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The basic *ext of +this document contains the draft technical standaxd

approved by the Joint BReview <Committee of +the NIOSH/0SHA Standazds

Completion Program and the supporting documentation for the substance 2-

BUTANONE .

The SCP draft techniecal standards are recommendations to the Départment of
Labor £or its consideration in rulemaXing and have nme legal status until

f*inal rules have been promulgated by that agency. This draft standard is

provided for your information only.

The References and Sources, Respirator Table Documentatiqn]and Use/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft techaical standard and
serve as the technid¢al Eoundation for the standard. The ¢lassification fox
each substance and the zedgulatory statements were derived following a
decision logic established for the various sections of the standard.
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1910.93 2~BUTANONE
(a) DEFINITIONS ~ For the purpose of this section,
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(2)
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£33
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(5)

"Permissilble Exposure" MEaAns inhdalatien of 2-butanecne in
concentrations not in excess of 200 parts per million (ppm) (590
milligrams per cubic meter, mgseu.m.) averaged over an 8-hour work
shift.
"Aetion Level"” means a level of exposure to aixborne concentrations
of 2-butanone in excess oFf 100 ppm (295 mgseuw.m.) averaged over an
8-hour work shift. (3) MONITORING
DETERMINATION OF REQUIREMENT FOR MOMITORING. Each employer who has
a place of employment in which 2-butanone is réleéased into +he
workplace air shall determine if any employee may be exposed to 2-
butanone in excess of the action level. This determination shall bhe
made within sis months &and again whenever thexre has bheen a
production, process or control change zesulting in ressible increase
in the guantity of 2-butanone zeleased or when the employer has any
reason to suspect that an employee may be exposefl in excess of the
agtion level. 1An employee will be presumed to be exposed in exrcess
of action level if: ¢i) Observations and calculations made by the
employex
reveal that a potential exposure exists. ({(Example: if 2~
butanone vapor is released into a workplace with a volume of
10,000 cu.ft. {285 cu.m.) at a rate in excess of 1.8 pints
{0.9 liters) pexr 8-~hour woxrk shift); as if _
(ii) Any information, such as measurements of air concentrations
or c¢linical signs and symptoms commoenly associated with the
tonic effects of 2-bhutanone (See Appendix A)Y zéveal that an
_ enployée may be exposed in exndess of the action level; or if
(iii) The employer has been advised in writing by OSHA ox NIOSH
that an employée may be exposed in exdess of the action
laevel,
INITIAL MEASUREMENT. I£, as =a result of the determination under
(B)(1), any employee is preseumed to be exposed in excess of the
action level +the exposure of +the employee likely +to have the
greatest exposure shall be measured during a maximum eXposure Work
shift.

EMPLOYEE HMONITORING PROGRANM - TIf, is - a zresult of the initial
meéasurement, or based on any octherx information, the employer lhas
reason te hElieve that an enployee 1is exposed to Z=butanone in
excess of the agtion level, the emplover shall design and dimplement
a monitoring program which shall identify and measure thée exposure
of all employees exposed te 2-~bhutanone in exncess of +the action
level. (See Apperidix B)

TERMINATION OF MOHNITORING. If an employee monitoring program
measurement xeveals that an employee is not exposed in excess of the
action level, and 1if <the next consecutive employee monitoring
program measurement, made not less than five working days later,
also reveals ‘that +the employee 1is not exposed in excess of the
action level, the employee monitoring program may be termihnated for
that emploves.

HORMAL MONITORIHG. If¥ an employes monitoring program measurement
reveals that an employee is éxposed in excess of the action level
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but not in excess of the permissible exposure, the exposure of that
employee shall be measured not less frequently than onve every *tuweo

~months,

NORMAL MONITORING. If an employee monitering program measurement
reveals that zn employee is exnposed in excess of +the permissible
exposure, the exposuxée of that employee shall be measursd not less
Eraquently than once evéry menth, ¢ontrol measures reguired by
paragraph (ec¢) shall be initiated and the employee shall he notified
as required by paragraph (h). '

EXPOSURE HMEASUREMENT. An employee’s exposure will be ohtained from
the results of a single long-pericdsample or some series ofFf short-
period samples whi¢h represent the average exposure ovér an eight-
hour werk shift. The method of measurément shall have an aceurasy
of not less than plus or minus 50% from 50 té6 100 ppm; plus or minus
354 from over 100 through 200 ppm and plus or minus 25% over 200
pepm. Reeurady must be deterimined in a manner consistant with the
requirements of 42 CFR 84 ox as defined in +the "NIOSH Monitoring
Manual™.

Methods of Compliance

Controls. Expesure to 2-Butanone hy inhalation in excess of the
permissible exposure shall be ¢ontrolled +t6 no greater +than the
permissible exposure by methods under 29 CFR 1910.94%4, other
mechani¢al ventilation, isolation or modification of the process, or
discontinuance of the use of 2-Butanone.

