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The basic text of +this document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance
DIISOBUTYL KETONE.

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

The References and Sources, Respirator Table Documentation and Uses/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standazxd. The classification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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(a) Definitions. (1) "Permissible exposure"”™ means exposure of employees
to airborne concentrations of diisobutyl ketone not in excess of 50 parts
per million (ppm) (290 milligrams pexr c¢ubic metexr (mgs/M3)) averaged ovexr an
eight-hour work shift (time weighted average), as stated in $ 1910.1000,
Table Z-1.

(2) "Aetion level™ means one-half of the permissible exposure for
diisobutyl ketone averaged over an eight-hour work shift.

(b) Initial determination and exposure measurement. (1) Each employer who
has a place of employment in which diisobutyl ketone is released into the
workplace air shall determine if there is any possibility that any employee
may be exposed to airborne concentrations of diisobutyl ketone above the
permissible level. The initial determination shall be made each time there
is a change in production, process, or c¢ontrol measures which may result in
an increase in airborne concentrations of diisohutyl ketone.

(2) A written record of the initial determination shall be made and shall
contain at least the following information:

(i) Any information, observations, oxr calculations which may indicate
employee exposure to diisobutyl ketone;

(ii) Any measurements of diisobutyl ketone taken;

(iidi) Any employee complaints of symptoms which may be attributable to
exposure to diisobutyl ketone; and

(iv) Date of initial determination, work being performed at the time,
location within work site, and employees considerxed.

(3) If£f the employer determines that any employee may be exposed to
diisobutyl ketone above the permissible exposure, the exposure of the
employee in each work operation who is believed to have the greatest
exposure shall be measured. The exposure measurement shall be
representative of the maximum eight-hour time weighted average exposure of
the employee.

(4) TI£f the exposure measurement taken pursuant to paragraph (b) (3) of
this section reveals employee exposure to diisobutyl ketone above the
action level, the employexr shall:

(i) Identify all employees who may be exposed above the permissible
level; and

(ii) Measure the exposure of the employees so identified.

(5) If an employee exposure measurement <reveals that an employee is
exposed to diisobutyl Kketone above the action level, but not above the
permissible exposure, the exposure of that emplovee shall be measured at
least every three months.

(6) If an employee exposure measurement reveals that an employee is
exposed to diisobutyl Ketone above the permissible exposure, the employer
shall:

(i) Measure the exposure monthly of the employee so exposed; and

€11} Institute control measures as required by paragraph (d) of this
section; and

(iii) Individually notify, in writing, within five days, every employee

=—who is found to he exposed to diisobutyl ketone above the permissible
exXposure. The employee shall also be notified of the results of the
exposure measurements and of the corrective action being taken to <reduce
the exposure to below the permissible exposure.
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(7) If two consecutive employee exposure measurements taken at least one

week apart reveal that the employee
the

: is exposed to diisobhutyl ketone
action level, the employer may terminate measurement for the employee.

balow

{8) For purposes of this raragraph, employee exposure is that whiech would
ocetur if the employee mere net using a respirator, _

(¢) Methods of measurement. (1) An employee's exposure shall he ohtained
hy any combination of long texrm oxr short term samples which represents
employee's actusl e¥posure savéraged over an eight~houx work shift (

Appendix B (IV) of this section).
(2} The method of measurément

the
Sea

_ shall have an accuracy, to a confidence
level of 95 percent, of not less than that given in Table 1.
Table 1

Concentration

_ Reguired Accuracy
(Percent of True Value}

Above permissible exposure * 25
At or below permissible exposuze

and abeve the action level + 35
At oxr below the action level x 50

———
-

(d) ¢gompliance. (1) No employee shall be exposed to diisobutyl ketone

above the permissible exposure as
section.

defined in paragraph (al(1) of +this

(2) Employee exposures to airhorne concentrations of diisohutyl ketone

shall be controllied to at or below the permissible exposurd by

and work practice controls.

endineering

(i) Engineering and work practice dontrols shall bé instituted to reduce
exposures +to at or below the permissible exposure, except +to the -extent

that such contrxols axe not feasible.

(ii) Wherever engineering and work practice controls are not sufficient
to reduce &exposures to at or below the permissibhle ekposure, they shall
nonetheless be used +to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragraph (d){B) of

this section. _
(32 Engineering gontxols. i)

B-3 at 27 degrees C. (70 degrees F.}

When loczl exhaust is used to control
exposure, measurements which demonstrate system effectiveness; for example,
air velecity or static pressure, shall be made at least every three months.
Measurements of svstem effectiveness shall alsoe be made within Five days
any c¢hange in produc¢tion. process, or e¢ontroel which might result in
—increass in airborne conventrations

(ii)d In the design of open surface tank ventilatien for the purpdses
% 1910.94(d), operatlions involving diisobutyl Ketone shall he classified

of diisobutyl kRetone.

) Compliance with the permissible exposure shall not be achieved

the use of respirators except:

of
an

of
as

by
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(i) Duxing the time period necessary to install or implement engineering
or wWoxrk practice controls; ox

(ii) In work situations in which engineering and work practice controls
are not feasible; or
Ciii)d To supplement engineexing and woxrk practice controls when such

controls fail to reduce airborne concentrations of diisobutyl Ketone to at
or below the permissible exposure; or

(iv) For operations which regquire entry into tanks or closed vessels; or

(v) In emergencies.

(%) Where respirators are needed and permitted under this paragraph to
reduce employee exposure, the employer shall select and provide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TABLE 2 RESPIRATORY PROTECTION FOR DIISOBUTYL KETONE

Vapor Concentration

1000 ppm or less L chemical cartridge respirator with a full facepiece
and an organic vapor cartridge(s).

2000 ppm oxr less A gas mask with a chin-style or a front- or back-mounted
organic vapor canister.
Any supplied-air respirator with a full facepiece, helmet
or hood.

Eny self-contained breathing apparatus with a full

facepiece.

