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basic text of this document contains the draft technical standazd
ved by the Joint Review Committee of +the NIOSH/0SHA Standards
etion Program and the supporting documentation for the substance ETHYL
KETONE,

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

eferences and Sources, Respirator Table Documentation and Use/Exposure
ontrol Documentation are the working documents used by the various SCP
ng groups during the development of the draft technical standard and
as the technical foundation for the standard. The c¢lassification for
substance and the <regulatory statements were derived following a
ion logic established for the various sections of the standard.
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DEFINITIONS
PERMISSTBLE EXPOSURE -~ "Permissible Exposure"™ means inhalation of
ethyl butyl Retone in concerntrations net in excess of 590 parts per
million (ppm) (230 milligrams per cuhic meter, mg/seu.m,) averagsd
over an 8-hour work shift, as stated in section 19190.93, Table 6-1.
ECTIOH LEVEL - "Action Lgvel" mesns one half (172 of the
permissible exposure for ethyl butyl ketone.
EMPLOYEE INFORMATION -~ Each emploVer tho has a workplac¢e in which
vi butpl ketone is present shall:
STANDARD AVAILABIELITY - Keep a c¢opy of +this section with its
appendices at the workplace. This wmaterial shall be made readily
available to affected employees; and
PRESENCE OF ETHYL BUTYL KETOMNE -~ Inform affected employees of the
ity, Llocation, and mannexr of use oz storage of ethyl bhutyl ketone.
EXPOSURE MEASUREMENT
INITIAL DETEBRMINATION - Each employex wlo has a place of employment
in which ethyl butyl ketone is released inte the workplace air shall
determine if any employese may be exposed to airborne concentrations
of ethyl butyl ketone at or above the action level. The
determination shall be made each time there is a change in
production, procdess, or control measures whigh could result in an
increase in airborne concentrations of ethyl butyl Kketone. &
written detexmlnatlon shall be made and it shall contain at least
the following information:

(1) Any information, olservations, or caloculations which would
_ indicate employee exposure to ethyl hutyl Kketone;
(ii) Any measurements of airborne concentrations of ethyl butyl ketone
taken;

(1ii) Any emplovee complaints of symptoms which may be attributable
to exposure to ethyl butvl ketone; and

{(iv) Date of detexmination., work hHeing pexforied at the time;
location within work site, name, and social security numberx
of each employee considered.

INITIAL EXPOSURE MEASUREMENT - I£f the employer determines that any

employee may he éxposed to airborne concentrations of ethyl  hutyl

ketéone at or above the action level, the exposure of the employee

bealieved %o hsve the greatest exposure shall be measured. The

exposure measurement shall be representative of the maximumn eXpoOsl¥e

of the employee,

INDENTIFICATION OF EXPOSED EMPLOYEES — If the exposure measurement

taken under paragxavh (¢)(2) of +this section reveals employee

erposure to airborne concentrations of ethyl butyl ketone at ox

above the action level, the empléver shall:

(i Tdentify all employees who may be exposed at or ahbove
the action level; and
(4i4i) Measure the exposure of the emplovees so identified.

TERMINATION OF EXPOSURE HEASUREMENT - If two consecutive employee
exposure measurements itaken at least one week apart reveal that +the
employee is exposed to airborne condéentrations of ethyl butyl ketone
below the action level, the employer may terminate wmeasurement for
the employee. For purposes of this subparagraph, use of respirators
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shall not constitute reduction of employee é#posuxe below the action
level.

EXPOSURE  ABOVE  THE ACTION LEVEL = If &n employes exposurs
measu:emant reveals that an employee is exposed to airborne
concentrations of ethyl butyl ketone at or above the action level,
but not above the permissible exposure, the exposure of +that

employee shall be measured at least every ‘two months.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE - If ai employee exposure
measurement reveals that an employee is exposed to airhorne
concentrations of ethyl butyl ketone above the permissible exposure,
the employer shall:

{id Inform the employee of the erposure as requized by para—
o graph (N)(1) of this section; and
(ii) Measure the exposure of the employee at least monthly; and

(iii) Institute control measures &5 required by paragraph (E) of
this sec¢tion,

METHODS OF MEASUREMENT - An employee g exposure shall be obtainhed by

combination ¢f long texm or shozxt term samples which represents the

loyee's aqtpal exposure averaged over an eight hour work shift
pendix B (iwv)), The metheod of measurement shall hiave an asccuracy, to
confidence level of 95%, of not less than that given in Table 1 below.