Mechanical Ventilation Measurements. When any mechanical
ventilation system is used to contreol exposure to no greater than
the pezmissible exposure, measurements such as heood velocity, statie
preéessure oy #air volume, whic¢h dJdemonstrate that +the system is
operating effec¢tively shall be made by (dated, at least every three
months thereafter, and whenever any change in process or contzol may
result in a reduction in the control of the contaminant.

Special and Emexgency Procedures.

(i) A1l electrical installations and utilizaiion equipment in
atmospheres _containing Z-Butanone shall be dinstalled in
accordance with the régquirements of 29 CFR 1910,309. For the

purpeses of complying Wwith 29 CFR 1910.309, the
classification of hazardous locations as described in Article
500 of the NHational Electrical Code shall be Class T Groub I,

ii) The selection of portable fire extinguishing units for the
protection against liquid 2-Butanone fire hamards shall he in
accordance with 29 CFR 1910.157. For +the ©purposes of
complying with the requirements of 29 CFR 1910.157, 2Butanone
liguid shall be classified as a Class B fire hazard.

(iii) The selection and use of power operated industrial trucks in
atmospheres containing 2-Butanone and classified as hazardous
locations in adcordance with Article 500 of the National
Electrical Code shall be in accordance with the zrequirements
of 29 CFR 1910.178. Only txucks approved for use in €lass I
Group D hazardous locations shall he permitted to operate in
those areas where 2-Butanone may be present.

(iwv)d The handling, storage, aiid use of 2-Butanone shall be dohe in

: actcordande with thé réguirements of 29 CRF 1910. 106, 29 CFR
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1910.107 and 29 CRF 1970.108 as appropriate. For purposes of
complying with the reguirements of 29 CFR 1910.106, 2-
Butanene shall be c¢lassified as a Class T B flammable liquid.
Sourc¢es of ignition such as smoking, ocpen flames, sparlking
tools, and hot surfaces shall be prohibited in areas whexe 2-
Rutanone may be present in the atmosphere in c¢oncentraticons
greater than 25% of Lowér Explosive Limit,

(v} In the design of ventilation systems as required in 29 CFR
1¥10.944d), = ‘2-Butanone open surface tank operation at
ambient temperature shall be classified as B~1. Where a Fan

is located in any duct work where 2-Butanone may be bpresent
in <¢oncentrations greater than 25% of the Lower Explesive
Limit, the fan xotating element shall be nonsparking or the

casing shall consist of or be 1lined with nonsparking
matéerial. There shall he sufficient clearance between the
fan rotating element and the fan casing so as to prevent
contact.

Respiratory Protection
Complian¢e with the permissible exposure limit may not be achieved
by the use of vrespirators except: (i) During the time period
necessary to install the controls

required by paragraph (¢) of this section.

(ii) For mon-routine operations such as a brief exposure to
concentrations 1in excess of the permissible expbsure
concentration as a result ¢f maintenance oXx repair

activities: or

(iii) In ewmergencies where air concentrations of 2-Butanone may
exceed the permissible exposure limit.

Where a respiratoer is permitted by subparagraph (1) of this

paragraph, it shall be selected from among those jointly aprroved by

the Bureau of HMines, Depaximent of the Interior, and the Hatipnal
Institute for Cccupational Safety and Health, Department of Health,
Education, and Welfare, under the ©provisions of 30 CFR 11. The
employer shall provida the respirator selected and shall ensure that
the emplovee uses the respixator provided. A xespitratoery preoteetion
program meeting +the regquirements of 29 CFR 1910.13%4 shall bhe

established and enforced by the employer. Only appropfiate

respirators as described in Table 1 shall be used. _ _
Where an emergency may develop which could result in employee injury

from over erposure to ZwEutanone, the employer shall provide an
escape device as listed in Table 1.

TRBLE 9. RESPTIRATORY PROTECTION FOR 2-BUTANONE

Condition Permissible Respiratory Protection

Vapor Concentration

Egual to or Less Any chemical cartridge respirator
than 1000 ppm with an organic vapor cartridge
(30 CFR 11.150).

Egqual to oxr Less Any supylied-air respirator
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than 2000 ppm (30 CFR 11. 110(a)(1}(3) & (5))
Equal to oY Less Gas mask, chin style organig¢ vapor
than 5000 ppin canister (30 CFR 11. 90(a)(3))
Equal %6 or Less Gas mask, front oxr back counted
than 20,000 ppm organic vapor canistex (30 CFR

11.90(a)C1)}.

Any supplisd-air réspiratoxr with
a full facepiece or hood (30 CFR
TH.110Cax(13(3) & (5)).

Any self-contsined breathing
apparatus with a £full facepiece
{30 CFR 11.70}.

