyl aleohoel to plus or
minus 25%. Methods meeting +these accuracy requirements are
available in the "NIOSH Monitoering Methods Manual’.

V. MISCELLANEQUS PRECAUTIOQKS

A. Stoxe text-butyl alcohol in tightly closed containexs in a cool,
weli-ventilated axea.

B. High exposures to tert-butyl alcohol can occur when transferring the
ligquid from one container to anothexr,

C. Non-gparking ‘tools must be used to open and close metal tert-buiyl
alecohol containers, These containers must he effectively grounded
and boendéed prior to pouring.

D. Employers must advise éemployees of all plant areas and operations

where axpesure to tert-butyl alcohol could oGCuUr.

VI. COMMON OPERATIONS ” _

Common operations din which exposure to tert-butyl alcohol is likely to
oceur are: in the wuse of lacguer surface wcoatings and industrialk
cleaning compounds deontaining text-butyl alcohol; in the handling and
subdivision of guantities of tert-butyl aleccéhol; in its wmanufactiure and
use as a chemiecal inteérmediate in the manufacture of tert-butyl chloride,
tert-butyl phenél, ete.; 4its wuse as a denaturant; its use in the
preparation of perfumes, lacquers, ete.; its use as an extractant for
drugs. water, hypoechlorus ae¢id, wanx, lube oil, etec.; and its wuse in
laboxatoxy procedures.



)

o,

il

NIOSH/0SHA Draft Technical Standard
and Supporting Documentation for TERT-BUTYL ALCOHOL

APPENDIX ¢ - MEDICAT SURVEILLANCE GUIDELINES

I. RGUTE OF ENTRY
Inhalation
IT. TOXICOLOGY

Experimental and clinical ohsexvationS'havE been limited, but text-butypl
alcohol is regarded primaxily as a narcotic, with the potential of
causing drowsiness from exposure to high cengentrations of the vapor.
Repeated daily narcotic deses were not fatal to animals and no injurious
gffects resulted from a long-continued desage. It is also considered to
be a mild skin irritant. No chronic systemic effects have been reported
in humans.

III. SIGNS AND SYMPTOMS

Drowsiness from heavy exposures; jrritation of the skin £rom repented
contast. May be an eye irritant.

Iv. SPECIAL TESTS

None in c¢ommon usage.

V. TREATMENT
Remove dfIrom exposuie, Give artificial zresuscitation if indiéatéd. Wash
eyes and contaminated skin with watexr. If swallowed and the pexrson is
conscious, induc¢e vomiting. Recovery is usually complete,

VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A. GENERAL

Most reported effects of texrt-butyl alcohol are wcaused by its

irritant properties. Tt is impoxrtant that the physician becones
familiar with plant opezrating conditions in which exposuzre to text-
butyl aleohol occurs. Those with skin disease may not tolerate the
wearing of protective «c¢lothing and those with chronic respiratery
disease may not +tolerate the wearing ot negative pressure
respirators,

B. PREPLACENENT

Routine medical histories and physical ewamination are not reguired.
However, the employexr wmust screen employses for history of certain
medical conditions (listed below) which might place the employes at
increased xiskK from exposure. Only those giving a positive history
of these conditions must he referred For furiher medical
examinations,
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1. Skin disease -- tert-Butyl alcdhol is a defatting agent and
can asause dermatitis on prolonged axposure. Persons with
preexisting skin disordérs may be more suscephtible to the
effects of this agentkt.

2. Liver disease =-- Although tert-butyl alecohol is not knoun as
a liver toxin in humans, the importance of this okrgan in the
biotransfermation and detoxifigation of foreign substances
should b= conside:ed.before_exposing persons with impaired
livexr function.

3, Kidney diseaseé -- Although tert-bhutyl alecohol is not EKnown as
a kidney toxin in humans, the importance of this organ in the
elimination ok tonic substances justifies special
consideration in these with possible inmpaizrment of renal
function.