Greatex than Self-contained breathing apparatus with a full facepiece

2000 ppm or operated in pressure—demand or other positive pressure

entry and mode .

escape from S D MRS SRS SRR SER GBS W e e o RED el TR g ow e o w gD U T g e

unknown A combination respirator which includes a Type C supplied -

concentrations air respirator with a full facepiece operated in pressure -
demand or other positive pressure or continuous—-flow mode
and an auxiliary self-contained breathing apparatus
operated in pressure-demand oxr other positive pressure mode.

Fixe Fighting Self-contained breathing apparatus with a full facepiece
operated in pressure-demand ox othexr positive pressure
mode .

Escape Any gas mask providing protection against organic vapors.

Any escape self-contained breathing apparatus.
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Respirators shall be approved by the Mining Enforcement and Safety

Administration (formerly Bureau of Mines) or by the National Institute forx
Occupational Safety and Health under the provisions of 30 CFR Part 11.

7)

The employer shall institute a respiratory protection program in

accordance with $ 1910.134Ch), (d), (e), and (£).

(e)

Fire and safetwv. 12 The employer shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B

of this
(2)

section) foxr diisobutyl ketone.
For the purpose of compliance with $ 1910.309, locations classified

as hazardous locations due to the presence of diisobutyl Ketone shall be

Class I,
(3]

Group D.
For the purpose of compliance with $ 1910.157, diisobutyl Ketone is

classified as a Class B fire hazard.

4)

For the purpose of compliance with $ 1910.178, locations classified

as hazardous locations due to the presence of diisobutyl Ketone shall be

Class I,
(5)

Group D.
For the purpose of compliance with $ 1910.106, liquid diisobutyl

ketone is c¢lassified as a Class IIIR combustible liquid.

(6)

Spray finishing operations shall be performed in accordance with %%

1910.107 and 1910.9%94(c).

7)

Dip tank operations shall be performed in accordance with $$

1910.108 and 1910.9u4(d).

(8)
present

Where a fan is located in ductwork and where diisobutyl ketone is
in the ductwork in concentrations greaterx than 2000 rpm

(approximately 25% of the lower flammable limit), the fan rotating element
shall be of nonsparking material or the casing shall consist of, or be

lined with, nonsparking material. There shall be sufficient clearance
between the fan rotating element and +the fan <c¢asing so as to prevent
contact.

(9) Sources of dignition such as smoking or open flames are prohibited

where diisobutyl ketone presents a fire or explosion hazazrd.

(10)

Diisobutyl Ketone shall be stored so as not to come in contact with

strong oxidizers.

£

Personal protective équipment. (1) Employexrs shall provide and

ensure that employees use appropriate protective <c¢lothing and equipment
necessary to prevent repeated or prolonged skin contact with liquid
diisobutyl ketone. Face shields shall comply with $ 1910.133(a)(2),(a)(4),

(a)(5),
(2)

and (a)(6).
Employers shall ensure that c¢lothing wet with diisobutyl ketone is

placed in closed containers for storage until it can be discarded or until
the employer provides for the zrxemoval of diisobutyl Ketone from the
clothing. If the clothing is to be laundered oxr otherwise c¢leaned to

remove

the diisobutyl Ketone, the employer shall inform +the pexrson

performing the operation of the hazardous properties of diisohutyl ketone.

(3)

Employers shall ensure that non-impervious clothing which becomes

wet with liquid diisobutyl Kketone be removed promptly and not reworn until
==the diisobutyl ketone is removed from the clothing.

(g)
spilled

Spills and disvosal. In the event that liguid diisobutyl kKetone is
the employer shall immediately provide available ventilation and

then c¢lean up the spill.

(h)
becomes

Sanitation. Employers shall ensure that employees whose skin
wet with ligquid diisobutyl Ketone promptly wash orx showexr with
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soap or mild detergent and water to remove any diisobutyl Retone from the
skin.

(i) Training and information. (1) Each employer who has a workplace in
which diisobutyl ketone is present shall KReep a copy of this zregulation
with Appendixes A, B and C at the workplace. This material shall be made
readily availahle to affected employees.

(2) Each employexr who has employees exposed to diisobhutyl ketone above
the action level without regard to the use of respirators, oxr employees wuwho
may have repeated or prolonged skin contact with liguid diisobutyl Kketeone,
or employees who work where diisobutyl ketone presents a fire or explosion
hazard shall annually:

1) Inform affected employees of the information <c¢ontained in the

Substance Safety Data Sheet for diisobutyl Kketone (Bppendix A of this
section);

C54) Advise affected employees as to the signs and symptoms of exposure
to diisobutyl ketone.
(iii) Instruct affected employees to advise the employer of the

development of signs and symptoms of overexposure to diisobutyl Kketone
which are listed in Appendix A of the section:

(iv) Instruct affected employees to inform the employer if they develop
any of the medical conditions listed in paragraph (3j)(2) of this section;
and

(v) Provide training to ensure that employees undexrstand the precautions
of safe use, emergency procedures, and +the <c¢orxect use of protective
equipment relative to diisobutyl Ketone.

(3) Medical _survillance. (1) The employer shall provide medical
procedures as required by this paragraph. A1l medical procedures shall be

performed by or under the supervision of a physician at no cost to the
employee.

(2) Each emplover who has employees exposed to airborne concentrations of
diisobutyl kRetone above the action level, without zregard to the wuse of
respirators, or employees who may have repeated or prolonged skin contact
with liquid diisobutyl ketone shall obtain information as to whether such
employee has a history of any of the following medical conditions:

(i) Kidney disease;

(ii) Liver disease;

(iii) Chronic¢ lung disease; and

(iv) 8Kkin disease.

(3) The employexr shall provide a medical examination for the employee if:

(i) The employee provides a history of any of the medical conditions
listed in paragraph (3j)(2) of this section; or

(ii) The employee informs the employexr of the development of any of the
medical conditions listed in paragraph (j)(2) of this section or any of the
signs or symptoms of exposure to diisobutyl Retone which are listed in
Appendix A which the employee suspects are caused by exposure to diisobutyl
ketone.