Greatex than 20,000 ppm or, Any self-contained bkreathing
Entry and Escaps f;om apparatus with a £ull Facepiece
Unknowun Cfoncentrations operated in the pressure-demand

{(positive pressure) mode (30 CFR
11.70Ca)(2)0iid)).

A combinatien respirator which
includes a self-contained hreathing
apparxatus and a Type C respirator
cperated in theé pressure-demand
{positive pressure) mode (30 CFR
1170(b)).

Escape Any gas mask prov1d1ng protectlon
against organic vapors
(3¢ CFR 11.90)., _
Any escape self-contained breathing
apparatus (30 CFR 11.70).

(el Personal Protection

(1) The employer shall ensure that splash-proof safety goggles be worn
by enployees whenever there is a likelihood of llquld 2-Butanone
coming in contact with the eyes. Eye protection equipment shall be
in acgordance with 2% CFR 1910. 733,

(2) Where repeated splashes or skin contact to ligquid 2-Butanone oceur.,
employers shall require that employees iear impexvious clothing,
gloves, Fface shields (£full length, eight inch minimum) oxr other
coverings to protect the area of the body 1likely to come in contact
with 2-Butanone. Clothing contaminated with 2- Butanone shall be
removed promptly and laundered, or rinsed, and dried before re-use.

(£) HouseKeeping _

(1) Spills of 2-Butanone shall be cleaned up immediately aftex
eliminating potential sources of ignition and providing available
ventilation.

2y 2~ Butanone shall not bhe allowed to énter a confined spacé; such as a
sewer, hecause of the 90551b111ty of an explosion.

(g) Sanitatioen
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Where the eyes of any person may be exposed to liquid 2-Butanone,
suitable facilities for Fflushing the eyes shall bhe provided within
the work area for immediate emergency use.

Informing the emplovee )

An employer shall not stoxe, distribute, make available, fuzrnish, ox
supply 2-butanone ox products containing 2-butanone, for use by his
employees, or malke available, oxr allow to be made availablé, a work
area ¢ontaining 2-butanone, unless a ¢opy of this Regulation is kept.
in such a locatién that it will be readily availahle Ffor examiration
by employees. Employees shall be instructed as to the location of
such information.

If an employvee is exposed to 2-butanone above the action level, orx
if an employee is at risk of injuxy Ffrom a 2-butanone fire or
explosion, ~the enployer must annually review and sadvise those
employees of the information contained on the Substance Safety Data
Sheet f£or 2-butanons (Appendix A), and must Ffurtlher provide training
necessary to insure that those employees understand +the hazard,
emergency progedures, correct use of protective equipment and
medical and envizonmental monitoring reguirements for 2Z-hutanone.
Such review, advice, and training must be provided at the expense of
the employer during the employee's normal work hours,

In oxder to inform the emplovee of the hazards, safe usge, handling
and storage of 2-butanohe, the employerxr shall maintain for technical
reference, information centained onh. the Substanée Tedé¢hnical
guidelines (Appendin BJ}.

Medigal Surveillance

(1) Genexral. The employer shall within 6 months of the publication of

€2)

3)

this section implement a progzam to provide or make available, at no

zost to the employee, medical procedures as reguited by this

paragraph.

Pre-placement procedures:?

¢i) The employexr shall regquire from each employee who is
to be euposed to 2-butanone above the action level a
statement for the medical record as to whether or not not he
has a history of the.fqllowing= (a) renal disease (b)Y liver
disease (¢) chronic zxespiratery disease {d) chronic skin
disease

(ii) If the ewmployee provides a history of any of the conditions
named in (i3(2)(i), the employer shall obtain a physician's
uritten opinion based on a medical examination (see Section
(6)) statinyg whether or not the employee has any detected
medical c¢onditiens which would place him at incdreased risk

~ frzom ewpesure teo 2-butancne.

(1ii)} No employee shall be exposed to 2-butanone if such exposure
could place the employée at increased risk Dbecause of pre-
ewisting medical conditions. '

Periodic¢ Examinations:

(1) Routine périodic¢ medical examinations are not reguired.

However, the ewmployer shall periodically (but not less than
annually) inform all employees exposed to 2-butanone in
excess of the action level that should any employeée develod
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any sign orxr symptom commonly associated with such exposurea or

bagome aware of medical condiftions listed in Sedtion
(1)(22¢i? above, the employee should notify the émployex.
(ii) Upon such notification, the embloyer shall obtain a

physician's written opinion based upon =a me61¢al examination
stating whether or not the employee- has any detected medical
conditions wuhich mould place him at increased rlsk to furthex
enrposure to 2-butanone.
(iii) No employee shall continue +to be exposed to 2-butanone if
: such exposure could directly ox indiréetly aggravate any
detected medical condition ox otherwise place the employee at
increased risk. : _
Intexrim Examinations TI£ +the employee is accidently oxr otherwise
exposed by ingestion, inhalation ox by skin or eye contact under
conditions Known oxr suspecited +to be hazardous oxr For any reason
develops signs and symptoms commonly associated with towic exposure
to 2-hutanone, the employer shall provide appropriate emargency and
follow up medical treatment and obtain a physician's recomméndation
regarding medical examninations which may be indicated to monitor for

the acute and long-range effects of -such exposure. The employer
shall inform the employee in writing of the physician's
recommendation and shall make available to the employee the nedical

examinations recommended, _

Information Preovided to the Physician_The employer shall provide to

the examining physician the following information: (i) a copy of

the medical surveillange régquirements set
forth herein

(ii) a brief description of the routes of absorption and toxic
effects of ovVerexposure to 2-hutanone