Table. 1
Concentration Required Accuracy
permissible exposure Plus or Minus 257
‘helow permissible exposure _
bove the action level Plus or Minus 35%
helow the action level Plus or Minus 50%
Methods of Compliance
Engineering <ontrols - No employee shall be exposed to ethyl butyl
ketone above the permissible limit as defined in paragraph (a)(1) of
this section. Endgineering and work practice controls shall be used

to reduce eXposure to ethyl butyl KXetone to at or helow the

permissihle exposure. ' _

€i) When mechanical ventilation is wused ‘to control exposure,
measurements which demonstrate systen efficiency (For
example: air veloeity, static pressure, or air velume) shall
be made at least avery three months. Measurements of system
efficiency shall also be made within five work days of any
change in production, process, or control which might zresult
in a rxeduction in controel,

(ii) Where a Zan is 1ocated in duct work and where ethyl butyl
ketone is present in concentrations greater than 3500 ppn,
one fourth of +the lower Flammable limit, the Fan rotating
elament shall be of nonsparking material oxr the casing shall
consist of, or ' be lined with, nonsparking material. There
shall be sufficient c¢learance bhetween +the fan rotating
element and the fan casing so as to prevent contact.

Respirators.

(i) Coempliance with the pexmissible exposure may not be achieved
by the use of respirators except:

Ca) During the time period necessary to install engineering
controls; ox :

il
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(b) TIn work situations in which engineering controls are
technically not feasihle; or

{c) In woxk situations in which feasible engineering and
worK practice controls are .insufficient to reduce
employee grposure to at or below the vpermissible
exnposure. Where technically feasible engineering and
workR practice controls axre not sufficient to reduce
exposure Lo at or helou pexmissihle eposure, they shall
be used to reduce exposure te the lowest level feasible;
oY

(d) TFor operations not exceeding LO hours p&r year; oxr

{e} 1In emexgencies,.

(id) Respiratoxrs shall be 301ntly approved by the Mining Enforce-

ment and Safety Administration (formerly Bureau of Mines) and
by the National Institute for Océ¢upational Safety and Health
under the provisions of 30 CFR Part 11.

(iii) Employers shall select and provide tlie appropriate respirator

from table 2 and shall ensuxe that the employee usées the
tespirator provided.

tiy) Employexs £hall insztitute a xesplratory protection program in

aegordance with sections 1910.134(b)(d),(e), C£) and (g).

TRBLE 2. RESPIRATORY PROTECTION FOR ETHYL BUTYL KETONE

Condition Parmissible Respiratory Protection

Vapor Concentration

Equal to or _ Chemical—cartridge respiratoxz with organic
Less than 1000 ppm vapor cartridge(s) with full facepiece.
Equal te or A gas wask with a chin-style or front-
Less than 2500 ppm or back-mounted organic vapor canisterx.

EAny supplied-air respirator with a full
facdepiéce, helmet., or hood.

Any self-contained breathing apparatus
with a full facepiece.

Equal to ox A Tywe ¢ suppliedfair respirator with full
Less than 3009 ppm facepiece operated in pressure—-demand

{positive pressure) mode ox with a full
facepiece, helmet, or hood operated in
continuous-flow mode.

Greater than 3000 ppm, Self-contained breéathing apparatus with
or Entry and Escéape from a full facepiece operated in pressure-
Unknown Ceoncentrations demand (positive pzessure) mods.

A combination respirator which includes
a Type C supplied-air respirator¥ with
a full facepiete operated in pressure-

e

-
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demand (positive pressure) mode or
continuous—-£flow mode and an auxiliary
self~contained air supply opezated in
rressure-demand (positive pressure)
mode .

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

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

Fire and Safety
loyers shall familiarize themselves with the information contained in
substance technical guidelines for ethyl butyl ketone which 4is
tained in. Appendix B in oxder to ensure the safe handlihg and usée of
vl butyl ketone.

Electrical - For the purposes of compliance with section 1910.309,

locations c¢lassified as hazardous locations due to thée presence of

ethyl butyl kRKetone shall he Class T Group D.

Portable fire extinguishérs -~ For the putposes of compliance with

section 1810.157, ethyl butyl ketone is classified as a Class B fire

hazazxd.

Powered industrial *zucks - TFor the purposes of compliance uwith

section 1910.178, locations classified as hazardous locations due to

the presence of ethyl butyl ketone shall he Class I Gxoeup D.

Comhustible Ligquids - For the purposes of compliance with section

1910.106, ethyl butyl Ketone is classified as a Class IT combustible

Yiquid.

Sources of dignition - Sourcey of ignition suc¢h as smoking or open

flames are prohihited where ethyl butyl Retone is used, handled, or

stored din =2 manner so as to c¢reate a potential fixe or explosion
hazard.

Personal Protective Eguipment

Skin Contact

(i) Where repeated ox prolonged sKin contact to ligquid ethyl
butyl Ketone oc¢curs, employexrs .shall provide, and zreguizre
employees to wuse, impervious clothing, gloves, face shields
(8 inch minimum) and other appropriate protective clothing
necessary to protect any area of the body which may come in
contact with liguid ethyl butyl Retone. Face shields shall
comply with seetion 1210.133(a)(6). '

(id) Employers shall ensure that clothing contaminated with liquid
ethyl butyl ketone not he #sllowed to réemain in contact with
the bedy. Contaminated clothing may not he reused until the
ethyl butyl Retorne has been removed.
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(iii) Employexrs shall ensure that ¢lothing contaminated with liguid
ethyl hutyl ketone is placed in closed containers, Employers
shall prov1de Ffor the cleanlng or disposal of such clothlng
and if the clothing is to be laundersd or otherwise cleaned,
shall inform ‘the person perforning this operatlon of the
hazardous properties of ethyl butyl ketone,.

