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DEFINITIONS

PERMISSIRLE EXPOSURE - "Permissible Exposure® means inhalation of
butyl alcohol in concentrations not in exeess of 100 parts per
millien {ppm) (300 milligrams per c¢ubic meter, mgseu.m. ) averaged
over an eight hour work shift, as stated in section 1910.93, Table
G-1.

ACTION  LEVEL - "Action Level™ means one half (1/2) of +the
permissible exposure for butyl alcohol.

EMPLOYEE INFORMATION - Each employer who has a worKplace in which

butyl alecohol is present shall:

(1

(2)

(a)
{1

(22

(3)

(45

STAMDARD AVAILABILITY < Keep a copy of this section with its

appéndicdes A, B and C, aﬁ the workplace. This material shall be
made readily available to affected employeess; and
PRESENCE OF BUTYL ALCOHOL - Inform affécted employeas of ‘the

quantity, location, and manner of use or storage of butyl alecohol.

EXPOSURE MEASUREMENT
INITIAL DETERMINATION - Each employer who has a place of employment
in which butyl aleohol is released into the worKplace =air shall

determine if any employee may be exposed to airbhorne concentrations

of butyl alechol at or above the action level. Theé determination
shall bhe made ea¢h tine there is a change in production, process, or
¢ontrol measures which could result in an increase in airborne

concentrations o©f Dbutyl alcecohol. A written determination shall be

made and it shall contain at least the following information:

i) Rnyjiniprmation, observations, ox calculations which would
indicate employee exposure to butyl alcohol;

(iiy Any messurements of airborne concentrations of butyl alcohol
taken;

(1ii)Y Any employee complainits of symptoms which may be attzibutakle
to exposure to butyl alcohol; and

(iv} Date of determination, work being performed at the time,
logation wuithin woxk site, name, and social security nunber
of each employee consideréed. .

INITTAL EXPOSURE MEASUREMENT - If the employer determines that any

employee way bhe exposed to airhorne concentrations of butyl alcohol

at ox above the action level, the exposure of the emnployese helieved

to have the greatest exposure shall bhe measured. The exposure

measurement shall be representative of the maximum ekposure of the

employee.

INDENTIFICATION OF EXPOSED EMPLOYEES - T+ the exposuze measurement
taken undexr paragraph (e){(2) of +his section zxeveals ewnployee
exposureé to airborne c¢oncentrations of butyl alcohol at or above the
action level, the employer shall:

(i) Tdentify all employees who may be exposed at or above
the action level; and
(ddi)d Measure the exposure of the enployees s& identified.
EXPOSURE ~ ABOVE ~ THE ACTION LEVEL - If an employee exposure
measurement zreveals +that an employee 1is exposed to airhorne

concentrations of Dbutyl alcohol at or above the ae¢tion level, hut
ngt above the permissihle e@rposure, ‘the exposure of +that employes
shall be measured at least every two months.
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(5} EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE ~ If an employee exposure
measdurement zreveéals that an employee_ is exposed +to airborne
concentrations of butyl alcohol abhove the rermissible exposure, the

employer shalli

(i’ Inform the employee of the exposure as required by para-
» graph (N)C1) of this section; and _
! (ii)  Measuze the exposure of the employee at least monthly; and

(iii) Institute control measuzes as reguired by paragraph (E) of

N this section,

¢ {6) TERMINATION OF EXPOSURE MEARSUREMENT - If two consecutive emplovea
enposure measuxements taken at least one ueek apart reveal that <the
employee 1is euposed +to airbozne concentrations of butyl aleochol
below the action level, the employer may +terminate measurement for
the employee. For purposes of this subpaxagraph, use of respirators
shall siot constitute zeduction of smployee exposure below the actien
level.

(aj METHODS OF MEASUREMENT - &n employee's exposure shall be obtained by
any combination of long term or short term samples which renresents the
employee’s acdtual exposure averagéed over an. eight thour work shift
(Appendix B ¢iv)), The method of.measuxement shall h&dve an acgurscy, to
a c¢eonfidence level of 85%, of not less than that given in Table 1 helow.

Table 1
Concentration Required Acguracy

Abovée permissible exposuxe Plus or Minusg 253

At or below permissible exposure

and above the action level Plus or Minus 35%

At or below the ac&ticn level Plus or Minus 50%

te) Methods of Compliance
(1) Enginéering controls - No. employee shall he axpeosed to butyl aldohol

above the pe¥missible limit as defined in paragraph (&aj)(1) of this
section. Engineering .and work practice controls shall he used to
reduce exposure to butyl aloohol to at or below +the permissible

. exposure. _

o (i) When mechanical ventilation is wused to control exposure,

measurements which demonstrate system efficiency (fox

. example: &dir velocity; static Pressure, or air volume)}) shall

' be made at least every three months. HMeasurements of system

efficiency shall also be made within five uwork days of any

) change in production, process or dontrol which might result

¢ in a reduction in control.

(ii) In the désign o#f open surface tank ventilation for %the

. rurposes of section 1910.9Y4 (d), orerations involving butyl

E alcohol shall be classified as B-3 at 70 F.

{1ii) Where & fan is located in duct work angd where butyl alcohol
is present in concentyations gzeater +than 3500 PPmM, one
fourth of the lower flammable limit, the fan rotating element
shall be of non-sparKing matexial oxr the casing shall censist

i cf, or be Lined with, nen—-sparking matezrdial. There shall he

‘ sufficient clearance between the fan rotating element and the

fan casing So as to prevent contact.
(2) Respirators

—

il
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{i) Compliance with the permissible gxposuré may not be acdhieved
by the use of respirators excéapt: _
(a) During the time period necessary to install engineering

(b)

(e

(d3
(el

€ii) Raspirators shall be jointly approved by the Mining Enforce—

controls; ox

In work situations_ in whi¢h engineexring controls are
technically not feasible; or

In work situations in uwhich feasible engineexing and
work practice controls are insufficient to reduce

employees exposure to at or beloiw the permissiblse

exposure. Where technically feasible engineering and
work practice controls are net sufficient to reduce
exposure to at or helow permissible eprsura, they shall
be used to reduce euposure to the lowast level feasible;
[

For operations not erceeding 40 hours per year; or

In emergencies,

ment and Safety Administration (formexrly Bureau of Mines) and

by

the MNational Institute for Occupational Safety and Health

undar the provisions of 30 CFR Paxrt 11.