£iii) if the physicidn so reguests, available information
from previous medical examinations on tha employee being
eramined _ _

(iv) such other information regarding the nature of the employee's
work enposure, including the need to wear special protedtive
equipment, particularly xéspirators which +the physician
sliould know in oxder to render his opinion

Physician's Written Opinion

ti) The physician's written opinion shall be a signed _
s‘tatement by the examining physician specifically stating
whether or not the ewployee has any detected medical
condition +that could be dirxectly or indirectly aggravated by
exposure to 2-butanone or that could significantly interfere
with the ability of +the eémplovee to follow recommended or
required procedures, including the use of personal protective

cloﬁhing and respiratoers, for protectlng himgelf ox othexs
from unusual or energency exposuxe, The written . opinien,
shall net reveal spegifie medical ilndlngs oxr diagnoses
unrxelated to exposures to 2-hutanone. However, the eéwployer

shall advise the physiéian +that any medical conditions
detected duxing the examination of the emplovee requiring
further medical evaluation 6r treaiment are to be explained
t¢o the einployee at the time of the examination.
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Cid) The employexr shall inform the physician that #4f any special
precautions or Jlimitations are dindicated to protect the
enployee f£rom exposure to 2- butanone, the physician shall
include such recommendations as part of his written opinion.

(iii) The empleyer shall prov1de the employee a copy of the
physician's wxitten opinion.

Refusal of +the Employes to be Medically Examined If the employee

refuses any required medical examination because of religicus or

other reasons, except whére such is netessary for the protection of

the health or safety of others, +the employer shall inferm the

employee of possible health consequences of his refusal and obtain =

witnessed, signed statement f£rom the employee indicating +that he

understands the =risks involved bHut refuses to he examined. This

signed statement shall he kept as paxt of the employee's recorxd. I

the employee’™s Job is such that the state of the employee's health

¢ould endanger the health and safety of othex emplovees, and he
refuses to be medically eramined, the employer shall not permit the
employvee to be exposed to 2-butanone.

Recoxrdkeeping

Records Requized. Every employer shall maintain the following

records and shall make these records available upon reguest fo the

Assistant Secretary of Labor for Occupatienal Safety and Health,

the Director of the Hatlonal Institute for Occupatioenal Safety and

Health, or teo authorlzed representatives of either.

(i) A record of the determination of +the regquirement for
monitoring as reguiregd by (b)(1) which shall include the date
such deterxmination took place, the work site, operations that
odcur at that work site, and the method used in determining
if ah exposuxe above the action level exristed. These records
shall be malntalned for a period of at least one vear.

{ii) A regord of the initial measurement and any measurements made
in a monitoring program as tegquired by (bICE) or (8). This
rzecord shall include the subparagraph which requ1xed this
measureément, the substance measured, date of the measurement,
aoperation, lécation within work site, sampling and analytical
method, duration of sample, concentration neasured, name and
social security number of emplovee whose exposure was
weasured and the exposure of that employee.

These records shall be maintained for the last five pears of
the employee's enployment and Ffor at least “one year
thereafter. ' _

(iii) A récord of the effectivéeness of mechanical ventilation as
reguired by {g)(2),. These records shall be maintained for a
period of at least one year.

tiv) A record indicating that emplovees have received the annual
review. adviece and training ss required by (h)(2). Theése
reécoxds shall be maintained #£or a period of at least two
vears.

(¥ A record of any statement, opinions or medical examination
required by (i). These records shall be .zrxetained foxr the
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last 5-yeaxr period of the employee's employment and for at
least ohe year thereafter. _
Employee HRcocess. Except <foxr medical records, every enployee ot

former employee or his designated <zepresentative shall. have

reasonabhle access to any record =rzequired +to be waintained by
subparagraph (1)(i) o#f +this paragzraph, which indicates the
emplovee’s own exposure. Upon the reguest of any employves or former
employee or any representative specifidally degignated for this
purpese by ‘the employee or Former employee, tha c¢ontents of the
recotrds of any medical examination requirxed by Medical Surveillance
raragraph (i) shall he furnished to any physician deslgnated by the
employee ox his representative.