Ev¥e Contact:

(i) Employers shall provide, and require emplovees to use,
splash-proof safety goggles (cup-cover type dust and splash 2
safety goggles), which comply with section 1910.133(a)(6), 4
where liguid ethyl hutyl ketone may contact the eyes,.

Spills ,

Spills of ethyl butyl ketone shall be cleanad up immediately after .

eliminating potential sources of ignition and ut11121ng available

ventilation.

Ligquid ethyl butyl Kketone may not be allowed to enter a confineqd

space, such as a sewer, because of the possibility of an aexplosion.

Sanitation _

When an employee’s skin has been contaminated with liguid ethyl

butyl ketone., employers shall ensure +that the employee wash oz

shower to remove any ethyl hutyl Retone f£rom the skin. ]

Where skin contamination may occur and showers aze required foz 4

-adequate cleaning of the body, employers shall provide shouexrs ss

described in section 1910.181(aX(3). ,

Training and Information -~ Each employe: who has emplovees exposed o

2thyl butyl XKetone in excess of the action level, or employees whot may
2 skin or eye contact with ligquid ethyl butyl Ketone, or employvees who
t where agcidental release, spill, fire, or explosion of ethyl Dbutyl
one may occur, shall annually:

Substance Safety Data Bheet -~ ‘Inform each employee of the .

information contained in the Substance Safety Data Sheet For ethyl o

butyl ketoneé, which is contained in Appendix A; and

Medieal - :

LI) Advise enployees as to the signs and symptoms of exposure %o 4
ethyl butyl ketone.

{11 Instruct the employees to advise +the employer of the

development of signs and symptoms of exposure to ethyl hutyl A
_ ketone which are listed in Appendix A.
(IXII> Instruct the employees to inform the employer if they develop
any of the medical c¢onditions 1listed din (k)(2) of +this o
section; and

Progedures - .
(I) Provide +training +to ensure that emplovees understandg the ]
precautions of safe wuse, emergency ptocedures, and ‘the
correct wuse of protective equipment relative to ethyl butyl
ketone. A
(TT) The prodedures required hy (33017, (2), and (3)¢(I) shall be
provided to employees at the expense of the employer during .
the employee's neormal working hours. egcsa (R) Mediecal ¥
Surveillance

The employer shall provide wedical procedures as required by para- .
(k). These procedures shall be provided at no cost to the employeée. 4
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Preplacement Questionnaire - The employer shall obtain from each
yee who will be exposed to liquid ethyl butyl ketone, or airborne
ntrations of ethyl butyl ketone at or above the action level, a writ-
tatement as to whether such employee has a histoxry of any of the
wing:

(i) Kidney disease

(ii) Liver disease

(iii) Chronic lung disease

(iv) Skin disease

(v) Eye disease

Preplacement Medical Examination - The employer shall provide a

al examination for an employee if the employee provides a history of
f the conditions named in paragraph (k)(2).

Results of Preplacement Examination - The employer shall obtain a
cian's written opinion based on the medical examination pursuant to
raph (k)(3).

Periodic Medical Examinations - The employer shall provide a medical
nation for an employee if the employee advises the employer of the
opment of:

i) Any of the medical conditions listed in (K)(2), and

tidid A description of the employee's duties as they relate to his
ures to ethyl butyl ketone;

(iii) A description of any personal protective equipment required to be used;

(iv) The results of any employee's exposure measurement, if available;

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

(vi) Upon request of the physician, information from previous medical
ration of the employee.

Results of Periodic Examinations - The employer shall obtain a
sian's written opinion based on the medical examination pursuant to
raph (k)(5).

Exclusion or removal from Exposure = No employee shall be exposed to
butyl ketone if such exposure could place the employee at increased
>f material impairment of his health.

Emergency Procedures - The employer shall provide emergency and
J-up medical examinations and treatment for any employee injured
th exposure to ethyl butyl ketone.

Informing the Physician - The employer shall provide to the
1ing physician the following information:

(i) a copy of this regulation for ethyl butyl ketone;

(ii) a description of the employee's duties as they relate to his
tre to ethyl butyl ketone;

(iii) a description of any personal protective equipment required to be used;

(iv) the results of any employee's exposure measurement, if available;

(v) the employee's anticipated exposure level; and

(vi) wupon request of the physician, information from previous medical
1ation of the employee.