(4) The employer shall provide to the examining physician the following
information:

(i) A copy of this regulation with Appendixes A, B and € for diisobutyl
ketone;

(ii) A description of the affected employee's duties as they relate to
his exposure to diisobutyl ketone;
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(iii) A description of any personal protective equipment and respirators
required to be used;

(iv) The =zesults of any measurements which may indicate the affected
employee's exposure;

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

(vi) Upon request of +the physician, any available information from
previous medical examinations of the affected employee.

(5) Where a medical examination is required by paragraph (j)(3) of this
section, following such examination the employer shall obtain a written
opinion from the examining physician which conforms with paragraph (j)(6)
of this section.

(63(4i) The physician's written opinion by the examining physician shall
specifically state: (A) Whether the employee has any detected medical
condition which would place the employee at increased risk of matexial
impairment of the employee's health from exposure to diisobutyl ketone;

(B) Any recommended limitations wupon the employee's exposure to
diisobutyl ketone including limitations upon the use of personal protective
equipment and respirators;

(c) That the employee has been infoxmed by the physician of any detected
medical conditions which require further medical examination oxr treatment.

(ii) The ©physician's written opinion shall not reveal specific medical
findings or diagnoses unrelated to the employee's employment.

{iii) The employer shall provide the employee with a copy of the
physician's written opinion.

(7) MNo employee shall be exposed to diisobutyl ketone in such a way as
would put the employee at increased risk of material impairment of his
health from such exposure. The employer shall base this decision on any
information available inc¢luding the physician's written opinion.

(8) The employver shall provide emergency medical treatment for any
employee injured through exposure to diisobutyl ketone.

(9) If an employee refuses any required medical examination, the employer
shall inform the employee of +the possible health consequences of such
refusal and obtain a signed statement from the employee indicating that the
employee understands the risk involved by refusal to be examined.

(10) HNo medical procedure which would be pexrformed pursuant to this
section need be performed if recoxrds of a previous such procedure performed
within the past sixr months are acceptable to the examining physician.

(k) RecordKkeeping. (1) Exposure determination. (i) The employer shall
keep an accurate record of all determinations required to be made pursuant
to paragraph (b)(1) of this section.

(ii)d This record shall include the written determination regquired in
paragraph (b)(2) of this section.

(iii) This record shall be maintained until zeplaced by a more recent
recozxd.

(2) Exposure measurements. (i) The employer shall Keep an accurate
record of all measurements taken to determine employee exposure to

=diisobutyl Ketone.

(ii) This zrecoxd shall include:

(A) The date of measurement;

(B) Operations involving exposure to diisobutyl kKetone which are being
monitored;

(C) Sampling and analytical method used and evidence of their accuracy;
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(D) Humber, duration, and results of samples taken; and

(E) Name and exposure of the employee monitored.

(iii) This record shall be maintained until replaced by a more recent
record but in no event for less than one year.

(3) HMechanical ventilation. (i) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate recoxrd of
the measurements demonstrating +the effectiveness of such ventilation
required by paragraph (d)(3) of this section.

(ii) This recoxrd shall include:

(A) Date of measurement;

(B) Type of measurement taken;

(C) Result of measurement.

(iii) These records shall be maintained for at least one year.

(4 Employee training and inforxmation. (i) The employer shall keep an
accurate record of all employee training and information required by
paragraph (i) of this section.

(ii) This record shall include:

(A) Date of training;

(B) Name of employee trained;

(C) Content or scope of training provided.

(iii) This record shall be maintained until replaced by a more recent
record.

(5) Medical surveillance. (i) The employer shall keep an accurate
record of employee medical surveillance required by paragraph (3j) of this
section.

(ii) This record shall include:

(A) The name of the employee;

(B) Information concerning medical conditions obtained from the employee
pursuant to paragraph (3j)(2) of this section;

(C) Any employee medical complaints relative to exposure to diisobutyl
ketone; ’

(D) A copy of information provided to the physician pursuant to paragraph
(3)(4)¢ii), (iii), (iv), (v), and (vi) of this section.

(E) Physician's written opinion; and

(F) A signed statement of any refusal to be examined.

(iii) This record shall be maintained for the duration of and for one
yvear after termination of the employment of the affected employee.

(6) Lecess to  records. (i) All records required to be maintained by
this section shall be made available upon request to authorized
representatives of the Assistant Secretary of Labor for Occupational Safety
and Health and the Director of the National Institute for Occupational
Safety and Health.

(ii) Each employee or former employee shall have access to the exposure
determination and exposure measurement records required to be maintained by
this section which indicate his own exposure to diisobutyl ketone.

(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 oxr former employee.

(1) Employee observation of measurement. (1) The employer shall give each
employee or his representative an opportunity to observe any measurement of
his exposure to diisobutyl Xketone which 1is conducted pursuant to this
section.

—
-
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(2) When observation of measurement of employee exposure to diisobutyl
ketone requires entry into an area where the wuse of personal protective
devices, including respirators, is required, the observer shall be provided
with and required to wuse such equipment and c¢omply with all other
applicable safety procedures.

(3) Without interfering with the measurement, observers shall be entitled
to:

(i) Receive an explanation of the measurement procedure.

(ii) Visually observe all steps zrelated +to the measurement of the
airborne concentration of diisobutyl ketone that are being performed at the
place of exposure; and

(iii) Record the results obtained.

NOTE: The information c¢ontained in the following appendix for diisobutyl
ketone is neither intended, by itself, to create any additional obligations
not otherwise imposed, nor detract from any existing obligations. To the

extent that the information supplements this zregulation for diisobutyl
ketone, it is advisory in nature.

APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR DIISOBUTYL KETONE

% g SUBSTANCE IDENTIFICATION
A. Substance: Diisobutyl ketone
B. Permissible Exposure: 50 parts of diisobutyl ketone per

million parts of air (ppm) (290 milligrams of diisobutyl
ketone per cubic meter of air (mg/M3)) averaged over an
eight-hour work shift.

e, Appearance and Odor: Colorless liquid with a mild odorx
ET HEALTH HAZARD DATA
A. Ways in which the chemical affects your body: Diisobutyl
ketone can affect your body if you inhale it oxr if it comes
in contact with your eyves oxr skin. It may also affect your
body if you swallow it.
B. Effects of Overexposure:

1. Short-term Exposure: Ligquid diisobutyl Ketone may cause
irritation of the eyes, nose and throat, headache,
dizziness, drowsiness and unconsciousness.