Employee HNotification. Any employee found to have lheen exposed at
any time in excess of +the permissilble exposure shall he notified in
writing of the euposure as soon as rracticable, but not later than

five days after the Finding. The employee shall alse be timely

notified in writing of the action being taken to reduce the exposure
to not in excess of the permissible exposure. _
Employese Obsexvation. Each employee or hisg representative shall be
permitted To obServe any monitoring or measurinhg of the exRposure of
that employee
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APPENDIX &

SUBSTANCE SAFETY DATA SHEET

2-BUTANONE

T. SUBSTANCE IDENTIFICATION

Substance: 2-BUTANONE (Methyl Ethyl Ketone - MEK)

Permissible exposure: 200 parts of vapor per million parts of air {ppm)
L0.02%y .

Appearance and odor: You can generally smell 2-BUTANONE (MEE) at levels
lower than the standard. 2-BUTANONE (MEK) is = colorless liguid
with a fragrant, mintlike, moderately sharp odor.

IT. HEALTH HEZARD DATHA

COMMENTS: The health hazmard of 2-BUTANONE (MEE) is low,

WAYS TN WHICH THE CHEMICAL AFFECTS YOUR BODY: 2-RUTANOHE (MEK) can
affect your body if you inhale it oxr if it comes in contact with the
skin.  2-~BUTANONE (MEK) may also affect your body if you happen to
suallow it.

Effects of Ovexexposure:

. Shert-term (acute) overaHdposure: The vapors of Z-RBUTANOME (MEK) may
irritate your eyes, nose and ‘threat, and may cause headache,
dizziness, upset stomach and vomiting. At very high air levels this
chemieal vapor may c¢alse uncoensdisusness in a short time.

B. Long—-texm (chronig) overexposure: Prolonged or zepaated skin
contact may cause dryness and irritation of your skin.

C. Reporting symptoms: 7You should inform your employer if you develop
any of the symptoms assoczated with Z-BUTANOME (MEK).

ITT. EMERGENCY FIRET AID PROCEDURES

EYE AND FACE EXPOSURE: Tf you get 2-BUTANONE (MERK) liquid ox vapor in
your eves wash it out immediataly with large amounts of watex.
Remove contact lenses, if woxn. ©Call a doctor as soon as possible.

SKIN EXPOSURE* TIf 2-BUTANONE (MEK) is spilled on vour clothing or skin,
remove the contaminated clothihg at once and wash skin with lardge
amounts of water immediately. Wash contaminated clothing befofe you
weaxr it again.

BREATHING=: If you or any other person breathes in large amounts of 2—
BUTANONE (MER), get the exposed psrson to fresh air at once. Call a
docter as seon as possible.

SHALLOWING: If the person is not unconscious, and 2-BUTANGHE (MEK) has

been swallowed, you should try to make the person vomit immediately
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by giving him 1argﬁ amounts (one pint or more) of warm salt solution
(2 tablespoons o¢f salt per pint of water) or if nedeéssary, have +the

vietim stick his finger down his throat. Call a doctor as soon as
rossible.
IV. PROTECTIVE CLOTHING AND EQUIPMENT _
RESPIRATORS: Respirators ¢an only be required for routine use if yourxr
employexr 1s in the process of installing controls. Yeu must wesr

respirators for non-routine activities or in emergencies if you are
likely to be ‘exposed to levels of 2-BUTANOHE (MEE) above the
rermissible exposure, I+ respirators 4@dre wWorn, they must have a
U.S. Bureau of Mines (BM) or National Institute for Occupational
safaty and Health (NIOSH) approval label,. If you ¢an smell 2-
BUTANONE (MEK) while wearing a respiratox, the zespirator is not
working correctly. If you experience difficulty breathing while
wearing a respirator, tell your emplover.

PROTECTIVE CLOTHING: You must wear impervious protective clothing (such
as boots, gloves, sleeves, aprons, etc.)} over any part of your hody
that is enposed to Z-BUTAKONE. (MEK).

EYE AND FACE PROTECTION: You must wear splash proof safety goggles if it
is possible that 2-BUTANONE (MEK) way get into your eves. In
addition, you should uear a face shield if your face gets splashed
often with 2-BUTANONE (MEK) liguid.

V. PRECAUTIONS FOR SAFE USE, HANDLING, AND STORAGE
2-~BUTANONE (MEK) is flammable. It should be stored in tightly closed
gontaine¥s in 4 cool, well-veantilated area. 2-BUTANOKE (MEEK) vapors may
form explosive mixture din air. Al sources of iIgnition must bhe
controlled. Fire exutinguishers, where provided, must be readily
available and you should know where they are located and how to operate
them: You should use non-sparking tools uwhen opening or closing 2-

BUTANONE (MEK) containers. You must ground or bond metal 2-BUTANONE
(MEK) containexs. Smokinyg is prohibited in areas whére 2 BUTANONE (MER)
is wused or stored. Ask your supervisor where this chemical is used in
your work area and fox any ‘additional plant safety rules.