} Physician's HWritten Opinion
(i) The physician's written opinion shall be a signed statement
: examining physician specifically stating:
(a) Whether the employee has any detected medical conditions
could be directly or indirectly aggravated by exposure to ethyl butyl
* or which could significantly interfere with the ability of the
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yee to follow recommehded or régquired rrocedures for protecting him-
from unusual oxr emergenay EXpoSuUYe.
(bJ Any recommended limitations upon the employee's exposure
te¢r The employee has been informed by the physician of any
ted medical conditions. which require further meédical ewxamination ox
ment,

(ii) The written opinion shall not reveal medical information
ated to exposure to ethyl butyl ketone.
) Refusal +to be Medicdally Examined - I£f an employee refuses any

red medical examination; the employer shall inform the employee of the
ble health c¢onsedquences of such refusal and obtain a signed statement
the employee indicating that the employee undezrstands the risks
ved by refusing to be examined.

Recoxrdkeeping.

Initial determination.

(i) The employetr shall Kkeep ‘an accurate record of all initial
determinations required to be made pursuant +to paragraph
(c)t1) of this section. _

(ii) The record shall include the written determination and any
supporting documentation as required in paragraph (e)(1) of
this section.

(iii) This record shall be maintained for at least one vear .

Exposure measurements.

(1) The employer shall keep an accurateé record of all measure-—
ments taken to determine employesa exposure to ;ethyl butyl
ketone.

(ii) This recezd shall inelude:

(a) The date of measurement:
(b) A reference to the subparagraph of this regulation which
required the measurement, if any;
(¢) Operations dnvelving é&xposure to ;ethvl butyl ketone
- which are being monitored; '
{(d) Sampling and analytical methods wused and evidence of
their actUracy;
(e} HNumher, duration, and results of samples taken;
(£) Name, So¢ial Security number, and éxposure of the
employee monitored.
(iii) This record shall he maintained for oneg ysar.
Mechanical ventilation.

(i) When mec¢hanical ventilation i1is wused as an engineering
control, the employer shall maintain a record of measurements
demonstrating the effectiveness of such ventilation as
required by paragraph {e)(1)(i) of this section.

(iiYy This record shall include:

(a) Date of measurement;
(b) Type of measurement taken;
{c}? Result of measurement.

(iii) This record shall be maintained for one year.

Training and information. _

€i.) The empleyer shall keep an accurate record of all employee
training and advice reguixed by paragraph (3) of this
section.

to ethyl

s

ey
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(ii) The record shall include:
(a) Date of training;
(b) Name and Social Security number of employees trained;
(¢) Substance of training provided.
(iii) This record shall be maintained for at least one year.
Medical records.

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

(a) Physician's written opinion;
(b) Preplacement questionnaire;
(c) Any employee medical complaints relative to exposure to
ethyl butyl ketone;
(d) A signed statement of any refusal to be examined;
(e) A copy of information provided to the physician pursuant
to paragraph (k)(9) of this section.
(iii) This 1record shall be maintained for +the duration of the
employment of the affected employee.
Rccess to records.
(i) All records reguired to be maintained by this section shall
be made available upon request to authorized representatives
of the Assistant Secretary and the Director.

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

representatives.

(iii) Employee medical records required to be maintained by this
section shall be made available upon written request to a
physician designated by the employee or former employee.

Obsexrvation of monitoring.

Duty. .

The employer shall give affected employees or their representatives

an opportunity to observe any monitoring of employee exposure to

»ethyl butyl Ketone which is conducted pursuant to this section.

Exercise of opportunity to observe monitoring.

(i) When observation of +the monitoring of employee exposure to
»ethyl butyl ketone requires entry into an area where the use
of personal protective devices is <required, the observer
shall use such equipment and comply with all other applicable
safety procedures.

(ii) Without interfering with the measurement, obsexrvers shall be
entitled to:

(a) Receive an explanation of the measurement procedures;

(b) Visually observe all steps related to the measurement of
exposure to ,ethyl butyl ketone that are being performed
at the place of exposure.

(¢) Record the results obtained.

Employee notification.

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

employee who is found to be exposed to ethyl butyl ketone above the

permissible exposure. The employee shall alsoc be notified of the
level of his exposure and the corrective and the corrective action
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being taken to <reduce the exposure to at or below the permissible
exposuke. .
Pursuant to paragraph (k) of this Section, when an employee is
medically examined the employer shall provide the ‘employee with a
copy of the physigian's wuritten opinien.
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APPENDIX &

SUBSTANCE SAFETY DATA SHEET -

SUBSTANCE IDENTIFICATION
STANCE: Ethyl butyl ketone
MISSIBLE EXPOSURE: 50 parts of ethyl butyl Retone vapor per million
parts of air (ppm) ox 230 milligrams of ethyl bhutyl RkRetone vapor per )
cubic meter of air (mgscu m) 4
EARANCE JAND ODOR: Ethyl butyl ketone is a colorless liguid with =a
mild Fruity odox. '

HEALTH HAZARD DATHA
Ways in Whiech +the Chemical Affects Your Body: Ethyl bhutyl ketone
¢an affect your body if you inhale it, swallowu it, or if it comes in

contact with your skin or eyes.