S Long—term Exposure: Repeated or prolonged exposure to

ligquid diisobutyl ketone may cause drying and irritation
of the skin.

35 Repoxting Signs and Symptoms: You should inform your
emplover if vyou develop any signs or symptoms and
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suspect that they are caused by exposure to diisobutyl
ketone.

EMERGENCY FIRST AID PROCEDURES

L e

Eyve Exposure: If liquid diisobutyl Ketone gets into your
eyes, wash your eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
is present after washing, get medical attention. Contact
lenses should not be worn when working with this chemical.
Skin Exposure: If 1liquid diisobutyl Ketone gets on your
skin, promptly wash the contaminated skin using soap or mild
detergent and water. If liguid diisobutyl ketone soaks
through your clothing, remove the c¢lothing promptly and wash
the skin wusing soap oxr mild detergent and water. If
irritation is present after washing, get medical attention.
Breathing: If you or any other person breathes in large
amounts of diisobutyl Kketone move the exposed pexrson to fresh
air at once. If breathing has stopped, perform artificial
respiration. Keep the affected person warm and at rest. Get
medical attention as soon as possible.

Swallowing: When diisobutyl ketone has heen swallowed and
the person is conscious, give the person large quantities of
water immediately. Lfter the water has been swallowed, try
to get the person to vomit by having him touch the back of
his +threcat with his finger. Do not make an unconscious
person vomit. Get medical attention immediately.

Rescue: Move affected person from the hazardous exposure.
If the exposed person has been overcome, notify someone else
and put into effect the established emergency rescue
procedures. Do not become a c¢asualty vyourself. Understand
your emergency rescue procedures and Know the locations of
the emergency rescue equipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Respirators: Respirators are not the best way to control
exposure to diisobutyl Ketone. You can only be zrequired to
wear them for routine use if your employer is in the process
of installing controls or control measures prove inadeguate.
You may be required +to wear respirators for non-routine
activities or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety Administration
(MESA) or National Institute for Occupational Safety and
Health (NIOSH) approval labhel. (0ldexr respirators may have a
Bureau of Mines approval label.) For effective protection,

respirators must f£it your face and head snugly. Respirators
should not be loosened or removed in work situations where
there wuse is <zrequired. If you can smell diisobutyl Ketone
while wearing a respirator, the respirator is not working
correctly; go immediately to fresh air. If yvou experience
difficulty breathing while wearing a zxespirator, tell vyour
employer.

Protective Clothing: You must wear appropriate protective

clothing and equipment to prevent repeated or prolonged sKin
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contact with liquid diisobutyl ketone. Replace oxr repair
impervious clothing that has developed lealks.
Eve Protection: The respiratory equipment that is provided

by your employer for exposures to high c¢oncentrations of
diisobutyl Retone will protect vour eyes.

PRECAUTIOHS FOR SAFE USE, HANDLING AND STORAGE

A.

B.

Fu

G.

ACCESS
X,

Diisobutyl ketone is a combustible liquid. Its vapors can
form explosive mixtures with air at elevated temperatures.
Diisobutyl Ketone must he stored in tightly closed containers
in a cool, well ventilated area away from strong oxidizezrs.
Sources of ignition such as smoKing and open flames are
prohibited wherever diisobutyl ketone 1is handled, used orx
stored in a manner that could create a potential fire or
explosion hazard.

You must promptly remove any non—impervious clothing that be-
comes wet with liquid diisobutyl ketone and this c¢lothing
must not be zreworn until the diisobutyl ketone is removed
from the c¢lothing.

If vyour skin becomes wet with liquid diisobutyl Ketone, you
must promptly wash or shower with soap or mild detergent and
water to remove any diisobutyl Ketone from your skin.

Fire extinguishers, where provided, must be readily available
and you should know where they are and houw to operate them.
AsR your supervisor where diisobutyl Ketone is used in your
work area and for any additional safety and health zrules.

TO INFORMATION

Each year your employer is required to inform you of the
information contained in this Substance Safety Data Sheet for
diisobutyl ketone. In addition, your employer must instruct
you 1in the safe use of diisobutyl ketone, emergency
procedures, and the correct use of protective equipment.

Your emplover is required to determine whethexr vou are being

exposed to diisobutyl Ketone. You or vyour zrepresentative
have the right to observe employee exposure measurements and
to record the results obtained. If your employer determines

that you axe being overexposed, he is required to inform you
of the exposure and the actions which are being taken to
reduce YOUYXr eXposSure.

Your employer 1is <required to keep records of your exposure
and medical examinations. Your emplover is required to Keep
exposure data for at least one year and to Keep medical data
during your employment, and for a period of one year

following your termination of employment. Your employex is
regquired to make the exposure data available to you upon youxr
regquest. Your employer is also required to release your

medical reccrds to your physician upon your written request.
Your employer must give you a copy of the physicians written
opinion for any physical examination required by this
standazrd.
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information c¢ontained in the following appendix for diisobutyl
ketone is neither intended, by itself, to create any additional obligations

imposed, nor detract from any existing obligations. To the

extent that the information supplements this zregulation for diisobutyl
it is advisory in natuxe.

Retone,

I.

II.

APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR DIISOBUTYL KETONE

PHYSICAL AND CHEMICAL DATA
Substance Identification

.

FIRE,
A.

s

2.
3.

Synonyms: 2,6-Dimethyl-4-heptanone; sym-diisopropyl-
acetone; ISOVALERONE; valerone

Formula: ((CH3)2CHCH2)2CO

Molecular weight: 142.2

Physical Data

1.
2.
3.
4.
8
6

i
8.