{iii) Employexrs shall selec¢t and provide the appropriate respirator

from Table 2 and shall ensure +that the employee uses +the
respirator provided. _

tiv) Employers shall institute a respiratory protection program in
accordance with séctions 1910.13U4(bl),(d),(e) and (£,

TABLE 2. RESPIRATORY PROTECTION FOR BUTYL ALCOHOL

Condition

__Equal to or less

Vapor Concentration

Equal to orx less

than 1000 ppnm

Equal to or less

than 5000 ppm

than

1¢ 000 ppm

OXganic vapor cart:idge(s).

organic vapor canister,

Any supplied-air respirzateoxr with a £ull facepiece; helmet

or hood.
Any self-contained breathing apparatus with a full face-~
piece.

with a full facepiece, helmet, ox hood operated in con-
tinuocus—flow mode.
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Greater than Self-containéd bhreathing apparatus with a full facepiece
10 000 ppm of,
Entzy and Escape
from Unknoun air respirator with a full facepiecve operated in pressure
Concentrations
auxiliary self-contained aixr supply operated in pressure-
demand mode.

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

Esctape Any gas mask providing protection against organic vapors.
Any escape self-contained breathing apparatus.

(£) Fire and Safety

Employexrs shall familiarize themselves with the information contained in

the Substance Technical Guidelines for butyl alcohol whigch is contained

in Appendix B in ordexr to ensure the safe handling and use of butyl

alcohol. '

1) Electrical ~ TFor the purposes of compliahce with sectioéonm 1910.309,
locatlons classified as hazardous locations dué *o the presence of
butyl alcohol shall be Qlass I Group B.

(2) Portwble fire extinguishers — For the purposes of compliance with
section 1810.157, butyl alcohol is classified as a Class B d£ire
hazard.

(3) Powerad industrial *rucks - For the purposes of compliance with

section 1910.178, locatlons classified as hazazdous locations due +to
the presence of butyl alcohol shall he Class T Group D.

(4) TFlammable liguids - Feor the bpurposes odf dompliance with section
1910.106, ligquid butyl alcohol is classified as a Class 10 flamnable
liaguid. Spray finishing operations shall he pexformed in accordance

with sections 1910.707 and 1910.9%4Ce¢}. Dip tank opexations shall be
performed in accordance with sections 1910.108 and 1910.9u(d).

(5) Sourxces of ignition -~ Sources of ignition such as smoklng or cpen
flames are prohlhlted where butyl aleoliol is handled, used or stored
in a manner so as to create a potential fire ox éxplesion hazard.

{6) Storage - Butyl aleohol shall be storxad so as not to come in contact
with stronyg eoxidizers or hot hmetallic aluminun.
(gl Fersonal Protective Equipment
(1Y Skin Contact
i) Employers shall provide, and reguire employees to use,
impervious clothing, gloves, face shields (8 inch minimun)
and other appropriate protective c¢lothing necessary to
prevent repeated or prolonged sRin contact +te liguid butyl
algohol. Face shiields shall comply with section
1910.133(a)(6),
(1i) Employers shall ensure that c¢lothing which hecomes wet with

liguid butyl alcohel be removed immediately. and not reworn
until ‘the butyl alcohol is removed Z£rom the clothing,
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(1ii) Employers shall ensuxe <that ¢lothing wet with ligquid butyl
alcohel is placed in closed containexs for storage until it
¢an he disgarded or until the employer provides for the
removal of bhutyl alcohol From the e¢lothing. If£ the ¢lothing
is to be laundered or otherwise cleanad to remove %he butyi
alcohol, the employer shall inform the rerson performing the
operation of the hazatrdous properties of butyl aleohol.

Eye Contact

(i) Employers shall provide, and zeguire enployees to use,
splash-proof safety goggles (cup-cover type dust and splash
safety goggles), which c¢omply with section 1910.133(a)(6),
where there is any possibility of liquid bhutyl alcohol
contacting the eve.

(id) Where there is any pessibility that an emplovee's eyes may be
exposed to liguid butyl alcohol, employexrs shall provide .an
eyé wmash fountain within the immediate work area for

emexrgenty Usse.
Spills
Spills of butyl alcohol shall be c¢leaned up immediately aftex
eliminating petential souxges of ignition and utilizing availahble
ventilation. )
Liguid butyl alcohol may not be allowed to entex & confined space,
such as 3 sewer, because of the possibility of an explosion.
Sanitation
Employers shall ensuze that employeés whose skin becomes wet with
liguid butyl alcohol promptly wash or shower as necessary to remove
any butyl alcohol f£rom the skin.
Employers shall ensuze that employees wuho handle bhutyl aleohol wash
their hands thoroughly with soap ©or mild detexgent and water Dbefore
eating, smoking, or using toilet facilities.
Training and Information — Each employer who Has employees exposed

to butyl alcohel in excess of the aciion level, or employees who may have

skin

or eye veontact with 1liguid butyl aldohel; ox employees who work

where aceidental xelease, spill, fire, or explosion of butyl alecohol may
veeir, shall annually:

il

{29

3)

Substance Safety Data Sheet - Inform each employee of the
information contalned in the. Substance Safety Data Sheet for butyil
alcohol,, which is contained in Appendix A; and

Medical —
(1) Advide employees as te the signs and symptoms of exposuze to
butyl alcohol.
(TI) Instruct the employees to advise +the employer of the

development of signs -and symptoms of exposure to butyl
alcohol which are listed in Appendix A.

{(Tr1) Instruct the employees to6 inferm the employex if they develop

any of the medi¢al conditions listad in (k)(2)}Y of ‘this
seaé¢tion: and

Proceduzres -—

€1y Provide training +to ensure +that employees understand the
precautions of safe tuse, emergency proceduxres, and the
coxrrect use of protective equipment zrelative +to Dhutyl

algohol.
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(II) The procedures required by (33(1), (2), and (3)(I) shall be
provided {¢ employees at the expense of the -emplover during
the employee's normal working hours.

Medical Surveillance

The 'employe; shall provide medieal procedures as regquiréed by
paragraph (k). These procedures shall ke provided at no cost to the
emplovee.