I have read the above, and it has
heen explained to me.

Ewployvee's Sidnature . Date

The above has heen zread and
explained to the enmployee.

Supervisor's Signature . Date
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SUBSTANCE TECHNICAL GUIDELINES

2-BUTANONE (MEK)

PHYSICAE AND CHEMICAL DATA

Substance Identification

T.

Synonyms: Methyl Ethyl Ketone (MEK}, Ethyl HMethyl Katana A
Formula:

CH3COCHZCH3I

Physical Data

1. Beiling Point (760 mm hg): 79.6 C (175 ¥F)

2. Specific Gravity (H20 = 1¥: 0.806

3. Vapor Density (aix = 1): 2.5

k. Melting Point: =-86.3 ¢ (~122.8 F)

5. Vapor Pressure & 20 C (68 F): 70 mm hg _

6. Solubility in Watexr, % by weight @ 20 € (68 F): 27.1 (moderate)

7. Evapordtion Rate (Butyl Acetate = 1): 5.7

8. RAppearance and Odor: clear and colorless liguid with
fragrant; mintlike, moderately sharp odor '

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire-

7. Flash Point: =-6.1 € (21 F) (closed cup!}

2. Rutoignition Temperature: 515.5 ¢ (959 F)

3. Flammable Limits in Aix, % by volume: TLower 2% upper: 10%

4., Extinguishing media: carbon dioxide or dry chemical for
small fires; alcohol foam Ffor large fires. '

5. Special Fire-fighting Procedures: Do mot use solid stream of
water; stream will scatter and spread fire.

6. Unusual Fire and Explosion Hazards: 2-BUTANONE is a
flammable ligquid. Tts vapors c¢an form explosive mixtures
ever a fairly wide range of concentrations. It alse is guite
volatile and the vapox, which is heavier than air, may
aceumulate in low spots oxr travel along the ground and he
ignited by open flames or sparks at locations remote from the
handllng site,.

7. MER is classified as a I-R flammable ILigquid. Fox the purpose
of conferming fto the requirements of 29 ¢FR 1910. 106 . A
¢oncentration exceeding 5,000 ppm is censidered a potential
fire or explosion'haZard Locations wlere 2-BUTANONE may bé
rrxesent are Class T Group D for the purposes of confoxrming to
the requlrement of 29 CFR 19190,309,

Reactivity

1. Coriditions contributing to instability: Heat

2. Incompatibility: very strong oxldlzlng agents,

3. Hazaxdous decomposition products: toxi¢ ygases and vapors

(such as carbon monoxide and formaldehyde)

SPILL OR LEEKK PROCEDURES
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Steps +to be talen iFf the material is relsased or spilled: Large
amounts of water spray should be used to flush the spills. De neot
flush 2-BUTANONE into a confined space, sucth as a sewer, bacvause of
the ewplosion danger. Remove &11 iLignition sources. Yentilate

enclosed spaces.

Persons not wearing protective equipment should be restricted fxom
areas of spills until c¢leanup has beeén completed.

Waste Dispesal HMethod: Disposal methods must conform to other
jurisdictional regulations. If allowed, 2-BUTANONE may be disposed
of: ta) by ‘absorbing it in dxy sand or earth and dispesing in a

_sanltary land flll, (b) i# small quantltles, by zremoving it te =&

safe locatlon away from buildings or other combustibles, potiring it

on dry sand ox earth and cautiously igniting it; (e) 1if large

guantities, by atomizing inte a suitable combustion chamber.

MONITORING AND MEASUREMENT PROCEDURES

Mormal Monitoring Program: Measurements taken for the purpose of
determining employee exposure under this section are best taken in =a
fashion such that the average 8-hour exposure may be determined from
a single sample or two (2) H#-hour samples. Short +time interval
samples (up fo 20 minutes) may also bé used to determine average
exposure level if a minimum of five (5) measurements are taken in =a

random manne¥ over +the 8-hour work shift. FEandom sampling means

that any portion 0£_thé work shiit-haé the same change of Dbeing
sampled as any othex,. The arithmetic¢ average of all such randon
samples taken on one (1) work shift is an estimate of an eiployee's

average level of exposure Ffor that work shift. Air samples should

be taken in the employee's Dbresdthing =one (air that would wmost
nearly represent that inhaled by the employeal. Sampling and
analyses may be performed by deteéctor tubes certified by NIOSH undex
"2 CFR 84, portable direct~reading instruments, gas and VAapoEr
adsorption tubes with suhsequent chemical analyses, dosimeters ox
with cdontinuous monltorlng systeins that can sample and analyze those
areas most likely to xepresent the highest airherne <concentrations
of 2-BUTANONE uwhere employvees are exposed. The analytical method
must determine the concentration of 2-BUTANONE to plus or minus 35%.