4, Chronic zrespiratory disease -- In persons with impaired
pulmonary function, especially those with obstructive airway
diséases, the breathing of tert-butyl alcchol might cause
exacerbation of symptoms due to its irxitant propexties.

c. FERTIODIC EXAMINATIONS
Routine periodic examinations arxe not required. However, if the
employaxr hecomes aware of an employves with the above~listed
conditions, he must refer such emplovee for further wmedical
axamination.
Rafarences
1. patty, Frank &A.:  Industrial Hygiene and Toxicology, Vol II -
Touicology (24 ed. revised), Interscience Publishers, MNew York, 1963, 1p.
1449-1450,
2. Browning, Eithel: Toricity and Metabéolism of Industrial Solvents,

Elseviezr Publishing Company, Amsterdam, 1965, pp. 353~355,

3,

Anerican Conference of Governmental Industrial Hygienists, "tert-

Bufyl Alcohol," (34 ed., 2d printing), Documentation. of the Threshold Linit
Values for Substances in Workroéom RAir, Cincinnati, 1974, p. 32.
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REFEREHCES AND ‘SOURCES
TERT~BUTYL ALCOHOL
1910.93

(£) Pexsonal Protective Egquipment, and, (h) Sanitation
Eya: @Grant, "Toxicology of ‘the Eye®

Skin: Browning,

"Toricity and Metahelism of Industrial Solvents"

Patty, "Industridl Hygiens and Toxicology"™, "Survey of Compounds
Which Have Been Tested for Carcinogenic Activity,"™ PHS-1u48
Sax, "Dangerous Properties of Industrial Materials™
Ingestion: Browning, "Toxicity and Metabolism of Industrial Solvents”
' Spectox, "Handbook of Toxricology™

Klrk Othmex
COMMEHTS

Encyelopedia of Chemical Technology

Eye -~ Classification: 2 and 6 _
output statement numbers: 10 and 12 combined
Exceptions: HNone

No specific information could be found regarding the effect

of tert-butyl alcohol upon the eye. For n—-butyl aldchol
Grant reports that "a drop to rabbit eyes ¢aused noderate

temporary injuxy graded 7 on a scale of 1 to 10 aftér 24

hours.”™ For sec-hutyl alcohol hé reports that the gsubstanc

‘was graded 4 on the scale of 10 noted ahove.

By analogy to these other isomers of bgtyl alcohol, it
is concluded that classifications of 2 and 6 arxe appropriat:

Skin - Classificationt 2 and 6
Output statement numbers: 2, 7b, 21, 16g
Exceptions: 5b and 20a deletead

Ingestion -

Browning reports that "0Oettel (1%36) found only slight
erythema and hyperaemia following its application to
the skin."™ PHS—-149 reports the formation of ™1 sz cell carxc

from repeated application to the top back of mice. Sax

considezrs it to he an acute logal irritant of sllght toxric
hazard, and lists the acute systemic effects by skin absoxrp
to be of moderate toxig¢ hazmard. Foér n-butyl alcohol
Browning gives an acute skin penetration LD for rabhits of
9.4 miskg. (Patty gives this figure as a LD67).

texrt-Butyl alcohoel has a melting point of 77 degrees F
Its vapor pressuxre is 31 mm Hg at %0 degrees C; it is
miseible in all propoxtions in water, and has a flash point
of 5% degrees F.

Classifications of 2 and 6 are concluded to be apprope:
to prevent the cited effects. Statements 5b and 20a are no-
used bhecausa of the 51gnlflcant vapor pressure of the subst:
and the innocuous effects of small amounts. Singe the melt:
point of the substance is above its £lash peint;: the £lam-
mability hazaxds of the substance arxe txeated by the appllc‘
of statements 7h and 21 to not only clothing wet with the
liguid but also "heavily contaminated with™ the solid.
Statement 161 is modified 51m11arly
Classification: 0
Output statement nunbers: HNohe
Exgeptions: None
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Browning reporxts an oral lethal dose foxr rabbits of 6.0
mlskg. TIn general siie states that the substance is "a