Preplacement Questionnaire - The employer shall obtain from each
employee who will be exrposed to liquid butyl alceehel, or airborne.
concentrations of butyl alcohol at or above the action level, a
wuritten statement as to whether such employee has a history of any
of the following:

(I 8kin disease

(1IT) Liver ‘disease

{ITTI) Kidney disease

(IV) Eye disease

(v) Chroniec lung disease

Preplacement Medical Examination - The emplqyer shall provide a
medical examination for an employee if +the employee provides a
history of any of the conditions named in paragraph (k1(2),

Results o©f Preplacement Examinat;on_—'The employer shall obtain a
physicign‘s written opindien ‘bhased on the medical examination
rursuant to paragraph (KI(3).

Periodic Medical Examinations - The employer shall provide a medical
examination for an employee if the emplovee advises the enployer of
the development of¢

€T Any of the medi¢al conditions listed in (k)(2)

{IT) Signs and symptoms listed in Appendix A which the
employee suspects may be caused by exposure to
butyl alcohol.

Results of Periodig IExaminations - The Employer_Shall chtain a
physician's wrxitten opinion based on the medical examnination
ruxrsuant to paragraph (k)(53,

Exelusion ox Removal f£rom Exposure - Ho employvee shall continue to
be ewxvosed to butyl aleohel 1f such ewposure could place the
employee at increased risk o6f material impairment of his health.

Emezrgency Procedures -~ The employer shall provide emergency and
follow-up medical examinations and ~treatment for any employee
irijured through exposure te butyl alcohol.

Informing the Physician =~ The emplover shall provide +o +the
examining physician the following information:
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(1) A copy of this section with its Appendices A, B and €
for butyl alcochol;

(IT) A description of the emnplovee's duties as they
relate to his exposure to butyl alcohol;

{IITI) & descxlptlon of any personal protective eguipment,
including respirators, reguired to he used;

(IV) The results of any employee's exposure measurement;
if¥ availahle;

(¥ The employee's antigipated exposure level; and

(VI Upon reguest of the physician; information #rom

pravious medical axamination of the employee.
Physician®s Written Opinion

{1y The physiecian's written ecpinien shall be a signéd statement
by ‘the examining physician sprecifically stating:

(A) Whether the employee has any detected medical conditions
which could de directly or indirectly aggravatéd hy
exposure to butyl aleohol or which could significantly
interfere with the ability of the employee to follow
recommended or required procedures for protecting
himself from unusual. or emergency exposure,

(B) Any recommended limitations upon the employee's exrposure
to butyl alechol.

(C)Y The employee has-been informed by the physician of any
detected medical ceonditions which reguizre furthexr
medical examination or treatment.

(1I) The written opinion shall hot reveal medicdal infoxmation
unrelated to exposure to dhutyl alcohol.

Refusal to be Medieally Examined - IF an employee refuses any

required medical examination, ‘the employer shall inforn the employvee

of +the possible health: coasegquencés of such refusal and obhtain a

signed statement from the employee indicating that the employee

understands the zisks inveolved by reéefusing to be examined.

No fedical procedure which would be performed pursuant to this

section need be performed if records of a previous suceh procedure

performed within the past six months are acceptable to the examining

physician.

Recordkeeping,

Initial determinatien.

(i) The employer shall keep an accurate record of all initial
determinations réquiréd te be made pursuant to paragraph
(ed(1) of this section. _

(iis The zacord shall include the uritten determination and any
supporting documentation as regquired in paragrarh {c¢d(1) of
+this section.
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(iii) This zxecord shall bé maintained until replaced by a moze
recent récord.
Exposure medsurements.

£1) The employer shall keep an acdurate recoxrd of all measure-
ments taken to determine employee exposureé to butyl alcohol.
(ii) This record shall include:

(@} The date of measuremant;
th) & referénce to the subparxagraph of this regulation which
required the measurement, if any;
(¢) Operations involving exposure to butyl aleochol which are
being monitored; _
(d) Sampling and analytical methods used and evidence of
their accuracy:
(e) Numbher, duration, and results of samples taken;
(£) Nawe, Social Security number, and exposure of the
eniployee monitored.
(iii)  This zrecoxd shall be mnmaintained until replaged by a moxe
recent record but in no event for less than ons year.
Mechanical ventilation.

i) When  mechanical ventilation is used as an engineering
contrel, the employer shall maintain a record of measurements
demonstrating the effectiveness of such ventilation as

_ reguireéd by paragraph (e)(1)(i) of this section.

€ii)d This record shall inglude:

{d) Date of measurement;
(h) Type of measurement taken;
{¢) Result of measuzrement.

(iii) This record shall be maintained foxr at least one Vear.

Training and information.

(1) The employer shall kéeep an accurate récord of all employee
training and advice reguired by paragraph {3} of this
section,

(49 The record shall include:

{ad Date of txaining;
(b)) Name and Social Security number of emplovees trained;
(¢) Substance of fraining provided.

¢iii) 'This record shall be maintained until ¥aéplaced by a morée
recent record.

Medical records.

(i) The employer shall Keep an accurate medical record for each
employee.
Ciiy The record shall include:

(&) Physician's written opinioeny
{h) Preplacement guestionnaire;
{e) Any employee medical complaints relative to exposure to bhut
{(d) A signed statement of any refusal +to be examined;
(e A copy of information provided to the phivsician pursuant
to paragraph (kI{(9)(ii) through (vi) of this section.
(iii) This zrec¢ord shall be maintained <for the duration of the
employment of {the affected employes.
Lecess to records.
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¢i) All tecords requ1zed to be maintained hy this section shall
be made available upon regquest to authorized representatives
of the Assistant Secretary and the Director.

(ii)l Emnployee exposure measurement records reéguired to be
maintained by this section shall be made available +o
employeses and former employees and. their designated
representatives.

(iii) Emplovee medical records reguired to be maintained by this
gsection shall be madé available upon writtén reguest +to a
physician designated by the employee oxr former employee.

Ohservation of monitoring.

buty.

The enmployer shall give affected employees or their representatives

an opportunity to observe any moniteoring of employee exposure to

butyl alcohol whiech is conducted pursusnt to this sectisn.

Exercise of opportunity to ohserve monitering.

(i) When obsexvation of +the monitoring of emplovee exposure o
butyl aleohol requires entry into an axea where +the use of
rersonal protective devices is required; the ohserver shall
use such equipment and comply with =all othex applicable
safety procedures. ' _

{ii) Without intexfering with the measurement, observers shall be
entitled to:

(a} Receive an explanation of the measurement procedures;

(b)Y Vvisually ohserve all steps related to the measurement of
exposure to butyl alcohol that are . being performed at
the plate of exposure. _

(c) Record the zesults obtained.