Boiling point (760 mm Hg): 169.4 ¢ (335 F)
Specific gravity (water = 1): 0.81

Vapor density (air = 1 at boiling point of diisobutyl
ketone): 4.9
Melting point: -41.5 ¢ (-43 F)

Vapor pressure at 20 C (68 F): 1.7 mm Hg

Solubility in watexr, grams of diisobutyl ketone pexr 100
grams of water (68 F): Q.05

Evaporation rate (butyl acetate = 1): 1%

Appearance and odor: Colorless liquid wlth a mild odor

EXPLOSION AND REACTIVITY HAZARD DATA

Fire
[
2.
3

Flash point: 60 C (140 F) (closed cup)

Autoignition temperature: 396 C (745 F)

Flammable limits in air, % by volume (at 100 C):

Louwexr: 0.8; Upper: 6.2

Extinguishing media: Dry chemical, carbon dioxide, foam
Special fire—-fighting procedures: Do not use a solid
stream of water since a stream will scatter and spread
the fire. Use water spray to cool containers exuposed to
a fire.

Unusual fire and explosion hazards: Diisobutyl Ketone
is a combustible liquid. At elevated temperatures its
vapors c¢an form explosive mixtures with air. All
ignition sources must be controlled where diisobutyl
ketone is used, handled or stored in a manner that could
create a potential fire or explosion hazard.

For purposes of complying with the requirements of 29
CFR 1910.106, diisobutyl ketone is c¢lassified as a Class
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EEX SPILL,

IITIA combhustible liquid. For example, 2000 ppm,
approximately one—-fourth of the lower flammable Ilimit,
is one situation in which diisobutyl Eketone 1is
considered to be a potential fire and explosion hazard.

8. For purposes of complyving with 29 CFR 1910.309, the
classification of hazardous locations as described in
Article 500 of +the National Electrical Code for
diisobutyl Ketone shall be Class I, Group D.

Reactivity

T Conditions c¢contributing to instability: Containers may
burst at elevated temperatures.

2 Incompatibilites: Contact with strong oxidizers may
cause fires and explosions.

3. Hazardous decomposition products: Toxric gases and

vapors (such as carbon monoxide) may be released in a
fire involving diisobutyl Ketone.

u., Special precautions: Diisobutyl Retone will attack some
forms of plastics, rubber and coatings.

LEAK, AND DISPOSAL PROCEDURES

A. If diisobutyl ketone is spilled ox leaked, the following
steps should bhe taken:

Ve Ventilate area of spill or leak.

s For small quantities, absorb on paper towels. Remove to
a safe place (such as a fume hood) and burn the paper.
Large gquantities c¢an be reclaimed ox <collected and
atomized in a suitable c¢ombustion chamberx.

B. Persons not wearing protective equipment should be restricted
from areas of spills or leaks until <c¢leanup has been
completed.

C. Haste disposal methods: Diisobutyl ketone may be disposed
of:

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

2 By atomizing in a suitable combustion chamberx.

Iv. MONITORING AND MEASUREMENT PROCEDURES
A. EXPOSURE RBOVE THE ACTION LEVEL: Measurements taken for the

purpose of determining employee exposure under +this section
are best taken such that the eight-hour exposure may be
determined from a single eight-hour sample or two Ffour-hour
samples. Several short-time intexval samples (up to 30
minutes) may alsc be used to determine the average exposure
level. Air samples should be +taken in the emplovee's
breathing zone (air that would most nearly zrepresent that
inhaled by the employee). Sampling and analyses may bhe
performed by instruments such as detector tubes certified by
NIOSH under L2 CFR part 84, portable direct-reading
instruments, dosimeters, or gas and vapor adsorption tubes
with subsequent chemical analysis. The method of measurement
must detexrmine the concentration of diisobutyl ketone to plus
or minus 357%.
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B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this section should be essentially the
same as described undexr paragraph IV. A. Laboratories
performing c¢hemical analyses should bhe accredited in
Industrial Hygiene Chemistry by +the American Industrial
Hygiene Association. The method of measurement must
determine the <concentration of diisobutyl ketone to plus or
minus 25%.

[2/38 METHODS: Methods meeting these accuracy requirements are
available from the National Technical Information Service, U.
S. Department of Commerce, Springfield, Virginia 22161 underx
the title "NIOSH Analytical Methods for Set V" (Order numberx
XXEXKXXXKXEX) .

D. QUALIFIED PERSONS: Since many of the duties relating to
employee protection are dependent on the results of
monitoring and measuring procedures, employers should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist or other technically qualified

person.
¥y MISCELLANEOUS PRECAUTIONS
A. Store diisobutyl Lketone in +tightly closed containers in a
cool, well ventilated area.
B. Employers should advise employees of all areas and operations

where their exposure to diisobutyl Ketone could occcurx.
vI. COMMON OPERATIONS

Common operations in which exposure to diisobutyl ketone is 1likely

to occur are: During its production and its use as a solvent and
viscosity modifier for a wide variety of resins, plastics, lacquers,
etc.; as an intermediate in ozrganic synthesis; as a solvent in

synthetic c¢coatings, in synthetic dyes, and in the textile industry;
and in the manufacture of miller crepe rubber.
HOTE: The information contained in the following appendix for diisobutyl
ketone is neither intended, by itself, to create any additional obligations
not otherwise imposed, nor detract from any existing obligations. To the
extent the information supplements this regulation for diisobutyl Kketone,
it is advisory in nature.

APPENDIX C - MEDICAL SURVEILLANCE GUIDELIKNES

E o ROUTE OF ENTRY
Inhalation.
IT: TOXICOLOGY

Diisobutyl Ketone vapor is an irritant of the eyes and mucous membranes;
at high concentrations it causes narcosis in animals. Exposure of female
rats, which are more susceptible than male rats, to 2000 ppm for 8 hours
caused narcosis and death in 7 of 12 animals. Human subjects exposed to
100 ppm for 3 hours noted slight lacrimation and throat irritation, and
slight headache and dizziness on returning to fresh air. In another
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'study, the majority of subjects experienced eye irxitation at 50 ppm and
nose and throat izrxitation between 25 and 50 ppm within 15 minutss. The
liguid 4s =a defatting agent and prolenged or repested sKin contact may
¢ause dermatitis.