narc¢otic, stronger in animals than butanol-1 or ischutyl als

Its tomic action, however, appears to he less; the mice
investigated by Weese (1928) appeared to tolerate narcosis

well with little evidenc¢e of oxganic injury."™ Spector lis

an acute oral rat LID50 of 3500 mysRyg. Kirk-0thmer states

in general referring to butyl alcohels that "the histologic:

effects of these alcohols are similar; they cause fatty

accumulations in the liver, heart, and kidneys of experimen:

animals."™
S5ince the substance is only moderately townic hy
acdute ingestion and there aze no data in the literature
indicating c¢hronic systemi¢ effects, it is concluded that
ingestion, in the contexrt of this standards, would not
present a harzard in the industrial environmant.
SUBSTANCE TECHNICAL GUIDELINES
TERT-BUTYTL ALCOHOL

PHYSICATL AND CHEMICAL DATA

1.
2.

3,

Substance Identification

synonyms : Zwmethyl—z—pxopanol; TBA; trimethylcarbinol
Formulas (CH3)3COH
Molecular weight: 74

Physiecal Data

1.

2.

3,
Y.
5,
6 .

7.
8.

Boiling peoint (76C¢ mm Hgl): 83 ¢ (181 F)

Specifiv gravity (water = 1): 0.8

Vapor density (air = 1 at boiling point of
text~butyl alcohol): 2.6

Melting poeint: 25 ¢ {77 F)

Vapor pressure at 20 € (68 F): 31 wmm Hg

Solubility in watexr, % by weight at 20 C (68 Fr:

miscible in all proportions

Evaporation rate (butyl acetate = 1): 1.05

Appearance and odor? Colorxless solid in c¢old weather:

usually a ceoloxless liguid. Camphor-like odox.

FIRE, EXPLOSTON AND REACTIVITY HAZARD DATA

Fire
1.
2.

3.

4.

Flash pointi 11 C (52 F) (e¢losed cup)

Autoignition tempezrature: 480 C (896 F)

Flammable limits in air, % by volime: Lower: 2.4

Uppex: &

Extinguishing media: Alcohol ¥oam, dry chemical,

carbon dioxide.

Special fire-fighting procedures: Do not use a solid streanm

of water since the stream will scatter and spread +the fire.
Use water spray to cool containers exposed to a fire.

Unusual fire and explesion hazards: “tert-Butyl aleohol is a.
flammable liguid. Tts vapoxrs can easily form esplosive
mixgtures with aix. All ignition sources must be controlled

where tert-butyl alevochol is harndled, used or stored in a
manner that could czeate a potential <£ire or euplosion
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hazard. tert-Butyl alechol vapoers axe heavier than =aitr and
may travel along the ground and be ignited by open flames or
sparks at locations remote f£frem the site &t whigh tert-hutyl
alcehol is handled.

7. For purposes of conforming with the requirements of 29 CFR
1910.106, tert-butyl alcohsl is classified as a Class IB
f£lammpable Yiguid. For erample, 6000 ppm, approximately one-
fourth of the lower flammable limit, is one situation in
which tert-butyl alcohol is considered to he a potential fire

_ and enplosion hazmard.

8. For PUTROSES of complying with 2% CFR 1910.309, +the
classification of hazardous locations as described in Article
500 of the National Elecirical Code for tert-butyl aléolol
shall he Class I Group D.

Reactivity _

1. Conditions contributing to instability: Heat.

2. Incompatibilities: Strong mineral acids can cause
decomposition to flammable isobutylene gas. Strong
hydrochlorie acid reacts with tert-buiyl alcohol to £orm
teért-butyl chloxride, a volatile ligquid.