Employee notification. _ _

The enployer shall notify in writing, within five uork days, every

employee who is found to he exposed +to butyl walecohol above the

‘perimisgible exposure. The employee shall also be notified of the

ievel of his exposure and the corrective action being ‘taken. ‘to
reduve the exposure to at or helew the permissible exposure.
Pursuant to paragraph (R} of this Section, when an emplovee is

medically examined ﬁhe employer shall provide the employee with a

CoRy of the phy5101an [ wrltten opinion.
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APPENDIX A

SUBSTANCE SAFETY DATA SHEET

I. SUBSTANCE IDENTIFICATION

SUBSTANGE: Butyl alcchol

PERMISSIBLE EXPOSURE: 166 parts of bhutyl alcohol vapor per million
parts of air (ppn) oxr 300 milligrams of butyl algochol vapor Dperx
cubic meter of airx (mg/cu w).

APPEARANCE AND ODOR: Colorless ligquid with a strong dharactexistic odor.

IT. HEALTH HAZARD DATA
A. Ways din Which the Chemical Affects Your Body: Butyl alcohol ¢an

affect your body if it is swallowed, inhaled oxr 4f it comes in
contact with your skin or aves.

B. Effects of Overexposure:
1. Shoxri-Term Overexposure: Overexposure to butyl alecohol may
¢ause irritation of the eyes, nose and throat, headache,
dizziness and drowsiness. The overestposed person may also

experience blurred vision and a burning sensation of the eyaes
which may last for several days.

2. Long-Term Overexposure: Drying and cdracking of the s¥in may
result fxom prolongaed skin exXposure.
3. Reporting Signs and Symptoms: You should inform your

employer if you develop any signs or symptoms asscciated with
butyl aleohol exposure.

IIT. EMERGENCY FIRST AID PROCEDURES
A Eve Exposure: If butyl aleohol gets into your eyes, wash the eyes
immediately with large amounts of water, lifting the lower and upper
lids oucasionally. Get mnedical attentien as soon as possible.

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

B, Skin Exposures If Dbutyl alecchol gets on your skin, £lush the
contaminated skin with water promptly. If Dhutyl aleohol -soaks
through your clothing, remove <¢lothing immediately and f£lush the
skin with water. Do not reweax the clothing until the butyl alcohol
has been zremoved. Replace or repair impervious c¢lothing whig¢h has
developed leaks. If there is skin irritation get medical attention..

c, Breathings If you ox any other person breathes in large amounts of
butyl aleohel remove the exposed person to Fresh air at once. If
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breathing has stopped, parform artifigial respiration. Keep the
injured person warm and at rest. Get medical attention as soon as
pessible.

D. Swallowing: Qhen butyl alcohol has' been swallowed get mediaal
attention immediately. If medical attention is not immegdiataly
available .get +the affected person to vemit by having him touech the
back of the throat with his finger or by giving him large amounts
(one pint or more) of warm salt water {(two tablespoons of salt per
pint of water). Do not make an unconscious person vomit.

E. Rescuet Move affected person from the hazardous euposure. If the
exposed person has been overcoms, notify someone else and put into
effect the established emergency rescue procedures. Do net beacome n
casualty yourself. Undexrstand vour amergengy rescue preceduras and
Kknow the locations of the eguipmént before +the need arises.

IV. RESPIRATORS AND PROTELTIVE CLOTHING

A. RESPIRATORS: Respirators are not the best way to control exposure to
butyl alcohol. You ¢an only be required to wear -them for routine
use if your employer is in the process of installing controls or
other control measures prove inadeguate. You may bhe reguired to
wear respirators for non-routine activities oxr in emiergencies. If
respirators arxre worn, they must have a Mining Enforcement and Safety
RAdministration (MESA)/National Institute £oxr Ocddupational Safety and
Health (MNIOSH) appzroval label. (Oldexr respirators may have a Buxsau
of Mines approval label.) TIf you can smell butyl aleohol while
wearinyg a respirator, the respirator is not working correctly; go
immediately to <Zfxesh air. If you experience difficulty hreathlng
while wearing & respirator, tell your employer. '

B. PROTECTIVE CLOTHING: ¥You must wear impervious c¢lothing, gloves,
face shields and other appropriate protectivée <¢lothing +t¢ prevent
repeatef or prolonged skin contacd¢t with ligquid Butyl aléohol,

C. EYE PROTECTIOHN: You mnmust ‘wear splash-proof safety goggles (cup-
cdover type dust and splash safety gouygles) 4if there 1is any
possibility of ligquid butyl alcohol contacting your eyes.

V. PRECHUTIOHS FOR SAFE USE, HAMNDLING AND STORAGE

Butyl alcohol is a ilammahle liguid and its vVapoxs easily form explosive

mixtures with air. It must be stored in tightly c¢losed containers in a

cool, well-ventilated area away Ffrom heat, sparks, dflames, strong

oxidizers and hot metallic aluminum. Sources of ignition such as smoking
and open flames are prohibited wherever biutyl alcohol is handled, used ox.
stored in: a mannex that <¢ould c¢reate a potential fire ox explosion
hazard. Yo must use non~ sparking tools when opening or ¢losing metal
containers of butyl aleohol, and containers must bs bonded and grounded
when pouring or &ransierzlng liguid butyl aleohel. IF vour skin becomes
wvet with liquid butyl alcohel, you must promptly wash or shower as
necessary to remove the butyl alceohoel from your skin. You must
imnediately remové any clothing that becomes wet with liguid butyl
alcohol and this c¢lothing must not be reworn until the butyl alcohol is
removed from +the c¢lothing. If you handled liguid butyl aleohol, you must
wash youxr hands thoroughly with soap ox mild detergent and water before
eating, smoking or using toilet facilities. Fire extinguishers and eye
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flushing facilitiés, where provided, must be readily available and you
should Know where they are and how to operate them. Ask you supervisor
whete butyl alecohol is wused in your work area and for any additional
plant safety and health rules.
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APPENDIX B

SUBSTANCE TECHHICAL GUIDELINES
BUTYL ALCOHOL

PHYSICAL AND CHEMICHL DATA
Substance Identification

1.

2.
3.

Synonyms: f-butanol; propylcarbinol; n-butanol;
n-butyl alcohol; NBA

Formula: CHICH2CH2CH20H

Molecular weight: 74

Physical Data

1.
Z2.
3.

B 3 o (T

FIRE,
Fire
T.
2.
3.