ITT. SIGNS AND SYMNPTOMS

Irritation of eyes, nose, and throat; headache, dizmziness; dermatitis
f£rom prolonged or repeated skin exposure.

Iv. SPECIAL TESTS
Hone in ¢oémmon usajge.

v. TREATMENT
Remove from exposure. Flush eyes with water and wash the skin with soap
or mild detergent and water. If swallewed and the person is consciousg
inducde voémiting. Give artificial resuscitation and administer oxygen if
indicated. Recovery is usually rapid and complete.

VI SURVETLLANCE AND PREVENTIVE COMSIDERATLONS
A, GENERATL

Most =reported effects of diisobutyl Ketone are caused by its

irxritant and narcoti¢ properties. It is dimportant that the
physician begomé Ffamiliar with plant operating conditions in whigh
exposure to diisobutyl ketone cccurs. Those with skin disease may

not tolerate the wearing of protective ¢lothing and those with
shronic respiratory disease may not tolerate the wearing of negative
pressure respirators.

B. PREPLACEMENT

Routine medical histories and physical examinations ate not
required. Houwever, the employer must screen employees f£for histozy
of certain medical conditions (listed helow) which might place the
employee at increased risk from diisohutyl ketone exposurxe. Gnly
those giving a positive history of these conditions must be referred
for Furthexr medical examinations.

1. Chroniec respiratory disease -—-- In persons with impaired
pulmonary function, especially those with obstructive airway
disaases, the breathing of diisobutyl Kketone might cause

é¢xacerbation of symptoms due to its irritant properties.

1]
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2. Liver disease -- Although diisobutyl Xetone is not knoun as a
liver toxin in humans, the importance of this oxgan in the
hiotransformation and detorification of foreign substances
should he considezred before exposing persons with d1mpaired
liver function.

3. Kidney disease —- Although diisobutyl kKetone is not known as
a Kidney toxin in humans, the importance of this organ in the
elimination of toxic substances justifies specilal

consideration in those with impaired remal Function.

b, 8kin disease ~—-— Diisobutyl Keteone is a defatting agéeni and
can d¢ause dermatitis on prolonged exposure. Persons with
preexisting sSkin discorders may be more siusceptible to the
effects of this agent.

C. PERIODIC EXAMINATIONS

Routine periodic exXaminations are not requizxed. However, if the
employer becomes awaré of an employee with the above-listed
conditions., he must zrefér such employee For Furthér medical
examination.

VIT. REFERENCES

7. American Conference of Governmental Industrial Hygienisgts:
"Biisobutyl Ketone," Documentatien of +the Thresheld TLimit Values for
Substances din Workroom Air (3d ed., 24 printing), Cincinnatdi, 1974, pp.
3T3-314.

2. Hygienic Guide Series: "Diisobutyl Ketone," Rmerican Industrial
Hygiene Association Journal, 23:514-515, 1962.

3. Patty, Frank &.: Industrial Hygiene and Toxicology, Vol. II -
Toricology (2d ed. revissd), Interscience Publishing Company, HNew Yozrk,
1963, pp. 1719=-1726, V74b~-1747.

4. Carpenter, C.P., et al: "Toricity and Hazard of Diisobutyl Ketone
vapors;" A.M.A. Archives of Industrial Hygiéne and Occupational Medicine.
8:377-381, 1953.

5. Browning, Ethel: Toxicity and Metabolism of Industrial Solvents,
Elsevisx Puhlishing Company. Amsterdam, 1965, pp. #35-437,.
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REFERENCES AND SOURCES
DITSOBUTYL KETONE
1810. 1609
Compliance — Open surface tank classification based on relative
evapdération rate of YU hours (£from Doolittle)
Fire and Safety

€13 Electrical - Classification based on "Fire Hazard Classifica-
tion of Chemical Vapors Relative t¢ Explosion-proodf Electrical
Eguipment,” H. €arhart et al., Hational Academy of Sciences,

1973, report to U.S. CoastiGuaxdq report no. CG-D-92-74; p. 12.
Personal Protective Equipment, and, (h) Sanitation

Eye: Union Carbide Corp., "Toxicology Studies;” Patty, "Industrial
Hygiene and Toxicology;" Grant, "Toxicology of the Eye™
8kin: Sax, "DPangerous Properties of Industrial Materials;" Union

Carbide Corp.. "Toxicology Studies;™ Patty, "Industxial
Hygiene and Texicology"

Ingestion: Union Carbide Cozp., "Toxricology Studies;™ Spector,
"Handbook of Toxicology;"™ Patty, "Industrial Hygiene and
Toxicology™

COMMENTS

Eye — Classification: 0

output statement numbers: None
Exceptions: None

Bccox&ing to Union Carbide, "f£looding the rabbit eye with an
excess of the chemical caused a reaction no more severe than
moderate inflammation."

Fatty reports, "when in contact with the eyes; it should
¢ause nc more than mild dirritation . . . Whan the undiluted
1iguid was instilled into the dyes of rabbits, essentially
no irritatien developed.”

Grant reports that "diischutyl Retone causes no significant

injury when tested on rabbit eyes by the application of a
drep . . "

Based upon the comments of Grant and Patty, it is
concluded that mandatory eye protection te this substance
is not warranted.

8kin - Classificgation: 2
output statement numbers: 2, 7b: 16y, 16i
Exceptions: See belowu
'Sax rates this substance as bheing an acute and chrionic
loecal irritant of slight toxic hazard. Union Carbide zeports
that "the undiluted chemical caused redness of short dura-
tion on the tendexr skin of the rabbit belly.”" Patty states

that "skin contact with the ligquid way result in mild
irritation or even a dermatitis depending upon the Iype and
duration of ¢ontact. . . Becvause of its high fat solvency
it is suspected that frequently repeated skin contacts may
cause a dermatitis.”

