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- HIOSH/OSHA Draft Technical Standaxd
and Supporting Documentation for 2-PENTAMGNE

The basic tent of +this  document contains the draft technical standard
approved by the Jeéeint Review Committee of +the NIOSH/0OSHA Standards
Completion Program and +the supporting documentation for the substance 2-
PENTANONE. '

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

The References and Sourceés, Regpirdtor Table Documentation and Uses/Exposure
and Control Documentation are the workRing documents used by the various SCP
worling groups during the development of the draft teqhnicai standard and
sexve as the technidal foundation for the standaxd. The c¢lassification Zer
each substance and the zregulatory statements were derived following a
decision logic established For the various sections of the standard.
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DEFINITIONS

PERMISSIBLE EXPOSURE ~ "Permissible Exposure'™ means inhalation of 2-
pentanone in concentrations net in excess of 200 pazts per million
(ppm) (700 milligrams per cubic meter, mgscu.m.) averaged over an 8-
hour work shift, as stated in section 1910.93, Table G-=1.

ACTION LEVEL =~ "Iction Leval™ means one half C172) of the

pexrmissible exposure for 2-pentanone.
EMPLOYEE INFORMATION - Each emplover who has a workplace in wmhich

Z-pentanone is present shall:

1)

(2)

()
{13}

22

(32

%)

(53

STAKDARD AVARILABIERITY ~ Keep a dopy of +this section with its
appendices at the workplacge. This material shall be made readily
available to affected emnplovedss; and

PRESENCE OF 2-PENTANONE - Inform affected employees of the quantity,
location, and manner of use or storage of 2-pentanone.

EXPOSURE MEASUREMENT

INITTAL DETERMINATION - Each employer who has a place of employment
in which 2-pentanone is released into <+he workplace air shall
deftermine if any emplovee may be éxposed to sirhorne ¢oncéntrations
of 2-pentanone at or above the action level. The determination
shall be made each timg there is a change in production, ptoceﬁs} oxr
control measures which could =zresult din an increase in airborne

cohcentrations of 2-pentanone, A written determination shall be

made and it shall contain at least the following information:

i) Any information., observatiens, or ¢aleculations which would

_ indicate employee exposure to Z—~pentancone;

(ii) Any measureémeéits of airhorne ¢oncdentrations of 2-pentanonsa
taken;

(iii) Any employee complaints of symptoms whi¢h may be attributable
to exposure to 2-pentanone: and '

(iv) Date of determination, woxk heing performed at the time,
location within woxk site, name, and soc¢ial security number
of each employee considered.

INITIAL EXPOSURE MEASUREMENT - If the employer determines that any

empleoyee may be ekposed to airborne concentrzations of 2—pentanone at
or above the sc¢tion lével, the exposure of the emploves believed to
have the greatest exposure shall be measureasd. Thea. exposure
measurement shall be representative of the maximum exposure of the
emplovee.

INDENTIFICATION OF EXPOSED EMPLOYEES - If the exnposurse measurement
taken under paragraph (¢){2) of +this section =zreveals émnplovee
exposure to airborne ¢oncentrations of 2-pentanone &t ox akeve the
action level, the emplgyer shall:

(i) Identify all employees uho may be exposed at or above
the action level; and
(ii) Measure the exposure of the employees so identified.
EXPOSURE ABROVE THE ACTION LEVEL - If an emnployee exposure
measurement reveals that an employee is exposed to airborne

cencentrations of 2-pentanone at or above the action level, but hot
ahove the permissible expeosure., the exposure of that smployee shall
he measured at least every two months.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE — If ai employee exposure
measuremént reveals that an enmployee is exposed to airbozrne
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congentrations o6f 2-pentanone abeve tlie permissible exposure, the
employer shall:

(i) Inform the emplovee of the exposure as regquired by para-
graph (N)(1) of this section; and
Cidi) Heasuxe the expoésure of the emplovee at least ménthly; and

(iii) TInstitute contrel measures as tegquired by paxagraph (E) of
this section. '

{63} TERMINATION OF EXPOSURE MERSUREMENT - If two consecutive employee
exposure measurements taken at least one week apart reveal that the
amployae is exposed to airborne concentrations of 2-pentanone bhelouw
the action level, the emplover miay ferminate measurement For the

empleyeae. For purposes of +this subparagzaph, use of respirators
shall not constitute reduction of employee exposure below the action
lavel.