3. Hazardous decomposition produgts: Toxic gases and vapors
(such as carbon monoxide and isobutylene) may be released in
a fire inveolving tert-butyl alcohol. _

i . Special precautions: tert-Butyl aleohol will attack some
forms of plasties., rubber and coatings

SPTILL, LEAK, AND DISPOSAL PROCEDURES

If text-butyl alechol is spilled ox leaked, the following steps

should he takén:

1. Remove. all ignitioh sources.

2. Ventilate area of gpill or leal.

3. Fer small gquantities, sweep onto paper or other suitable

material, place in an appropriate container and burn in a
safte place (such as a Ffume hood). Large quantitiss may he

reclaimed; houever, if +this is not practical, dissoclve in =a

Fflammable solvent (such as aléohol) and atomize in a suitable

combustion chambeér eguipped with an appropriate effluent gas

cleaning device. texrt-Butyl alcohol may not he alloued to
enter a confined space, such as a sewer, because of the

possibility of an explesion.

Persons not ~wearing protective eguipment should be restricted from
areas of spills or leaks until cleanup has bheen coinpleted.
Waste disposal methods: ftert~Butyl alcohol may he disposed of:

1.

By making packages of tert-butyl alecochol in paper ox other

flammable matarial and burning in a suitable combustion
chamber equipped with an appropriate effluent gas cleaning
device.

By dissolving tert-~butyl alcohel in a f£lammable solvent (such
a5 alcochel) and atemiming in a suitable comnbustion chanber
equipped with an appropriate effluent gas ¢leaning device.

MONITORING AND MEASUREMENT PROCEDURES
EXPOSURE ABOVE THE ACTION LEVEL: HMedsurements talken for the puryose
of determining employee expesure under this secdtion are hest taken
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such that +the average 8-hour esxposure may be determined from =
single sample or twe (23 4-hour samples. Short +term dinterval
samples (up %o 30 ninutes) wmay also be used to detexmine average
egposure level if a minimum of five (5) measurements are taken in a
random manner over the 8-hour work shift. Random sampling wmeans
that any pertion of the worl shift has +the same chance of being
sanmpled as atiy other. The arithmetic average of all such random
equal duration samples talken on one (1) work shift is an estimate of
an employee's average level of exposure For that work shift. Air
samples should be taken in the employee's breathing =mone (aix that
would most nearly zrepresent that inhaled by the employee). Sampling
and analyses may he performed by instruments such as detector tubes
certified by NIOSH wunder 42 CFR Part 84, portable direct-reading
instruments, gas antd vapor adsoxrption tubes with subseguent chemical
analyses or dosimeters. The method of measurement must determine
the concentration of tart-butyl alcchol to p]us or minus 35%.

h. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the same as described under baragraph
IvV. &, Lahoratories performing chemical analysed should be
accredited in Industrial Hygiene Chemistry by the American
Industrial Hydiene Association (ATHA). The method of measurement
must determine the concentration of texrt-~butyl alcohol +to plus ox
mninusg 25%. Methods weeting these avcuracy requirements are
available in the ™NIOSH Monitering FMethods Manual”.

V. MISCELLANEOUS PRECAUTIONS

A, Store tert-buiyl alecochol in +tightly vlosed containers in a cool,
well-ventilated area.

B. High &xposures to tert-butyl alcehol can bccur when transferrinyg the
liguid from one container to another.

c. Non-spaxking tools mnust he used to dpen and close metal tert-butyl
alcohol containers. These containers must be effectively grounded
and bonded prior to pouring:

D. Employers should advise employaes of all plant areas and opeérations
where eXposure to texrt- ~butyl alcohol could oceur,

VI. COMMON OPERATIONS

Commen operations in which exposure té6 tert-butyl alcohol is likely teo

occur axre: in the use of lacguer surface coatings and industrial

c¢léaning c¢onmpounds deontaining texrt-butyl alcohol; in the handllng and
subdivision of gquantities of tert-butyl alcohol; in its manufacture and
use as a chemical 1ntermed1ate in the manufacture of tert~butyl chloride,

tert-butyl phenol, etc. its use as a denaturant; its wuse in the
preparation of Periumes, lacguers, etc.; its use as an axtractant Fox
drugs, water, hypochlorus acid, wax, lube oil, ete¢.; and its use in

lahoratory procedures.
RESPIRATQGR TABLE DOCUMENTRTIDH

SUBSTRNCE: terxri-Butyl alecohol

—D.0.L. STANDARD: 100 ppm

]