Effects of Overexposure:

1. Short-Term Effects: Ethyl hutyl Ketone may cause irritation of .
the eyes, mnose, throat, and lungs. Exposure to high =
concentrations may cause headachés, dizziness or
un¢onsciousness,

2. Long-Texrm Effects: Prolonged or zepeated sKin contact may cause
dryhess and ixritation of your sRkRin.

3. Reporting Signg and Symptoms: You should inform your employer

if you develop any signs oxr symptoms associated with ethyl »
hutyl ketone enxposure.

YERGENCY FIRST AID PROCEDURES o

Eye Exposuze: If liguid ethyl butyl Kketone gets into your eyes, wash )
the eyes immediately with large amounts of water, lifting the louex ot

and uppeéer lids cccasionally. Get medical attention as soon as
possible., Contact lenses should not be worn when morklng with this .
chemical, “it

Skin Expesure: If liquid ethyl butyl ketone gets on your clothing or

sRin rewmove and c¢lean the contaminated clothing and £lush the o
contaminated skin wWith water. When +there is evidence of skin
irritation, get medical attention

Breathing: If you ox any other person breathes in large améunts of
ethyl butyl ketone remove the exrposed rerson to fresh air at once. _
If Dbreathing has stopped, perform artificial respiration. Keep the g
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affected person warm and at rest. Get medical attention as soon as
pPossible.

Swallowing: If the person is not unconscious and liguid ethyl butyl
ketone hag been swallowed, vou should try to make +the individual

vomit 1mmad1ately by giving him large amounts (one pint or more) of
warm salt watexr( tuwo tablespoons of salt peér pint of water) or have
the person stick his finger down his throat. Get medical attention
as Scon as pessible.

Rescug: Meve affected PEXSON from the hazardous exposure. If the
exposed person has been vvercome; netify someone else and put inteo
effect the established emergency rescue procedures. Do not become a
casilalty youxrsel:f. Understand your emergendy rescue procedures and
Know the locations of the rescue equipment hefore the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING
RESPIRATORS: Respirators are not the best way to control axposure to

ethyl butyl Ketone. You c¢an only bhe required te wear them foz
routine wuse if your -employer is in the ©process of installing
controls or other contrel measures prove  inadequate. You may he
required +to Wear respirators -fox non-routine a@tivities 0or in
emergencies. TI:f réspirators are wodrn, they must have a Mining
Enforcement and Safety Administration (MESA)Y/-National Institute for
Occupational Safety and Health (NIOSH) approval label. (0lder

respirators may have a Bureau of Mines approval label.} If you can
smell ethyl butyl Ketone whlle wearing a respirator, the respirator

is mnot wuorking <c¢correctly; go 1mmed1ately to fresh air. If you
experience diffjeulty breathing while wearing a regspirater, tell
your employern.

PROTECTIVE CLOTHIMG: Tou mwust wear impexvious clothing, gloves,

Face shields and other appropriate protective clothing owver Bany

parts: o¢f your ‘hody tthich could. repeatedly be exposed to ethyl butyl

ketone ligudd, vapor or mist.

‘EYE PROTECTION: You must weaxr splash-proof safety goggles if it is

possibhle that liquid ethyl butyl Ketone may get into your eyes.

PRECRUTIONS FOR SATE USE, HANDLING AND STORAGE
vl butyl ketone i combustible, and must he stored in tightly closed
tainers, in a cool well~ventilated area, away from strong oRidizing
ats. Tou must not smoke where ethyl hutyl ketone is used oxr stored.
al ethyl butyl ketone storage containers must he grounded and bonded
n transfer¥ing liquids and must be opened and closed with non- sparking
ls. If your clothing hecomes wet with ethyl butyl Xketone vou must
2ve the wet ¢lothing and not wear it again until the ethyl butyl
>ne has baen removed. I#f vour skin becomes et with ethyl bhutyl
pne, you must wash or shower. If vou handle ethyl butyl ketone, you
11d wash your hands thoroughly before eating, smoking, or using toilet
tlities, Fire extinguishers, whexre provided, .should be xeadlly avail-
i and you should Rhow where they are and héow to use thenm. Ask your
y*visor where ethyl butyl ketone is used in your work area and for any
Ltional plant safety rules,

i
£
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APPENDIY B

SUBSTANCE TECHNICAL GUIDELINES
ETHYL BUTYL KETONE

PHYSICﬁL'AHD CHEMICAL DATA

Substance Identifigation

T. Synonyms: hutyl ethyl Retone; 3-heptanone
2. Formula: C2H5COCHHY

Physical Data

1. Boiling point (760 mm Hg): 147 C (297 F)

2. Specific gravity (H20=1): 0.82

3. Vapor density (air=1): 3.93

4. Melting point: -39 ¢ (-36.8 F)

5. Vapor pressure at 20 C (68 F): 4 mm Hyg

6. Selubility in watex, % by weight at 20 ¢ (68 F): 0.43

7. Evapoxatlon rate (butyl acetate=1): 0.u45

8. Appearance and odor: Colorless liguid with a mild fruity
odorx.

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1. Flash point: U446 C (115 F)} (open cup}

2. Rutoignition temperature: Data not available

3. Flammable limits in air, % hy volume: Lowex: 1.4, Upper: 8.8

4 Extinguishing media: Carbon dioxide, dry chemical, or Ffoam.

5. Special fire-fighting procedures: Do not use solid stréam of
water, since stream will scatter and spread firxe. Use wuater
spray to Keep fire-exposed containers cool.