Boiling point (760 wm Hg): 117 c"tZuq F)
Specific gravity {(water = 1)¥: 0.8

Vapor density (aix = 1 at boiling point of
butyl alecohold: 2.6
Melting point: ~—89 ¢ (~128 F)

Vapor pressure at 20 ¢ (68 F): 4.2 mm Hg

Soelubility in watexr, % by weight at 20 ¢ (68 F): 9.7
Evaporation rate tbutyl acetate = 1): ¢.46
Appearance and cdor: Coloxless liguid with a strong
c¢haracteristic odor

EXZPLOSION AND REACTIVITY HAZARD DATA

Flash point: 28.9 ¢ (84 F) (closed cup)

Rutoignition temperature: 365 C (689 F)

Flammable limits in air, % by volume: Lower: 1.4;

Upper: 17.2

Exdtinguishing media: Alecochol foam, dry chemical,

carbon dioxide

Special dfire-fighting procedures: De not use a seolid stream
of water since the stream will scatter and spread the fire.
Use water spray to cool containers exposed %6 a fire.

Unusual fire and ekplosion hazards: Butyl alcohol iz a
flammable liguid.  Its vapoxs c¢an easily form explosive
mixtures with airxr. &1l ignition sources must be contreolled
where butyl ale¢chel is handled, wused or stored. Butyl
alcohol vapers axe heavier than air and may txzavel along the
ground and be ignited by open flames or sparks st locatlons
remote from the site at which butyl alecohol is handled.

For purposes of conforming with the requirements of 29 {FR
1910.106, butyl aleohel is classified as a Class IC £lammable
liguid. At 3500 ppm, one-fourth of +thHe lower flammahble
limit, butyl alcohol is considered to be a potential fire and
explosion hazard.
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8. Fox purposes of complying with 29 CFR 1910.309,_ the
classification of hazardous locations as desgerihed in Article
500 of +the HNational Electrlcal Code for butyl aleshol shall
be Class I Group D.

‘Reactivity

1. Conditions contributing teo instability: heat

2. Invempatibilities: Centact with strong oxidizers may cause
fire and explosion

3. Hazardous decomposition products: Toxic gases and vapors

(such as carbon menoxide) may be released in a fire invelving
butyl alc¢ohol.

4. Special precautions: Butyl alcohol will attack some forms of
plastics, rubber and coatings. Butyl alcolol may react with
metallic aluminum at high temperatures.

SPILL, LEAK, AMND DISPOSAL PROCEDURES N
If butyl alé¢ohol is spilled orx leaked, the following steps should he

taken:t

1. Remove all ignition sources

2. Ventilate area of spill or leak

3. For small gquantities, absorb on paper towels. Fvaporate in =a
safe place (such as @ fume hood) and burn the paper. Large
gquantitieg <¢an be c¢collected and atomized in a suitable
¢omhustion chambeéxr. Butyl alcohol may not be allowed to

enter a confined space, such =as a sewer, bhecause of the
possibility of an ewplosion.

Persons not wearing protective equipment should be restricted Fzom

areas of spills or leaks until ¢leanup has been completed.

Waste disposal methods:

Butyl alcchol may be disposed of:

1. By absorbing it in vermiculite, dry sand, earth or a similar
material and disposing in a sanitary landfill.

2. By atomizing in a suitsble combustion chambex.

HONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose
of determining employee exposure under this segtion are best taken
such that the average 8-hour exposure may be determined from a
gingle sample ¢r *fwo (2) H-hour samples. Short +%erm interval
samples (up to 30 minutés) may also be used to determine average
exposure level if a minimum of £ive (5) measurements are taken in =2

random manner over the 8-hour work, shift. Random sampling means
that any poxtion of the work shlft has the same chance o0f bheing
sampled as any other. The arithmetic¢ average of all such random

egual duration samples LHakaen on one (1) worK shift is an estimate of
an employee's average level of exposurse for that work shift. Aix

samples should be takén in the employeé's breathing zone (air +that

would inost nearly represent that inhaled by the emplovee). Sampling

and analyses may be performed hy 1nstruments such asg detector tuhbes
certified by NIOSH undexr 42 CFR Part 84, portable direct-reading

instruments, gas and vapor adsorption tubes with subségquent chemical

analyses ox dosimeters. The method of measurement must determine
the concentration of butyl alcohol to plus or wminus 35%.
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b. EXPOSURE RBOVE THE PERNTSSIBLE EXPOSURE* Thie monitoring under this
section should bhe essentially the same as describked under paragraph
TV, a. Lahoratorxies performing g¢chemieal analyzes should be
accredited in Industrial Hygiene Chemistry by the  American
Industrial Hygiena Association (ATHA). The method of measuremant
rust determine the concentration of butyl alecohol to pius or minus
25%;. Methods meeting these accuracy réeguirements are available in
the "NIOSH Menitoring HMethods Manual"™.

V. MISCELLANEOUS PRECAUTIONS

A. Stoxe Dbutyl aleohel in tightly closed c¢ontainers in a cool, well-
ventilated aresa.

B. High exposures *o butyl aleohol c¢an occur when transferring the
liguid from one container to another.

C. Hon-sparking tocls must be wused +to open and close metal butyl

alcehol containers., Thése containers must be effedtively grounded
and bonded prior to pouring.

. Employers nmust advise employees of all plant areas and operations
where exposuxe to butyl alcohol could eccux.
VI.  COMMOM OPERATIONS _
Common operations in which erposure to hutyl alecoheol is likely to occur
are: dts use as a solvent for lscguexns, enamels, ete.; its use in the

photogzaphic, textile, leather and safety glass industries: in its
manufadture and use as a chemical intermediate; and its use in labozratory
procedures.
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APPENDIX ¢ — MEDICAL SURVEILLANCE GUIDELINES

I, ROUTE OF ENTRY

ITnhalation; skin absorption.
TI. TOXLCOLOGY

Butyl alcchol is an eyve and mucous menmtbrane irritant and the vapor has a
narcotie effect on animals at ¢oncentrations in excess of 6,000 to 8,000

ppm. Also, cases of vacuolar keratltls have beéen reported to occocur in
humans. HMild nazcotic effects have been ohserved in humans exposed. to
high concentrations. Mild sKin dirxitation .oc¢curs due to defatting
action. MHe chronie systemic¢ effects have heen reported in humans.
ITI. SIGHS AND SYMPTOMS

Irritation of  the eyes, nose and throat; headache, vertige and
drowsiness; individuals may develop ¢orneal inflammatién with burning
sensation, hlurred wvision, lacrimation and photophobia, which usually

¢lear up after a few days away from exposure; drying and cracking of the
skin may result f£rom repeated skin exposure.