Union Carbide gives a cutaneous LD5%0 of 20 mlskg for
the rabbit. It adds that "this.xesult_suggests that skin
absorption is minimal." Patty agrees completely with the
ahove.
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Diisobutyl Hetone has a bhoiling point of 335 degree F
and a melting point of -~-83 degrees F. It hasd a vaper pressuyre
at 20 degrees ¢ of 1.7 min Hg and a 0.05% solubility in water.
The flash point of the substance is 140 degreées F.

A classification of 2 is concluded 4o be fully adeguate
f£or this suhstance, TIndeed, the hazards of skin contact are
such that statements 16g and 161 are considered to he
acceptable in place of statements 17g and 17i, and specification
of stateiment 20a is deemed to be unnecessary.

Ingestion — Classification: 0

Qutput statement numbers: None

Excdeptions: Hone
The oral dose LD50 for rats is given as 5.75 gms/Kkg by Union
Carbide and Spector. Patty states that the substance has
a low acute oral towicity.

There are no data in the literature concerning the sffects
of repeated oral déses. By analogy with other Ketones,
it id concluded that the hazard is slight and that a classifi-
cation of zexo is meéest appropriate.

SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document include:

National Fire Protection Association, "Fire Protection Guide on Hazardous
Materials," 5th edition, 1975 (NFPA)

Union Carbide Corp., Material Safety Data Sheet (ULC) _ _

Eastman Kodak Co., Matéerial Safety Data Shest and Publication No. M-135A (EK)
Sources of data items used:

I.

IT.

k.

i
c.

:uum-aaam;:wrom-mmein;rwbaat»hie

Synonyms: NFPA-325M, UCC

Formula: NFPA-325M

Molecular wieght: UCC

Boiling point: NFPA-325M, UCC

Specific gravity: NFPA-325M, UCC
Vapor density: HFPA-325M

Melting point: UCC

Vapor pressure! Uce., ER

Solubility in water: ugcc

Evaporation rate: ucc

Appearance and odox: UCC

Flash point: NFPA~325M

Autoignition temperature: EK

Flammable 1imits: NFPA-325M, UCC, EK
Extinguishing media: UCC

Special fire fighting procedures: ADL
Unusual fire and explosion hazards: NFPA~325N
Conditions contributing to instability: ADL
Incompatibilities: ADL

Hazardous deconposition products: None
Special precautions: ADL _

Steps if released oxr spilled: UCE, EK

Waste dispoesal method: UCC, EK

.

Miscellaneous precautions: ADL
Cominon operationss ER

USE/EXPOSURE AND CONTROL DOCUMENT
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Referances used in the preparation of this document include:

Brouning, E., "Tokicity of Metabolism of Industrial Solvents," Elseviex
Publishing Company, New YorK., 1965 (Browhing)

"Piisobutyl Ketone," Hygienic¢ 6Guigde Ssries, American Industrial Hygiene
Assocciation (Hygienic Guides)

"Diisohutyl Ketone - Toxicology Studies," Union Carbide Corporation,
Industrial Medieine and Toxicolegy Dept., New York, 1975 fUnion Carbide)

Doolittle, Arthur K., "The Technoloyy of Solvents and Plastic¢izers,"

John Wiley and Sons, Ing., New York, 1954 (Doolittle)

Gleason, Marion N., Gosselin, R. E., Hodge, H. C. and Smith, R. P., "Clinical
Toxricology of Commeraial Products,™ The Williams and Wilkins Co..,
Baltimozre:; 1969 (Gleason)

International Labour Office, "Encyclopedia of Occupational Health and
Safety;" vol. 1, McGraw—-Hill Book Company, Hew York, 1972 {(ILO)

Kirk, R. and Othmer, D. F., "Encyclopedia of Chemical Technology," vol. 8,
The Interscience Publishers, Inc., New York, 1952 (K-0)

Patty, F. A., "Industrial Hygiene and Toxicology," vol. 2, second revised
edition, Interscience Publishers, New Yoxk, 1963 (Patty)

Plunkett, E. R., "Handbook of Industrial Toxiecology." Chemical Publishing
Company. In¢.. Hew York, 1966 (Plunkett)

Silverwan, L., Schulte, H. F. and First, M. W., "Furxther Studies on
Sensory Response to Ceritain Industrial Solvent Vapors,” Journal of
Industrial Hygiene and Toxicoelogy, vol. 28, no. 6, 1946 (Silverman)

Sheinbaum, M., "Some Health Hazards Associated with the Building Trades,"
Américan Industrial Hygiene aAssociation Journal, vel. 23, no. 5,
September - Qoteber, 1862 (Sheinbaum}

references for Specific UseésErposures

1. $hienbaimn, K-0, Gleason, Silverman, Union Carbide

2. Patty, K~0, Union Carbide

3. Brouning, Hygieni¢ Guides, K-0, Doolittle, Union Carbide, Plunkett,
_ Silverman, '

4, Browning, Patty, Hygienic Guides, Plunkett, Doolittle, K~0, Union

Carbide, Silverman
Brouwning, Patty
Hygienie Guides, E-0Q
K-0, Patty, Plunkett, Brouning
B=0, Gleason
References for Specific Control Methods
ILO, Sheinbaum; Hygieni¢ Guides; Plunkett and Doolitile were the references
used in all the Specific Control Methods.
RESPIRATOR TABLE DOCUMENT ATION

-l o

‘SUBSTANGE: Diisobutyl Xetone
D. 0. L. STANDARD: 50 ppm

WARNING PROPERTIES:

O0dexr Threshold: Patty reports that Silverman et al. reported "that concen-—
trations higher than 25 ppm uwere fountd to have an objecgtionahle
cdoxr . . ."

Eye Irritation ILevel: Grant notes that "the vapor at a concéntration of
25 ppm in air causes a sensation of eve irritation."™ For the purposes
of this standard, only full facepiece respirateors are pexmitied.

Other Information: Patty réports that "Carpenter, Pomzani, and Neil in
studies on 3 human volunteexrs found that, at levels of 50 and
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100 ppm, =a 3-hour erposure caused slight irritation cf the eyes, nose,
and throat.”