WARNING PROPERTIES:
0dox Threshold: Staub repoxts an odor threshold of 73 ppm for tert- butyl alt
Eye Irritation Level: tert-Butyl alechol is not specifically known to be an

but by analogy te the other butyl alcohols which produce eye irritation

100 ppm, it is treated as an eye irritant.
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Evaluation of Warning Properties: Singe the odor threshold of tert~butyl al:

IDLH:

the permissible exrposure limit, tert-butyl aldohol is treated as a mate:
warning properties. Gas sorbent respiratory equipment is permitted.
8000 ppnm

Basis for IDLH Value: Theré aré no acute inhalation tonicity data available

upon which to base the IDLH concentration for tert-butyl alcohol, but P
that "the signg of intowmication on the paxt of animals exposed to vaporxi
tert-butyl alcohol are similar to those induced by the othexr butyl alco!
purpeses of this standard, therefore, the IDLH is based upon an analogy
with isobutyl alcohol_and butyl slcohel, boeth for which an IDLH concent:
of 8000 ppm has been chosen. Two out of sii rats died from a Y—hour ex
to 8000 ppm isobhutyl alcohol.

Other Toricolegical Information: Browning reports that "like the other buty,

LFL:

alcohols, tertiaxy butyl alecohel is a narcotic, stronger in animals “thal
butanol-1 (n-butyl alecohol) or isobutyl alcohol Its torie actien,; hom
appears to be less; the mice investigated by lleese appeared to telerate
narcosis well with little evidence of organ;c injury. No towic effedts
from its industrial use have heéen recorded.

The Documentation of TLV's states that the TLV (100 prm tert-but;
has been recommended to prevent narcosis.
2%,000 ppm

VAPOR PRESSURE AT 20 C: 31 nmm Hg
SATURATED CONCENTRATION AT 20 C: JIRpproximately 40,800 ppm
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USE/EXPOSURE AND COMTROL DOCUMENT

TERTIARY BUTYIL ALCOHOL
Principal Route

Currently Used

Use/Exposure of Entry Control Methods
Inhalation of vapors and A,B Local exhaust ventilation;
mists and skin contact with general dilution ventila-
vapor application of lacquer tion; pexrsonal protective
surface coatings equipment (gloves, respix-—

atory protective devices)
Inhalation of vapors and A,B Local exhaust ventilation;
mists and skin contact general dilution ventila-
with liquid during the tion; personal protective
use of industrial cleaning equipment (gloves, respira-
compounds containing tory protective devices)
texrt-butyl alecohol
Inhalation of vapors and A,B Local exhaust ventilation;
skin contact with liquid general dilution ventila-
during the handling and tion; personal protective
subdivision of quantities equipment (gloves, respir-
of tert-butyl alcohol atory protective devices)
Inhalation of vapors during A Local exhaust ventilation;
the manufacture of general dilution ventila-
tert-butyl alcohol tion
and its use as a chemical
intermediate (mfr.
tert-butyl chloride,
tert-butyl phenol)
Inhalation of vapors and A,B Local exrhaust ventilation;
skin contact with ligquid general dilution ventila-
during the mixing of tion
compounds in open tanks
(perfumes, lacquers,
denatured alcohol)
Inhalation of vapors durxing A Local exhaust ventilation;

the use of texrt-butyl alecohol general dilution ventila-
as a solvent (drug extraction tion

water removal, wax solvent,

extraction of hypochlorous acid

lube o0il, laboratory procedures)

A ~-- Inhalation

B —-- Skin contact resulting in
localized irritation

€C —-- Ingestion

D -- Skin contact resulting in

absorption and subsequent
systemic poisoning