6. Unusual_ fixe and exp1051on harards: ethyl butyl kKetone is a
combustible liquid. It$ vapors can form explosive mixtures
at elevated temperatures. A1l ignition sources must bhe
controlled when ethyl butyl ketone is used, handled, and
stored. ethyl butyl Retone vapors are heavietr than air; thus
the vapors may travel along the ground and be ignited by open
flames or sparks at locations remote from the site at which
the ethyl butyl ketone is handled.

7. For purposes of conforming +o the requirements of 29 CFR
1910.106, ethyl butyl ketone is c¢lassified as a Class II
conbustible liguid. At 3500 ppm, one fourth the lower

flammahle limit, ethyl butyl Xetone is considered to be a
rotential fire and explosion hazard. :

8. For the purposes of g¢eoemplying with 29 CFR 1910.3209, the
classification of hazardous locations as described in Rrticle
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500 of ‘the Mational Electrical Code for ethyl butyl ketone
shall be Class I, Group D.

Reactivity

1. conditions contributing to instability: heat

2. Inc¢ompatibilities: Contact with oxidizing agents may cause
fire and explosions. _

3, Hazardous Decompesition Products: Toxric gases and Vapors

(sueh as carbon monoxide) may be released in a fire invelving
ethyl butyl Ketone.

b, Special Precautions: ethyl butyl ketone will attack sone
forms of plastics, rubher, and coatings.

SPILL OR LEAK PROCEDURES _ _

If ethyl butyl Xetone is spilled oxr leaked, the tollowing steps

should be taken:

1. Remove all ignition sources
2. Ventilate enclosed spaces
3. Flush ethyl butyl Kétone with large amounts ¢f water spray.

Ethyl butyl Xetone should not be flushed inte a confined
space as there may be danger of explosion,
Parsons net wearing protective equipment should be restricted from
areas of spills until cleanup has heen cofmpleted.
Waste Dispoesal Methods: -ethyl butyl ketone may hée disposed obF:

1, By absorbing it din diy sand or earth and disposing in a
sanitary land £ill.
2. If small quantities, hy rewoving it to & safe location awuay

from building or other combustibles, pouring it en dry sand
or earth and cautiously igniting it.

3. If large quantities., by atomizing into a suitable combustion
chamber. It may be necessary to blend with a more Flammable
liquid in oxder to burn effectively.

'MONITORING AND MEASUREMENT PRECEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose

cf determining employee exposure under this section are bhest taken

in a fashion such that the average 8-~hour exposure may be determined
from a single sample or two (2) U~hour samples. Short term interval
samples (up to 30 mlnutes) may also be used to determine average
exposure level if a minimum of five (5) measurements arxe taken in =&
random manner over the 8-hour work shift. REAndom sampling means
that any portion of work shift has the same chance of being sampled
a8 any other. The arithmetiec average of all such random egual
duration samples taken o6n one (1) work shift is an estimate of an
emploéyee’s average level of exposure for +that work shift. Air
samples should be taken in the-employeefs breathing zone (air thsat

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

and analyses may be performed by instruments such as detecter +tubes
certified by NIOSH wundexr 42 CFR Part 84, portable direct-readisg
instruments, gas and vapor adsorption tubes with subsequent chemical
analyses oxr dosimeters. The method of measurement must determine
the concentration of ethyl butyl ketone to plus or minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the saime as described under paragraph
IV. a. Laboratories performing chemical analyses should be

it
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acecredited in Industrial Hygiene Chenmistry by the lmexrican
Industrial Hygiene BAssociation (ARIHA). The method of measurdment
must determine the concentration of ethyl hutyl Ketone +o plus or
minus 28%. Methods meeting +these aceuracy reguirements are
available in the "NIOSE Monitoring Methods Manual™.
MISCELLANEQUS PRECABUTIONS
High exposures te ethyl butyl ketohe «¢an ocecur when transferring the
liquid from one container *o anothexr.
Hon-sparking tools should be used to open metal ethyl butyl ketone
containers which should then bLe effectively groundéd and honded
prior to pouring.
Store ethyl bhutyl Xetone in closed containers in a cool, well-
ventilated area.
Emplovers must advise employees of all plant areas and operations
where exposure to ethyl butyl Retone c¢ould oCour,
COMMON OPERATICHS
osure to ethyl butyl Ketone may occur durlng application of lacguers
surface coatings, use of mastics and adhesives, and c¢leaning and
ntanance of ketone process sguipment.
APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

Route of Entry
alation; insignificant skin absorption
Toricology

re lS some local irritation of the skin and respiratoery tract by sol-

t effect of ethyl butyl ketone on lipids. Central nexvous depression
urs on eHposure to high concentratlon,_proaucing harcosis. Effects
be more pronounced in unacclimated individuals. Mo chronic systemic

sicts reported.