(a?} METHODS OF MEASUREMENT — An employee's exposure shall be obtained hy

any cohbination}of-long term or short term samples which rxepresents the
employea’s agtual exposure averaged over an elight hour werk shift

(Appendix B (iv)). The method of measurement shall have an acéuracy, to
a eopnfidence level of 952, of not less than that given in Table 1 below.
Tabie 1
Concentration RBeguired Accuracy
Above permissible exposure Plus ox Minus 25%
At or below pexmissible axposure
and above the action level Plus or [finus 35%
At oxr below the action level Plus ox Minus 50%
{e) Methods of Compliance
{1} Engineering cohtrols - Ho employee shall be eiposed to Z2-Pentanone
above the permissibhle limit as defined in paragraph (al(1) of *this
section. "Engineeritig and worKk practice controls shall be used to
reduce exposure te 2-Pentanone te at or below the permissible

QHPOSULE,

(1) When mechanical ventilation is used to control axposure,
measurements which demensirate system efficiengy (for
example: aixr velocity, static pressure, or air volume} shall
be made at least avexry three months. HMeasurements of systen

efficiency shall also De made within five work days of any
change in proeduction, prodess, or control uhich might result
in a reduction in control. '

(i) Where a Zan is located in duct woxrk and where 2-Pentanone is
present in concentrations greatex than 3750 ppm, one Fourth
0f the lower flamwmable limit, the fan rotating element shall
be of nonsparking material or the casing shall coensist of, o
he lined with, HdonsparkRing matexial. There shall be
sufficient ¢learance between the fan rotating element and the
fan casing s¢ as to prevent contact. '

(iii) In the design of open surface tank ventilation for the
purposes of compliance with section 1910.94(d), operaticens
involving 2-Pentanone shall be classified as B~1 at 70 F.

{2} &Respirators

£i) Compliance with the bpermissible exposure may not be achisved

by the use of Tespirators except:
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(a) During +the time period necessary to install enginesring
controls; or '

{h? In wuwork situations .in which engineering controls are
technically not feasihle; or

{ed) In work situations in which feasible engineering and

work practice contrels axe insufficient to reduce
employee exposure to at or below the perumissible
exposure, WKhere ftechnically dfeasible engineexring and

woxrk practice controls are net sufficient to reduce
eiposure to at or belew permissible exposure, they shall
be used to reduce exposure to the lowest level feasible;
or

(d) For operations not exceeding 40 hours per year; or

(e) TIn emergencies.

(ii3 Respirators shall be jointly approved by the Mining Enforce-
ment and Safety Administration (formerly Bureau of Mines) and
by the Hational Institute for Occupational Safety and Health
under the provisions ¢f 30 CFR Part 117.

(iii) Employers shall select and provide the appropriate respirator
from Table 2 and shall ensure that +the emplevee ‘uses the
respirator provided.

{iw) Employers shall institute a respiratozy protection program in
accordance with sections 1910.138CL),{(ad),(e),; (£) and (g).

TABLE 2 RESPIRATORY PROTECTION FOR 2-PENTANONE

Condition Permissible Respiratory Protection

Vapor Concentration

Equal to or less
than 1000 ppm vapor cartridge(s),

Equal to or less
than 2000 ppn

Equal to ot 1ess
than 5000 ppm

Egqual to or lass
than 10 090 ppm

— Any supplied-air respixator with a £full facepiece.
Any self-contained breathing apparatus with a full
facepiece.

Greater than Self-contained breathing apparatus with a full Fface-

it
-
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10 000 ppm ox piece operated in pressure-demand {(positive pressuxe)
Escape & Entry

from UnXnoun A combination respirator which includes a Type ¢
Concentrations

ated in pressure—demand (positive pressure) oz
continuous £low mode and an auxiliary self-contained
air supply operated in pressute-demand (positive
pressure} mode.,

Fire Fighting Self-contained breathing apparatus with a Ffull face-

piece operated in pxessu:e—ﬂemand {positive pressure)
mode .