V. SPECIAL TESTS

None in c¢ommon usage.

V. TREATMENT
Remove Zfrom exposure. Give artificial resuscitation if indicated. Wash
egyves and contaminated skin with water. IE SQallomed and the perseon 1is
conscious, induce vomiting. Recovery is usually complete.
VI, SURVEILEANCE AND PREVENTIVE CONSIDERATTIONS
L. GENERATL
Most reported effects of butyl alcohol are caused by its irritant
propexrtiss., It is important that +he physician becomes Ffamiliar
with plant operating conditions 1n which exposure to butyl alcohol
oceurs, ThoSe with skin disease may not +tolerate +he wearing of

protective clothlng and those with chronic respiratory disease may
not tolerate the wearing of negative pressure respirators.

B. PREPLACEMENT

Routine medidcal histories and physical examination are not reyuized.
However, the employer must screen employees for history of certain
medical conditions (listed below) which might place the employese at
increased risk from exposure. Only those giving a positive history
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of these. conditions must be referxed £or further medical
examinations.

e : , .
’ 1. 3kin disease ~- Butyl alecohol is a defatting agent and can
cause dermatitis on prolonged exposure. Persons with
- preexisting skin disordexs may be more susceptible *o the
= effects of this agent.
¢ 2. Livexr disease -- Although butyl alcohol is not Hnouwn as a
: liver texin in humans, the importance of this oxrgan ~in  the
biotransformation antd detoxification of foreign substances
- should be considered before exposing persons with dimpaired
: liver function.
. 3. Kidney disease ~=- Although butyl alcohol is not known as a
! Kidney toxin in humans, the importance of this organ in the
alimination of toxwic substances justifies special
” consideration in those with imbaired renal function.
5. ‘Eye disease ——~ Because butyl alcohol is_xeported.to cause éeve
. injury., those with pre-existing eye disease may ba at
! inc¢reased risk.
- 5. Chronic respiratory disease -- In persons with iw;éired
' pulmonary function, especially those with obstructive .‘airway
diseases, the breathing of butyl alcohol pight cause
- exacerbation of symptoms due teo its irzitant proper .ies.
i
i c. PERIODIC EXAMINATIONS
Routine periodic examinations are rnot required. ‘Howewver, if the
B enploéyer becomes aware of an emplovee with the above-listed
- genditions, he must zrefer suc¢h employee for ZFurther medical
examinations.
¢
References
¢
1. Hygienic Guide, Sexies: "Butyl Alcohol,” Industzial Hygiene Journal,

16:240-241, 1955 (reviewed ~ 2Znd printing Rpril 1964).

Z: Patty, Frank &.: Industrial Hygiene and Toxicology, WVol. IT -
) Toyicolegy (2Z2d ed. revisedl}, Interscience Publishers, MNew York. 1963; pp.
’ Ta41-T445.
- 3. Browning, Ethel: Toxicity and Metabolism of Industrial Solvents,
Elsevier Publishing Company, Amsterdam, 1965, pp. 342-348,
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b, Amexican Conference of Govéernmental Industrial Hygienists: T"Butyl

Aleohol;" (3d ed. 2d pzinting), Documentation of the Threshold Limit Values

for Substances in Workreoom Air, Cincinnati, 1974, p. 31.
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REFERENCES AND SOURCES
BUTYL ALCOHOT
1910.93

Personal Protective Equipmentl and, (h) Sanitation

Eye: Grant, "Toxigology of the Eye™

Shin: Patty, "Industrial Hygiene and Toxicology;" "Encyclopedia of

Occupational Safety and Health," Interxnational Labour Office;
Sax, "Dangerous Properties ¢f Industrial Hatexials;" Browning,
"Toxicity and Metabolism of Industrial Solvents™

Ingestion: M"Encyclopedia of Occupatlonal Safety and ‘Health," Interna-
tional Labour OFffice; Patty, "Industrial Hyglene and Toxlcology,
Browning, "Toxicity and HMetaholism of Industrial SolventS'"
Stauden, "Kirk-Cthmer Enceyeleopedia of Cheiical Technologys
NIOSH Toxic¢ Substances List, 1973

COMMENTS

Eye - Classifi¢ation: 32
Output statemént numbers: 10
Exception: HNone

Grant reports that "liguid n- butyl alcohol tested hy applying =
drop to rabbit eves cvaused moderate temporary injury, graded 7
on a scale of 1 to 10 aftexr 24 hours. In 0.5 M agueous solution
butyl alcohol has been Ffound to be one 6f the moest effective
substances for loosening the dorneal epithelium from tlie stroma
of exvised cattle corneas. A saturated agqueous solution alse
léosens the epithelium from excised human corneas." Discussing
solvent splash injuries on pg. 7, he reports Meven if all the
epithelium is lost from the cornea as a result of splash .
it generally regenerateg in a few days without residual permanen
injuxy."
It is concluded that a classification of 2 is appropriate

since any injury cadused can be considered to be reversible.

S¥in - Classification: 2
Output statement numbers: 2, 7b, 21, 16i
Exceptions: HMNone
Patty notes that a slngle application to the skin of a rabbit
caused "slight erythema” mhlle multiple applications caused

"hemorzhages and negrosis. He lists a single application rabbi
Lp67 of 9.4 mnlskg. IO reports that "contact of the llquld ulth
skin may result iIn 1rr1tatlon, dermatitis and absorption. Sax.

congiders it to be an acute local irritant of slight toxlc hagar
to be of moderate toxic hamard systemlcally by acute skin
absorption, and to bhe of sllght toxic hazard systewmically by
¢hronic skin absorption. Browning notes contact causes "derma-
titis of the fingers and hands, in the form of a fissured eczena
n-Butyl aleoéhol has a vapor pressuré of 4.2 mm Hg at 20
degzees C. Tt has a flash point 6f 84 degrees F and is 7.7%
scluble ‘in water.
& classification of 2 is concluded +to bhe appropriate to
prevent the c¢ited effects.
Ingestion - Clagsifiicaticon: 0
' Ooutput statement numbe¥s: None
Exceptions: HNone
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TLO notes "it is slightly toxic when ingested." Patty lists
‘a single dose oral LD50 of 4.36 gs/kg for rats and a rabbit
oral LD of #.25 mlrskg. He notes that "n-butyl alechol is
oxldlzed more rapidly than is ethyl alcohol in the tlssues of
rabbits, Browning reports that orally, "for rabbits, deep
and rapid nareesis followed a dosage of 2.1 to 2.44 gs/kg."
Kirk-Othmer states in general referring to butyl alcohols
that "the histologival effects of these alé¢ohols are similar:
they cause fatty acoumulations in the liver, heart, and kidneys
of experimental animals.” The Toxic¢ Substances List gives an
oral rat LDE0 of 2.51 gmARg.