Signs and Symptoms
snse irritation of eyes and mucous membranes of the upper respizratory
:t; headache; nazcosis Ieading to ¢oma may océcur at sustained high
2ls. Excessive skin contact may produce a dexrmatitis.

Special Tests

2 in ¢ommon usage.

Treatment
: specific. Remove from exposure. Give artificial resuscitation i#f
icated, and wash eyes and contaminated skin with uater. Recovery is

1lly rapid and complete.
Surveillance and P;eventive Considerations

General
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Most 1reported effects of ethyl butyl ketone are caused by its irri-

tant properties. It is important +that +the physician becomes
familiar with plant operating conditions in which exposure %o ethyl
hutyl ke'tone cccurs, Those with skin disesse may not +tolerate +the

wearing of protective e¢lothing and those with chronic respiratory
disease may not tolerate the wearing of negatlve pressure Yespira-
tors.

Preplacement

Routine medical histories and physical examinations are not
required., However the employer must screen employees for higstoxy of
certain medical ¢onditions (listed Dbelow) which might place the
employee at inecreased risk from exposure. Only those giving a posi-
tive history of these conditions must be referred for Further medi-—
cal eéxaminations.

1. Renal disease -- Although ethyl butyl Ketone is not Xnown as
a kidney toxin, the importance of the organ in the elimina-
tion of toxic substances justifies special consideration in
those with possible impairment of rénal Ffunction.

2. Chronic zrespiratory disease -- In persons with impaired pul-
monary function, especislly those with obstructive .airway
diseases, the hréeathing of ethyl butyl ketone might ¢ause
exacerbation of symptoms due to its irritant pPropertiss ox
psychic reflex hronchospasm.

3. Liver disease -- Although ethyl butyl ketone is not Kknown as
liver toxin in humans, the impoxrtance of this orxrgan in the
biotransforxmation 4and detoxification of foreign substances
should he ¢onsidered bhefore exposing persons with impaired
liver functicn.

4. Skin disease ~-= Ethyl butyl Ketone is a defatting agent and
can cause dermatitis on prolonged exposure, Persons with
Pre-existing skin disorders may be more susceptible to the
effects of ethyl butyl ketone.

Periodie Examinations
Routine periodic enaminations axe not reguired. Hoiwaver, if the

employer beccomes aware of an employee with the ahove listed condi-
tions, he must refer such employee for further medical examination.

inges

Patty, Frank 1A.: Industrial Hygiene and Toxicology, Volume IT -~
»logy, Interscience Publishers, New YorX., 1962, pp. 1740-1742.
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Grant, W. Morton: Toxicology of the Eye, fgecond Editiond, Charles
omas, Illinois, 1974, page 1153.

Browning, Ethel: Toxicity and Metabholism of Industrial Solvents,
ier Publishing Company, Amsterdam, 1965, pp. 433-434.
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REFERENCES AND BQURCES
ETHYL BUTYL KETONE
1919.93

‘Personal Protective Equipmenta and (h) Sanitation

_E'ye.:

Skin:

"3-Heptanone," Union Carbide Corporation; Smyth et al., "Range-Finding
Toxicity Data, List III," J. Ind. Hyg. 31:60-62 (1949); Patty,
"Industrial Hygiene and Texicology; "Documentation of Threshold Limit
Values", ACGIH

Patty, "Industrial Hygiene and Toxicology;"™ "3-Heptanone," Union
Carbide Coxrporation

Ingestion: Patty, "Industrial Hygiene and Toxicélogy;"™ "3—-Heptanone,"

Union Caxrbide Coxpozation

COMMENTS

Eyve -

Skin -

Ingest

Classification: 2
Output statement numbers: 10
Exceptiens: Mone
Union Carbide notes. "several avéerage sized drops of 3~heptahone caused
surface injury, but one small drop caused dbarely detectable abnormaliti
Patty and the Documentation of TLV's state that the substance pxoduces
at most irritation of mild degree. Smyth et al. note that the undilute
chemlcal placed in rabhit eyes caused injury rated 3 on a scale of 10

after 24 hours. This indicates that 0.1 ml undiluted produces less tha

severe injury while 0.5 ml causes severe injury. A clasgification of 2
is concluded to be appropriate in view of the fact that it requires

aih exgess of the chemical in the eye for 2% hours to produce severe
injury. '

Glassification: 2

output statement numbers: 2,17g9,7b,174

Exceptions: 20a deleted '

Patty notes, "due to its defatting action te the skin, a dermatitis may
result from frequently repeated or excessively pxolonged skin exposures
Union Carbide and Patty list a rabbit single skin penetration LD50 of
greater than 20 ml/Kg. Union Carbide notes "fhis result stugdgests that
gkin pehetration in harmful amounts is not apt to occur.™ For sKin
ixrritation, they add; "the undiluted c¢hemical caused no reactien on the
tender skln of the zabbit helly &reater than a faint redness of short
duxatlon The vapoxr pressure of ethyl butyl ketone is 4 mm Hg at 20
degrees ¢. It has a £lash point of 115 degrees ¥ and is but 0.43%
selulble in water.