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

(£) Fire and Safety

Emplovers shall familiarize themselves with the information contained in
the Substance Technical Guidelines fo¢r 2-Pentanone which is containsgd in
Appendix B in ordeér to ensure the safe handling and use of 2Z-Pentanone.

(13

£2)

(31}

43

{g3
1)

Blectrical - For theé purposes of compliance with seection 19210.309,
locations classified as hapardous lecations due to the presence of
Z2-Pentanone shall be Class I Group D.

Poxtable fire extinguishers -~ Tor the purposes of compliance with
section 1910.157, 2-Pentanone is ¢lassifed as a Class B firxe hazaxd.
Pouered industrial trucks <+ For the purpoeses of compliance with

section 1910.178, locations classified ws hamsrdous locatieons dus to
the presence of 2~-Pentanons shall he {(lags I group D.

Flammable ligquids -~ TFor +the purposes of ¢ompliance with section
1910.106, liquid 2~Pentancne is clagsified as a Class IR £lammable
ligquid. Spray finishing operations shall be performasd in accordance
with sections 1910.107 and 1910.%u4{c). Dip tan¥k operations shall he
pexformed in accordance with sections 1910.108 and 1910,94¢d).
Souxrces of dignition ~ Sources of ignition such as smoking and open
flames are prohibited where 2-Pentanone is used, handled or stored
in a manner so as to create a poetential fire or euplosion hamard.
Personal Protective Egquipinent

skin Contact

(i} Employers 'shall provide, and reguire enployees to use,
impervious clo%hing,_gloves, faee shields (8 inch minimum)
and other appropriate  protective ¢lething necessary to

prevent repeated or prolonged skin contaect +to 2-pentanone.
Fage. shields shall conply with section 1910.133(al)(6).

(ii) Employe¥rs shall ensure that c¢lothing contaminated with 2-
pentanene is placed in closed containers. Employers shall
provide for the c¢leaning or disposal of such ¢lothing and if
the clothing is to be laundered or otherwise <¢leaned, shall
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inferm the pezson performing this operation of the hazardous
provexrties of Z2-pentancne.

(iiil) Employers shall ensured that non-impervious clothing which
becomes wet with 2-pentanonsg be removed prompitly and not
reworn until the Z~pentanone is removed From the c¢lething.

(iv) Employers shall ensure that c¢lothing which bhecomes wet with
2-pentanons he removed immediately and not reworn until the
2-pentanone is removed from the clothing.

Eye Ceontact .

(i) Employers shall provide, and require amployess to use,
splash-proof safety goggles (cup-cover type dust and splash
safety goggles), which comply with section 1910.133(a)(6),
where eye contact to liguid 2-pentanone may occur.

Spills _ o

Spills of 2-pentanone shall bhe c¢leaned up immediately after

eliminating potential sources of ignition and utilizing available

ventilation.

Liguid 2-Pantancne may not be zllowed to enter a confined space,

such as a sewer, because of the possibility of an exploesion.

Sanitation

Employers shall ensure that employees whose skin becomes wet with 2-

pentancne promptly wash or showexr as ne¢essary to remove any 2=

pentanone from the skin.

Where slkin c¢ontamination may oeccur and showers are required for

adegquate vleaning of the body, ewplovers shall provide showers as

desceribed in sedction 1910.181¢4){3). .

Training and Infoxmatien ~ Each émployer who has employees exposed

to 2-pentanohe in ewxcess of the action level, or employees who may have

skin

or eye contact with liguid Z-pentanone, or employees who work uhere

accldental release, spill, fire, ox'explosion of 2-pentanone may occur,
shall annually:

12

t2)

€33

Substance Safety Data Sheet - Inform weach employee oFf +the
informaticon contained in the Substance Safety Data Sheet for 2-
pentanene, which is ¢ontained in Appendiw A; and

Medical -

(1) Advise employees as to the gsigns and symptoms of exposure to
2-pentanone. '

(IT) Instzuct tha ewployees to advise the emploeyer of the
developnment of signs. and symptoms of exposure to 2Z-pentanone
which aze listed in Appendix &.

(III) Instruct the emplovees to inférm the émployer if they develop
any of the medical c¢onditiens listed din (RYX(2) of this
segtion; and

Procedures -

) Provide txaining +to insure that employees understand the
pregautions -oi safe use, emergency proecedures, and the
cerracl use of protective eguipment relative to Z-pentancne.