Evaluation of Warning Properties: Through its odor and irxitant effects.
fiisébutyl Ketone can be detected below the permissible exposure
limit. For the purposes of this standard, therefore, diisobutyl Ketone
is treated a5 a material with good warning properties. &as soxrbent
respiratery eguipment is permitted.
2000 ppm '

IDLH:

Basis foxr TDLH Value: The chosen IDLH is hased upon the Ffellowing informa-

tion given by Union Carhide Corporation in the Chemical Company Guide
for allsobutyl ketone: "Breathiny saturated vapors in air killed one
of ‘gix =mnimals in eight hours.

"Breathing 2,000 parts pexr million for eight hours killed five
of sid animals. Breathing 1,000 parts pexr million for eight hours
produced illness but ne deaths.™

This ds the only useful infoxrmation available upon which teo base
the IDLHE fox this substance.

Other Towicological Infoxmation: The Documentation of TLV's states that

"Carpenter reported results of exposures of rats at concentrations of
the vapor ranging from 125 to 1650 ppm for seven hours daily for 30
days. Egposure at 125 ppm caused no adverse rhysiologic effects in
rats oz guinea pigs., although guinea pigs exposed at 250 ppm showed

a decrease in liver weight.

"Eypeosure of human subjects at 50 and 10¢ ppm for three heurs
indicated that daily exposure at 100 ppm would be uncomfoxtadle,
whereas it was felt that exposure at 20 ppm.would.be comfortable fox
an eight-hour exposure. On the othexr hand, Silverman et al. reported
eye izrritaticen and an unpleasant odor at levels above 25 ppnm.

A TLV of 50 ppm is redommended as = concentratlon at whlch

no toxic effects will cgcur and irritation should bhe minimal,

Patty states that "McOmie and Anderson xeported that rats and
guinea pigs survived single exrposures of from 7 172 to 16 hours to
essentially saturated vapors of diisobutyl Ketone. Smyth et al.
reperted a higher degree of toxwicity to rats. They found that
an 8-hour ewposure to a concentration of 2000 ppm (essentlally

a saturated atmosphere) caused the deaths of 5 of the 6 animals

tested.®™ In addition, Patiy states +that "diisobutyl ketone
45 an irritant and causes naxcosis at High coneéntrations. The cause
of death, while not established, was prohably due to respiratory f£ailure

induced by narcotic action on the respiratory centex. Lower c¢oncenira—

tions of vapors are primarily irxitating to the eye and upper resplxntoz
passages. Repeated exposures to concentrations that may be irritating
may cause nausea and dizziness. TIn additien, such exposures may cause
liver and kKidney effscts but it does not seem 1likely that any such
effects would he seérious . . . Thexé are no records in the Iiterature
of human illnesses due to the handling of diischutyl ¥etone.”

~LFL AT 100 C: 8,000 ppm

VAPOR PRESSURE AT 20 C: 1.7 mm Hy _
SATURATED CONCENTRATION AT 20 €: Approximately 2,20 ppm

il
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Use/Exposure
Inhalation of vapor and
skin contact with liquid
during spray paint opera-
tions in construction
industry (used as thinner);
during spray lacquer
operxations (thinnerx)

Inhalation of vapor and
skin contact with liquid
during manufacture -

by hydrogenation of
phorone; as by-products
of isobutyl ketone; from
isovaleric acid or its
alkaline salts

Inhalation of vapor and
skin contact with liquid
during use as an inter-
mediate in synthesis of
inhibitors; in synthesis

of insecticides; and as
solvent for nitrocellulose;
in chemical industzry

Inhalation of vapoxr and
skin contact with liquid
during use as a solvent
(vinyl c¢hloride - acetate
copolymers); in synthetic
coatings; in synthesis of
dyes (intermediate); as
dispersant for vinyl
chloride and organosol type
resins; in the textile
industry

Inhalation of vapor and
skin contact of liquid
during use in manufactuzre
of milled c¢repe rubber;
in rubber industzry

DIISOBUTYL KETONE
Principal Route

of Entry
A,B

Currently Used

Control Methods
General dilution ventila-
tion; local exhaust venti-
lation; pexrsonal protective
equipment (protective
clothing, gloves, goggles,
respiratory protective
devices); good perxrsonal
hygiene

Process enclosure; general
dilution ventilation;
local exhaust ventilation
(protective c¢lothing,
gloves, goyggles, respira-
tory protective devices);
good personal hygiene

General dilution ventila-
tion; local exhaust venti-
lation; personal protective
equipment (protective
¢lothing, gloves, goggles,
respiratory protective
devices); good personal
hygiene

General dilution ventila-
tion; local exhaust venti-
lation; personal protective
equipment (protective
clothing, gloves, goggles,
respiratory protective
devices); good personal
hygiene

General dilution ventila-
tion; local exhaust venti-
lation; personal protective
egquipment (protective
clothing, gloves, goggles,
respiratory protective
devices); good pexsonal
hygiene
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Inhalation of vapoxr and 4,B
skin contact with liquid

during use as a couplerx

for soap solvent systems;

in the soap industzry

Inhalation of vapor and A,B
skin contact with liquid

during use as an extractant

and in synthesis; in the
rharmaceutical industry

Inhalation of vapor and A,B
skin contact with liquid

during separation of

tantalum and niobium;

as dewaxing agent for

lubricating o0ils; used in

solvent systems; for use

as an aid in controlling

evaporation rate and in

improving blush resistance

A —-— Inhalation

General dilution ventila-
tion; local exhaust venti-
lation; personal protective
equipment (protective
clothing, gloves, goggles,
respiratoxry protective
devices); good personal
hygiene

General dilution ventila-
tion; local exhaust venti-
lation; personal protective
equipment (protective
clothing, gloves, goggles,
respiratory protective
devices); good personal
hygiene

General dilution ventila-
tion; local exhaust venti-
lation; pexrsonal protective
equipment (protective
clothing, gloves, goggles.,
respiratory protective
devices); good personal
hygiene

B -- Skin and eye contact resulting
in localized irritation

C == Ingestion

Skin contact resulting in
abscrpticn and subsequent
systemic poisoning