It is c¢oncluded, that in the contfext of this standard,
ingestion would not present a hazard in the industrial environme

' SUBSTANCE TECHNICAL GUIDELINES
BUTYL ALCQHOL

T.  PHYSICAL AMD CHEMICAL DATA ~
i. Substance Tdentification
1. Synonyms ! 1-butanol; propylecarbinel; n-butanol;
n-butyl alcohol; NBR '
2. Formula+: CH3CH2CHZCHZOH
3. Molecular weight: 74
B. Physical Data
1. Boiling point (760 mm Hgl:s 117 € (24% F)
2. Specific gravity {(water = 1): 0.8
3. Vapor density (aix = 1 at boiling point of
butyl alcohol): 2.6 '
4. Melting peoint: ~89 ¢ (-128 F)
5, Vapor pressure at 20 C (68 F}: 4.2 mm Hg
6. Selubility in water, % by weight at 20 C (68 Fi: 7.7
7. Evapoxratioh rate (hutyl acetate = 1) 0.Y6
8. Appearance and odor: Colorless liguid with a strong

_ - characteristic odox
ITI. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

A. Fire

1. Flash point:r 28.9 C (84 F) (¢losed gup)

2. Rutoignition temperature: 365 C (689 F)

3. Flammable limits in aiz, % by volume: TLower: 1.Uu;
Upper: 11.2

4, Extinguishing media: Alcohol foam, dry chemical,
carbon dioxide

5, Spe¢ial Hfire-fighting procedures: Do not use a solid stream
of water since the stream will scatter and spread the_ fire.
Use watex spray to coodl containers ewxposed to a Fire.

6. Unusual £irxre and explosion hazards: Butyl algohol is a
flamnable liquid. Its wvapors can easily form explosive
mixtures with air. All ignition sourc¢és must be controlled

where butyl aleohel is handléed, used or stored in a manner
that ceuld create a potential fire or explosion hawmard.
Butyl alcohel vapors are heavier than air and may travel
along +the ground and be ignited by open flames or sparks at
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locations remote fxom the site at which butyl alcéhol is
handled.

7. For purpose§ of conforming with the reguirements of 29 CFR

1910.166, hutyl aléohol is classified as a Class IC £lammable
liguid. For example, 3500 ppm, approximately one-fourth of
the lower f£lammable limit, is one situation in which bhutyl
alecohol is considered +to be a potential fire and explosion:
hazaxrd,

8. For PUrposes of complying with 2% CFR 1910.309%, +the
classification of hagardous locations as described in Article
500 of the National Electrical Code for bhutyl alcohol shall
beé €Class I Gzoup D.

Reactivity

1. Conditions contributing to instability: Heat

2. Incompatibilities: Contact with strong oxidizers may causé
fire and explosion.

3. Hazardous decomposition products: Toxic gases and vapors

{such as cvarbon mohoxidé) may be released in a fire involving
butyl alcohol.

b. Special precautions: Butyl alcohol will atitack some forms of
plastics, rubber and coatings. Butyl alcohol may react with
metallic aluminumw at high temperatures.

SPILL, LEAK, AND DISPOSAL PROCEDURES

If butyl alcohol is spilled or Leaked., the following steps should be

taken: |

1. Remove all ignition sources

2. Ventilate area of spill or leak

3. For small guantities, absorb on papér towels. Evaporate in a
safe place (such as a fume hood). Allow sufficient time Ffor
vapors to completely w¢lear hood ductwoxrk, ‘then burn the
paper. Large gquantities can be collected and atomized 4in a
suitable c¢omhustion chamber. Butyl alcolel may not be

allowed to enter a cpnfinE& space, such as a sewer, hecause
of the possibility of an explésion.

Persons not wearing protective aquipment should be restricted from

arras of spills or leaks until_cleanuﬁ-has been completed.
WHaste disposal metheods: Butyl alecohol may bke disposed of hy

atomizing in a suitable combustion chamber.

MOHITORIHG AND HEHSUREMEHT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the Buzpose
of determining employee exposure undetr this section are best taken
such that the average 8-hour exposure may be determined from a
single sample oxr twe (2) U-hour samples, Short +term interval
samﬁles (up to 30 minutes) may also ba used to determine average
exposure level if a minimum of five (5) measurements are %taken in a
random manner over the 8-hour work shift. Randon sampling means
that any portien of the work shift has the same chance of being

sampled as any other. The arithmeti¢ average of all such random
egual duration samples taken on o6ne (1) work shift is an estlmate of
an employee's average level of exposure Ffor that work shift. &ir

samples should bhe taken in the employee's breathing zone (air that
would most nearly represent that inhaled by the emplovee). Sampling



et

E:rrd

NIOSH/O0SHA Draft Techniecal Standard
and Supporting Bbocumentation Foxr BRUTYL ALCOHOL

and analyse: may be performed by instrunents such as deteétor tubes
certified by NIOSH under #2 CFR Part 84, portable di:ec%wreading
ingtruments, gdas and vapor adsorption tubes uwith subsequent chemical

analyses or dosimeters. The method of maasurement must determine
the concentration of butyl_alcohol to plus or minus 35%.

h. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the sane as described under paragrarh
Iv. a. Lahoratories performing chemigal analyses should be
acoredited in Industrial Hygiene Chemistry hy the Aferican
Industrial Hygiene Association (BIHA). The method ¢f measurement
mugt determine the ¢oncentration of butyl alcchol to plus or minus
257 . Methods meeting these accuracy regquirements are available in
the "NIOSH Monitoring Methods Manual".