(II) The  procedures reguired by (J){1), (2), and (3){I) shall ke

provided to employees at the expense of the employer during

the employee's normal werking hours. (k3 Medical
Surveillance. ;
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The employer shall provide medical procedures as required by para-
graph (k). Th

Prepiac

trations of
as to whether

(3)

(i?2
idi)d
(iidin
(iv)
Preplac

ese proecedures shall be provided at ne ecost to the employvee.
ement Questionnaire -~ The enployer shall ébtain £rowm each em-

ployee who will be exposed to liguid 2-pentanona, or airborne goncen-

2-pentancne at or above the action level, a written statement
such emplovae has a history of any of the following:

Livex disease

Chronic lung diseass

SKin disease

Kidney disease

ement Medical Examination - The emplover shall provide =

mediecal examination fox an-employea if the employee provides a histéry of
any of the cenditions named in paragraph (R)(2).

43l

Results

of Preplacement Examination — The emplover shall obtain a

physician's urittan.opinion hased on the medical ewxamination pursuant to

(5

Periodi

paragraph {(k¥(312.

¢ Madical Exaniinations ~ The emplover shall provide a medigal

examinaticon for an emploves if the employvee dfdvises the employer ¢f +thHe
development of:

(i3
{443

any of the medical conditions listed in (KI{2),
signg and symptoms listed in appendix A which the employee

suspects may be caused hy exposure to 2~pentanone.

(o)

Results

of Periodic Examinations =~ The emplover shall obtain a

physician's written opinion based on the medical examination pursuant to
paragrabh (L¥(5),

(73

Execlusi

on or Removal E£rxrom Exbosure — N6 employee shall be exposed to

2-pentanone if such expesure c¢ould place the employee at increased xisk of
material impairment of his health.

Eimergency Procedures - The amployexr shall provide emergency and
follow-up medical examinations and treatment Zfor any employee injured
through exposure to 2-pentanone.

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

(83

€9)

(i
(ii)

X ¢opy of this regulation for 2-pentanone;
R des¢cription of the employee's duties as they relate to his

erposure to .Z-pentanone;

(iii)

to be used;

able;

(iv)

{v)
{vi)

R description of any personal protective eguipment required
The results of any employee's exposure measurement, if avail-

The employee's anticipated expdsure level; and
Upon reéquest of the physidian, information from previous

medical examination of ithe employesa.
{10) Physician's Written Opinion -

(i}

The physician's written opinion shall be a signed statement

by the examining physician specifically stating:

{a) Whether the employee has any detected medical conditions

which could be directly ox indirectly aggravated by exposure to 2-pentanone
0¥ which could gignificantly interfere with the ability of the employee to
follon recommended or roguired progedures Zfor protecgting himself fron
unusual or emeErgency exposure. '
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{b) Any recommended limitations upon the emplovee's exposure
to 2-pantancne.

(¢) The -employee has been informed by the physician of any
detected medical c¢onditions which regquire Further medical examination ox
treatment.

{iid The written opinion shall not zreveal medical information
unrxelated to exposure to Z2-pentanons.
(311} Refusal to Dhe Medically Examined - If an employee refuses any re-

guired medical examination, the employver shall inform the employee of the
possible health conseguences of such refusal and obtain a signed statement
from the employes indig¢ating that the enmployee understands the zisks
inveolved by refusing teo be oxamined.

(1) Recordkeeping.
€13 Initial determination. _
(is The employer shall Keep an accuxate recoxd of all initial

determinations reguired to be mafle pursuant %o paragraph
(¢)(1) of this section, _ ) _

(ii) The record shall include the written d¢termination and any
supporting documentation &s required in paragraph (gl)(1) of
this secticn.

(iii) This récord shall be maintainsd fot at least one year.

(2) Esxposure measurements.