Increased Monitoring Program: The monitoring under this section
should be assentially the same as described above, except that
portahle direct-zeadihg instruments should be NIOSH-certified and
should réceive regular maintenance and c¢alibration, Laboratories
performing chemical analyses should bhe accredited in Industzial
Hygiehe Chemlstry by the American Industrial Hygiene Assésciation
{RAIHAY, The analytical method must determine the concentration of
2- BUTAHONB to plus o0or minus 25 Methods meeting these acouracy
requirements are available in'the "NIOSH Monitoxring Methods Manual”.

MISCELLANEOUS PRECAUTIOMS

High @exposures to Z- BUTANOHE can occur when transfexring the liguig
from one container to another Such operations should hée well
ventilated and good work practices should be established to avoid
spills.
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Hen—-spaxRking +tools should he used to open containers which should
then effectively be grounded and bonded prior to pouring.

Employer should advise emplovees of all plant areas and operations
in which high ezposures to 2-BUTANONE could occcur. A feu of the
moxre Common uses a¥e as a solvent for plastid¢s, gums, resins,

lacquers, varnishes, and waxes. Tt is also used in the manufacture

of pharmaceuticals, cosmetics, angd synthetic¢ zubher.
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REFERENCES AND SOURCES
2-BUTANONE
1810.83

Personal Protective Eguipment, and (h) Sanitation

Grant, "Toricology of the Eye;” Patty, "Industrial
Hygiene and Toxricology;"™ Carpenter and Smyth, "Chemical
Burns of the Rabbit Coxrnea,"™ Am. J. Ophth., 29,

1363-72 (1946 _

Fairhall, "Industrial Toxicology;" Deichmann and Gerarde,
"Toxicology of Drugs and Chemicals;" Patiy, "Industrial
Hygiene and Toxicology;"™ "2-Butanone™ Shell Chemical
Corporation

Ingestion: Deichmann and Gerarde, "foxicology of Drugs and

Chemicals;"™ Patty, "Industrial Hygiene and Toxicology;"
Henson, Edward, "Toxicology of Some Aliphatic Ketones,®
d. of Oce. Med. wvol. 1, pg.607 (Nov. i1959)

COMMENTS

Eye -

Skin

Classification: 2

Output statement number: 70
Exceptions: None
Grant states that "testing of liquid butanone on rabbit eyas
indicated moderate reversible injuxiousness graded 5 on a scale
of 10 after 2% hours." BRecording to Carpenter and Smyth, drade
indicates that 0.005 ml undiluted causes less than severe injury
while 0.02 ml causes -gevera injury after 24 Hours. Grant contim
"the effect_oﬁ a splash in the eyes should bhe similar to that of
In a previous article, Grant notes "a splash of ligquid acetone 11
the human eye commonly causes an immediate stinging sensation
and injury to the epithelium, chﬁxacterlzed by the pzesence of
micorscopic gray doits of foreign body sensation." He adds, "sewe
drops (O£ acetone) squirted in the eyes of anesthetized rabbits ;
washad out two minutes later with water caused temporary edema
and irregularities of the ¢corneal epithelium and grayness of the
Patty reports, "hutanone has a greater capacity to cause edema o:
the cornea than acetone.”
Since any injury <¢aused, as concluded by Grant, is xeversib!
and moderate in nature, the substance is assigned a classlflcat1<
of 2.

" Classification: 2 N
Output statement numbers: 2,21,7h,161
Exceptions: None

Fairhall reports that "disabling skin derwatoses may develo)
in sensitive individuals exposed to this material . " Deichmann =
Gerarde state "prolonged ox repeated contact of hutanone with the
skin will c¢ause defatting, dehydration and dermatosis, This _
leaves the skin dry and c¢happed and renders it more 5Uscept1ble 1
infection. Patty notes, "moderate skin irritation has baen ob~
served as the xesult.pi a 24% hour exposure of rabbits in whic¢h
butanone was confined to the skin." He continues, "minor
skin contacts in humans have been shown té& c¢ause no evidence of
irritation.” The Shell Chemical Corp. reports Yalthough
absorption of butanons through the skin may occux, it has been
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shoun that it is low in toxicity by this route, the LD50 being
greater than & ml/kg for rabbits."™ Deichmann and Gerarde
list a rabhit skin penetration LDH0 of greater than 10 wnlrskg. T
substance has a vapor pressure of 70 mm Hg at 20 degrees C. It
is 27.1% soluble in water and has a flash point of 21 degrees F.
Since "minor skin contacts in humans have been shown to cal
evidence of irritation," a classification of 2 is appropriate to
prevent repeated or prolonged contact whieh may result in dermat
oxr The possibility of excessive gkin absorption. Statement 20a
not felt necessary, given the minor effects of contact and the ¢
derable wapor pressittxe of the substance,

Ingestion - Classification: 0

Sutput statéement numbexrs: None

Exceptions: Hone

Henson gdives an oral rat LDbLY of 3.98 g/Kg. Deichmann
and Gerarde state, "pharmacologically hutahnone is a central
nervous system depressant and large doses may cause transient
liver and Kidney injuzy. They list an orxal rat LD50 of 6.86
g/Ryg. Patty gives a rat single oral dose toxicity of 3.3
g/Ry.