A elassification of 2 is concluded appropriate to prevent dermatit
or other irritation. The fregquent or excessively prolonged contact
required to produce any effect leads to the conclusion that statement
20a is not needed.

ion - Classification: 0

Output statement numbers: None

Exceptions: None
Patty states that "in industrial handling, swallowing of (3-heptanone?
should not be a problem." Union Catrhide lists a single oral rat LD5O0
of 2.76 gs/kg. The moderate toxicity of the substance leads to the
conglusion that ingestion would not bé a problem in thé industrial
environment. '

RESPIRATOR TARLE DOCUMEHTATION

e
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KNCE: Ethyl Butyl Ketone (3-Haptanone)
L, STANDARD: 50 pepnm
NG PROPERTIES:
Oder Threshold: Recording to Pattyf ethyl butyl ketone has a
"typical Retone-type odor.
Eye Irritation Level: Accordlng to the Documentation of TLV's,

"wheh in contact with skin and eyes, it (ethyl butyl ketone)
produces at most, irritation of mild degree." Any respirator

organic vapor ¢artridge(s) is therefore permitted Uup to 500 rpm.

Evaluation of Warning Propeérties: For the purpvoses of this standaxd,
ethyl butyl Retona is txeated as a material with good
warning properties. Gas sorbent respiratory equipment is
permitted. '

3000 ppm

Basis for IDLH: Patty and Deichmann and Gerarde repert that no
rats died following a U-hour exposure to 2000 ppm, but all
rats died folleowing a U~hour exposure to H000 ppm
ethyl butyl KHetone. _

Other Torivological Information: The Documentation of TLV's
states that "a threshold limit value of 50 ppm should he
low enough te prevent narcosis and also to prevent significant
eye irritatien, the chiesf recognized effects of éxposure."

Patty reports that "toxricoelogical information concexning
the effeet of inhalation of ethyl butyl Retone is Iimited.
Smyth et al. have reported that when rats were erposed for
4 hours to 2000 ppm of ethyl butyl Retone nec deaths occurred.
at 4000 ppm &ll rats died.” DPeichmann and Gerarde repoxrt
the same information.

The Chemical Coempany Guides of Union Carbide Corporation
state that “breathlng the vapors in a state approaching
saturation in room air Killed two of six anlmals (rats?
after one hour and all of six aftexr four hours.

Rccoxrding to Carpenter et al., a concentratlon of 2000 PPm
ethyl butyl Rketone Zor 4 hours was fractlonally lethal to
rats.
14,000 ppm

PRESSURE AT 20 C: 4% mm Hg
RTED CONCENTRRTION AT 20 C: 5260 ppm
Carpenter, C.P., H.F. Smith, and V.C. Pozzani: J. Ind. Hyg. &
Tox., 31:34301949),

Tt
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USE/EXPOSURE AND CONTROL DOCUMENT

ETHYL BUTYL KETONE
Principal Route
Use/Exposure of Entry

Inhalation of vapor during
spray application of lacquex,
varnish, epoxy, and vinyl
coatings, finishes, and
adhesives

Inhalation of vapor during
applications of lacquer,
varnish, epoxy, and vinyl
coatings, finishes, and
adhesives by dipping, roller
coating, tumbling, knifing,
or brushing

Inhalation of vapor during
oven or air drying of coatings
and adhesives

Inhalation of vapor and skin
contact with liquid during
manual application of cellu-
losic, acetate, and rubber
adhesives in shoe manu-
facturing, bookbinding, and
packaging

Inhalation of vapor in use of
zellulosic household cements

Inhalation of vapor during
application of mastics or

>ther natural gum-based adhe-
sives for floor and wall tiles,
>ther floor coverings, auto-
nobile silencer, and lining
oads

[nhalation of vapor and skin
rontact with liquid during
*leaning and maintenance of
{etone processing equipment,
such as distillation columns,
reactors, mixers, and storage
lessels

[nhalation of vapor and skin
rontact with liquid during

A

Currently Used
Control Methods

Local exrhaust ventilation;
rersonal protective equipment
(organic vapor mask)

Local exhaust ventilation;
general dilution ventilation

General dilution ventilation

Local exhaust ventilation;
general dilution ventilation;
personal protective equipment,
including gloves and aprons

Genexral dilution ventilation

General dilution ventilation;
local exhaust ventilation

Personal protective equipment,
including respiratory pro-
tective devices (self-contained
breathing apparatus or organic
vapor mask depending upon
condition), gloves, aprons, and
barrier creams

Local exhaust ventilation;
rpersonal protective equipment,
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blending of coating and including organic vapor mask,
adhesive raw materials in gloves, and aprons
open mixers

A -- Inhalation

B -—- 5kin contact resulting in
localized irritation

C -- Ingestion

D -- SKin contact resulting in

absorption and subsegquent
systemic poisoning