D) The employer shall Reep an aceurate regord of mll neasure—
- ments taken to determlne enployee exposure to Z-pentanone.
(14 This record shall include:

(a) The dats of measuremant;
(b) A reference %o theée subparagraph ¢f this regulaticon which
required the measurement, if any:
(¢) Opexations involving exposure to 2~pentanone which are
baing monitored;
(d) Sanpling and analytical methods used and evidence of
their accuracy;
(&) MNumber, duration, and rxesulis of samples taken;
(£} HMame, Social Security number, and exposure of the
employee monitored.
, (iii?) This zec¢ord shall be maintained Ffor one year.
(3} Mechaniceal ventilation. '

i) WHhen mechanical ventilation 1is wused as =an engineering
¢ontrol, the emplover shall maintain a record of measurements
demonstrating the effectiveness of -such ventilation as
regquired by paragraph (e)(1)(i} of this section.

(ii)? This record shall include:

(a) Date of measuremesnt;
(k) Type of iieasurement taken;
(¢) Résult of measurement.
(iii) This recoxd shall be maintained for one year.
{4) Training and information.

{in The employer <chall keep an accurate record of all employvee
training and advice regquired by paragraph (3) of this
section.

(iil The record shall include:

{a)} Date of training;
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(h) Hame and Soc¢ial Security numbér of employees trained;
(¢) Substance of training provided.
{iii) This record shall be maintained for at least one year.
Medical records. '

(i) The ewmployexr shall Keep an accurate medical record for each
employes.
(ii) The record shall include:

1a) Physician's wrxitten opinion:
(b} Preplacement guestionnaire;

{¢) Any employes medical domplaints zelative to exposure to 2-pe

(d) & signed statement of any refusal to be examined;
(e) A copy of information provided to the physician pursdant
to paragraph (K)(9) of this section.
(iii) This =xecoxd shall He maintained £oxr <the duration of the
employment of the affected employee.
iccess to records.

1) 811 zecords required to be maintained by this section shall

be made available upon reguest to authorized representatives
of tThe Assistant Sed¢zretary and the Director.

44D Employes axposure measurement regords reguired to bha
maintained by" this section shall be nmade available <o
empleovees and formex employees and theiz designated

representatives.

(iii) Employee wedical records zrequired to be maintaimed by this
section shall be made availabla upon written zrequest *o a
physician designated hy the employeée or former emplovee.

Dhséervation of monitoring.

The enmployer shall give affected emplovees or their representatives

an opportunity to obsexrve any monitorxing of employee exposure to 2-

pentanone which is conducted pursuant to this section.

ERergise offopportunity to observe wmonitoring.

(L) When observation of the monitoring of employee exposure +to 2-
rentanone requires entry inte an aréa where the use of
personal protective devicdes is reduired, the observer shall
use such equipment and cdomply with all other applicable
safety procedures.

{ii) Hithout interfering with the measurement, olbservers shall be
entitlied to: _

(a) Receive an explanation of the measiirement procedures;
(h) Visuaslly observe all steps ielated to the measurement of
exposure to6 2-pertanone that are being performed at the
place of exposure.
(¢) Record the results obtained:
Employee notification.

The employer shall notify in writing, within five woxk days, every
employee who is Zfound +o6 bhe exposed +te 2-pentanohe above the

rermissible exposure. The employee shall alse he notified of the
level of his exposure anfl the corrective acvtion being talken to

reducée the exposuré to at oxr béelow the prermissible axposure.
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Pursuant te sparagraph (k) of this Section,
medically examined the empleyer shall provide the
copy of the physician's written opinion.

when an amplovee is

emplovee with

=1
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LPPENDIX A

SUEBSTANCE SAFETY DATAR SHEET

SUBSTANCE IDENTIFICATION

SUBSTANCE: 2-pentanone '
PERMISSIBLE . EXPOSURE: 20¢ parts of 2-pentanone vapor pexr million parts

of air oxr 700 milligrams of Z-pentanone vapor per cubic meter of air
(mg/cu mi.

APPEARANCE AND ODOR: (olorless liguid with a characteristic ketone odox.

Ix.

HEALTH HAZARD DATA

Ways dn Which the Chemical Affects Youxr Body: 2-Pentanene can
affect your body if you inhale it, swallow it, or if it c¢comes 4n
contact with your skin or eyes.

Effects of Overexposire:

1. Short-Texrm Effecis: 2-pentanone may tause irritation of the
eyes and nose. The exposed person may hecome drowsy and lose
censeiousness.

2. Long~Texm Effecgts: Prolonged ox ©repeated exposure to 2-
pentanone may c¢ause rash.

3, Reporting Signs and Symptoms: You should dinferim youx

employexr if you develop any signs or symptoms associated with
Z2-pentanong axposure,

IIT.EMERGENCY FIRST AID PROCEDURES

A.