The information given above ¢learly indicates that 2-
butanone is at most moderately towie by ingestion. Since it
also has a considerable vapor pressure, it is <¢oncluded that
unintentional ingestion in the context of this standard would
not be a problem in the industrial environment.

RESPIRATOR TARBRLE DOCUMENTATION

SUBSTANCE: 2~Butanone

D. 0.

L.

STANDARD: 200 ppmnm

WARNING PROPERTIES:

‘IDLH:

5

Odor Threshold: Summer and Staub report odor thresholds for 2~butanone
of 25 ppm and 4.8 respectively. Patty reports an odor threshold
less than 25 ppm. '

Ivrritation Levels: The Docuitentation of TLV's states that "Nelson et a!
repoxrted slight nose and throat 1xx1tat10n at 100 ppm, and mild
ixritation in some subjects at 200 ‘ppm.

Evaluation of Warning Properties: Through its odor and irritant effect:
Z-butanone ¢dn be detected at the permissible exposure limit.

For the puUrposes of this standaxd, therefore, 2-butancne is treaf

as a material with adeguate warning properties. Gas sorbent
respiratory eguipment is peérmitted.

3000 ppm

Basis for IDLH Value: Patty states that "Smyth has reported that a
2-hour exposure of rats to 2000 ppm caused no déafhs Four of

6 rats exposed to 4000 ppm for a 2-hour period died.

Othexr Toxicological Information: Patty reports that "the.toxicity of
methyl ethyl ketone (2-butanone) when inhaled has been detezrminet
on both rats and guinea pigs. Patty and co-worXers have reportes
that a 10 per dent concentration (100,000 Prm) in air caused no
deaths of guinea pigs exposed Ffor a few minutes. An exposure of
1 hour to a 1 per cent concentration (10,000 ppm) was without
serious disturbhance. A%t this level, lrrltatlon of the eyes and
nose oc¢eurxred soen after the staxt of the exposure and narcosis
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was obgerved in ¥ to 5 hours. ‘Smyth has repoxrted that a 2-hour
exposure of rats to 2000 ppm caused no deaths. Four of 6 rats
enposed to H000 ppm for a 2-hour period died."
Deichmann and Gerarde repotrt that an 8-hour exposure to
8000 ppm 2-butanone killed 3 out of 6 rats within 14 days.
LFL: 18,000 ppnm

YAPOR PRESSURE AT 20 €: 70 mm Hg

SATURATED CONCENTRATION AT 20 C: 92,110 ppnm
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USE/EXPOSURE AND CONTROL DOCUMENT

Uses/Exposure

Release of vapor during

spray application of vinyl

and acdrylic coatings on
cr inside tanks, ate.

Release of vapox during

Z-BUTAHOHNE
Prinecipal Route
of Entry

A

surfade spreading of nitro-

teliulose and vinvl resins

on ceated fabric process

Release of vapor during
surface c¢oating opexations

in dip tanks

Releéase of vapor and skin
contact during application

of adhesives for artificial

leather, etc.

Release of vapor during
mixing, bhatching, and

pacHaging of surface ¢ozting

preparations

Ralease of vapor duzring force A
drying of thezmosetting furni-

ture and other finighes

Release of vapor during

preparatory formulations of

Xacquerxs

Skin contact during sponge

or hrush applications of

solvent for c¢leaning opera-

tions

Release of vapor dukring

vetroleum dewaxing operations

Release of vapor and skin

gontact during mixing of dye

solutions

Skin centact with solvent
during mixing preparation
watex-proofing compounds

of

Currently Used
Control Methods

Local exhaust ventilatio:

respiratory protective

equipment

Local exhaust ventilatiol

Local exhaust ventilatios

Pilution gentilation and
of gloves or barrier cre:

Local exhaust ventilatio:

Local exhaust ventilatio:

Local exhaust ventilatio:

Personal protective equij

Local exhaust ventilatior

Local exhausf ventilatior
rersonal protective equitp

Personal protective equiy
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Release of wvapor during

dewaxing of textile uoo

Release of vapor during
application as a chenic
intermediate

‘Release of vapor and sk

cgontact during laborato
work

i
lens

b
al

ry

Inhalation

Skin contacgt resulting in
loecalizged irzritation
Ingestion

Bkin ¢ontact resulting in

absorption and subsequent

systemic poisoning

Loc¢al erhaust ventilatio:

Local exhaust ventilatio:

Logal exhaust ventilatio:
and personal protective
equipment
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