V. 'HISQELLRHEOUS PRECAUTIONS

R. Store butyl aleohel in tightly closed containers in a cool, well-
ventilated area.

B. High exposures 1o butyl alcohel <¢an occur when transferring the
ligquid f£rom one container to another.

C. Non—-sparking tools wust be used +to open and c¢lose metal butyl
aldohol containers. These containers must be effectively grounded
and honded prior to pouring.

b. Employers should advise empleyees of all plant areas and operations

where ewposure to hutyl alcohol could odcur.

vI. COMMON OPERATIONS

Commen operations in which exposure to butyl alcohol is likely to occur
are: its use as a solvent for ladguers. enamels, ete.; its uwse in the
photographic, texntile, leather and safety glass industxiess; din its
manufacture and use as a chemical intermediate; and its use in lahoratory
procedures .

RESPIRATOR TABLE DOCUMENTATION

SUBSTANCE: Butyl alcohol

"B.0.L. STANDARD: 100 ppm

WARNING PROPERTIES:

Odor THresheld: Summexr and Staub report an odox threshold of 11 ppm. TPatty
that "Scherberger, Happ, Miller. and Fassett determined that the minimu
tration with identifiable odor of butyl alcohol was 15 ppm."

Eye Irritation Level: The Documentation of TLV's states that "Tabershaw et
repoxrted eye irritation in worMmen in concentrations above 55 ppn
Fecoxding to Patty, Helson regported nild eve irritation at 25 ppi. Ste
agsociates, however, "ravealed little or no irritation or complainits am
workers when the average concentration was 100 ppm.Y”

For the purposes of this standazd; only full ¥atepiece respirateo
are allowead.

Other Information: 'Patty states that "Melson et al. reported mild irritatio
the nose, throat and eyes of subjects hriefly exposed to 25 ppm and sia
that sxposure te 50 ppm was objeétionable because it produced irritatio
the throat in all subjects and mild hesdadéhes in some instances,™

Evaluatien ¢#%f Warning Propérties: Because of its odoxr and irritant effects,
butyl alcohel is treated as a material with good warning properties. G
sorbent respiratory eguipment is permitted,

IDLH: 8000 ppm

Basis for IDLH Value: The chosen IDLH (8006 ppm) is conservative, but the o
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information available upon which to base the IDLH is the repert in Patt
that "Smiyth found xats survived when exposed for 4 hours to the concen-
tration of 8000 ppm. The IDLH for disobutyl alechol. is also 80060 ppm.

Othexr Toxicological Informatlon Patty states that "sSmyth found rats surviv

LFL:

when expesed for 4 hours fto the concentratien of 8000 ppm. Rdécoérding t
Weese, mice subiected to 1390 houts of total exposure (unstated number o
hours pezr day for several days? to the concentration of 8000 ppm (24.3
of &ir) were narcotized repeatedly but gained in weight and survived.
evidence of intoxication was observed among mice exposed to 3300 ppm (1
liter) or 1650 ppm (5 mgrsliter) foxr Y420 min. However, hoth Starrek and
observed deaths among mice when apparently exprosed. to a mist of n- butyl
alcohol (the concentratlons were greater than the highést vapor concent
tion obtainable under ordinary conditions?).”

The TLV Was recommended to prevent irtitation, according Lo the
Documentation of TLV's.
14,000 ppu

VAFOR PRESSURE AT 20 ¢: 4.2 mm He

SATURATED CONCENTRATION AT 20 C: Appproximately 5500 ppm
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USE/EXPOSURE AND CONTROL DOCUMENT

BUTYTL ALCOHOL
Prineipal Route

of Entry
FL,-B;'D

UsesExposure
Inhalsation of vapers and
mists during the spray
application of surface

coating dontaining

hutyl alcohol

Inhalaticon of vapozxrs and
skin centact with liguid
during brush or dip
application of surface
ccatings c¢ontaining
butyl alcochol

Inhalation of vapozrs and

skin contact with liguid

during the use of adhesives
containing butyl alecohol oz
during the use of butyl alcohol
as a solvent adhesivé such as
in the manufacture of gar-
ments from fabric coated with
polyvinyl butyral

Inhalation of vapors and skin
contacgt with liguid during
use of butyl alcohol in
leather industry

A,B,D

Inhalation of vapors and A
skin contact with ligquid

during handling and sub-

division of guantities of

butyl alcohol

Inhalation of vapor duxing A
the manufactuze of safety
glass

Inhalation of vapors during A
the manufacture of hutyl alcohol
and it§ derivatives (including
butyl acetate, amine zesins,
dibutyl and dialkyl phthalate,
butyraldyhyde, butyl lactate,
dibutyl oxalate, butyl proprionate.,

butyl stenrate, butylene,

butyzric acid, dibutyl aniline,
dlyveol ethers, herbicides, ore

Currently Used

Control Methods
Logal exhaust ventilation;
personal proetéctive equip~
mant (respiratory proteo—
tive devices, gloves)

General dilution venti-

lation; loc¢al exhdust
wentilation; personal
rrotective eguipment
(gloves)

General dilution ventila-
tion; personal protec-—
tive equipment (gleoves)

Lecal exhaust. ventilation;
generdl dilution ventila-

tion

Local exhaust ventilation;
personal protestive egquip-
ment (gloves, #@Aprons)

Locdal exhaust ventilation

Local exhaust ventilation:
genéral dilutien ventilation
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flotation agents, urea and
melamine formaldehyde resins,
and pharmaceuticals)

Inhalation of vapors and E,B,D Local exhaust ventilation:;
skin contact with liquid general dilution ventila-
during the manufacture of pro- tion; personal protective
ducts using butyl alcohol as equipment (goggles, respira-
a solvent or diluent (including tory protective devices
brake £luids, perfumes, (gloves)
detergents, adhesives, denatured
alcohol and surface coatings)
Inhalation of vapcrs during A Local exhaust ventilation;
photographic processing general dilution ventila-
operations tion
Inhalation of vapor and skin A,B,D General dilution ventila-
contact with liquid during tion
use as a swelling agent in
textiles
Inhalatien of wvapor and A,B,D General dilution ventila-
skin contact with liquid tion; local exhaust venti-
during the use of lation
butyl alcohol in laboratory
analysis (such as an
azeotropic dehydrating
agent, and a blending agent)
Inhalation of vapor as a A Local exhaust ventilation;
byproduct in the furfural general dilution ventila-
tetrahydrofuran conversion tion

A —-- Inhalation

B —- S8kin contact resulting in

localized irritation
C -- Ingestion
D -- Skin c¢ontact resulting in

absorption and subsequent
systemic poisoning