Eye Exposure! If 2-pentanone gets into your EYas,_mash your eves
immediately with large amounts of water, lifting the lower and uppe:x
lids ogeasionslly. Get médical attention =as5 soon as pessible.

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

Skin Exposure: If Z-pentanone gets on your non-impervious c¢lothing
or skin remove and clean the contaminated c¢lothing and flush the
contaminated skin with water. When there is skin irritation, get

medical attention.

Breathing: If you or any other person hreathes in large amounts of
i—pentancne remove the exposed person to ZFreash air at once. If
breathing has stopped, berform artificial respiration. Keep the
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affected person warm and at rest. Get medical attention as soon as
possible.

D. Swallowiny: If the person is not unconscious and 2-pentanona has
heen swuallowed, de net ecause vomiting. Get medical attention

immediately.

E. Rasque:
Move affected persen from the hazardous exposure. If the expdosed
person has bheen overcome, notify somesone else and put dinto effect
the established emergency rescue procedures. Do not bhecome a
casuality yourself. Understand your emergency rescue procedures and
know the locations of the equipment before the need arises.

Iv. RESPIRATURS AND PROTECTIVE CLOTHING

R. RESPIRATORS® Respirators are not the best way to control exposure to
Z-pentanone. You can only be reguired feo wear them for zoutine iuUse
if your employer is in the process o0f installing controls or other
cvontrol measures prove inadequate. You may be zreguired “to wear
respitators £or nen-reutine activities or in emergencies. If
respirators are woxn, they must have a Mining Enfo:cemeni and Sajfety
Administratien (MESA)/National Institute for Occupational Safety and
Health (HIQSH) approval label. (Qlder respirators may have a Bureau
of Mines approval lahel.) _

If you ¢an smell 2-pentancene while wearing a zespiratexr, the
respirator is not working correctly; go immediately to fresh airz.
I£ you experience difficulty breathing while wearing a respizator,
+all vour employer.

B. PROTECTIVE CLOTHING: You must wear impervious clothing, gloves,
face shields, and other appropziate protective elothing over .any
parts of your bedy that could repeatedly be exposed to Z2-pentancne
ligquid.

C, EYE PROTECTION: You must wear splash~proof safety goggles if it is
possible that Z-pentanone nay get into youxr eyes.

. PRECAUTIONS FOR SAFE USE, HANDLING, AND STORAGE

2-Pentanoneg is a flammable liguid and must be stored in tighitly c¢losed
containers, in a cool, well~ventilated area away from ignition souxces,
oxidizing agents, =acids, alkalies, anid ammonia. You must comply with the
manufaciurers recommended storage practices +6 prevent self-reaction.
Metal 2-pentanone storage containers must be hondad and grounded tiken
transferring liguids and must be ¢épened and c¢losed with nen-sparking
tools. You must not smoke in areas where 2-pentancone is used, stored or
handled. If£ your non-impervious clothing becomes wet with 2Z-pentanona,
you must promptly remove the clothing and not wear it again until the 2~
pentanone has been remowved. If your skin hecomes wet with Z-peéntanone,
vou mhust wash or shower promptly. Fire éxtingiishers, where prdévided,
must be readily available and vou should know where théy sre and houw fo
operate them. BAsk your siupervisor where 2-pentancne is used in your woik
area and for any additional plant safety zrules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
Z—PEHTANONE

L AND CHEMICAL DATR
ce Identification _
Synonyms: [Methyl propyl Ketoné; ethyl scetone; MPK

Foxrmula: CH3ICOC3IHY

L Data
Beiling point (760 mm Hyg): 102.3 ¢ (216 F)
Spacifie gravity (water=1): 0.8

Vapor density (aizx=t): 3.0

MNelting peoint: =~77.5 C (-108 F)

Vapor pressure at 20 C (68 Fi: 27 wmm Hy

Solubility in water, % by weight at 20 £ (68 F): 4.3
Evapeoration rate (hutyl acetate=1): 2.569

Appearance and odor: Water—-whita Jigquid with a

charagtexistic Ketone odor.
FIRE, E

XPLOSIOK AND REACTIVITY HAZARD DATA

Flash point: 7.2 € (45 F) (closed cup)

Autoignition temperaturxe: 505 € (941 F3

Flammable limits 4in air, % by volumer Lower: 1.5; Uppex:
8.2

Extinguishing media: Carbon dioxide, dry cheémical or alcohol
foam. ' '

Speécial fire fighting procedures: Do not use solid stream of
water because stream will scatter and spread fire. Use uwatex
spray to cool containers.

Uniusual fire and explosion hazards: 2-pentanone is a
flammable liguid. Its wvapors c¢an <€asily férm -éxplosive
mixtures in air. 211 dgnition sources must be controlled
when 2-pentancne is used, handled, and stored. Z-pentanone

vapors are heavier than air; thus the vapers may tzravel alormg

the ground and be ignited by open £lames or sparks at

locations remote <from the site at which the 2-pentanone is

handled.

For purposes of conforming to the reguirements of 29 CFR
1810.106, 2-pentanone is classified as & Class IB #Flamiable
liguid. At 3750 ppn, one fourth of the lower flammahle
limit, 2-péntanone 3is considered a potential fire and
explosion hazaxd.

For the purposes of complying with 29 CFR 18%810.3093, the
classification of hazardous locations as described in Article
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500 of the National Electrical Codé £dr 2~pentanone shall be
¢Class I, Grxoup D.

Reactivity

1. Conditions contributing to instability: heat

2. Incompatibilities: Contact with oxidizing agents may cause
fire and esplosions.

3. Hawardous Decomposition FProducts: Toxic gases and vVApoers

(such as carbon monoxide) may be released in a fire invelving
Z-pentancone.
&4, Special Precaubions: Z-pentinone -attacks many plastid¢s and

tubbexs.

ITXT.
A,

SPILL AMD LERK PROCEDURES
If 2-péntanone is spilled or leaked, the following steps should he
takent

1. Remove all ignition sources

2. Ventilate area of spill or lesk

3. Foxr small quantities, ahsorb on paper towels. Evaporate in =
safe place (such as a fume hood) and bhurn +the paper. For
large gquantities can. be collected and aztomized in a suitable
combustion chamberx. Combustion may be improved hy nmnixing
with a moxe f£lammable ligquid. 2-Pentanone may not be allowed

to enter a confined space, such as a sewer, because of the
possikility of an explesion.
Pexrsons not wearing protective equipment should be restricted from
areas of spills ¢or Ieals until c¢leanup has been completed.
taste PDispoesal Meifthods:
2-Pentancne may he digposed of:

1. By absexbing it in vermiculite, dxzy sand, szrth er a similazx
material and disposing in a sanitary land £ill.
2., By atomizing in a suitable combustion chambex. Combustion

nay be improved by mixing with a more flammable liquid.

MONTTORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose
of determining employee exposure under this section are best +taken
in a #fashion such that the average 8-hour éxposure may bhe determined
from a single sample or two (2} 4-hour samples. Bhoxrt term interval
samples (up To 30 minutes) may also be used to determine average
exposure lavel if a minimum of f£ive (5) measurements are taken in a
random mannex ovexr the &-hour work shift. Random sampling means
that any portion of the work shift has +the same charnce of being
sampled as any other. The arithmetic avarage of all such randon
equal duration samples taken on one (1) work shift is an estimate of
an ewmployee's average leval of exposure f6ir that work shift. hir

gamples sheuld be taken in the enplévee's breathing =one (air that

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

and analyses may be performed by instruments such as detector tubes

certified by  NIOSH undexr 42 CFR Part 84, portable direct—-reading
instruments, gas and vapoxr adsorption tubes with subseguent chenmiecal
analyses, or dosimeters. The method of measurement must determine
the c¢oncentration ¢f 2-pentanone to plus or minus 35%,

EXPOSURE ABOVE THE PERHMISSIEBELE EXPOSURE: The monitoring under this

section should be essentially the same as described under paragraph
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VI. A. Laboratories wperforming c¢hemical analyses should be
acczedited in Industrial Hygiene Chemistry by the American
Industrial Hygiene Association (ATHAS. The method of measurement
must determine the congentration of Z-pentanons to plus or minus
25%. Methods meeting these acéuracy réguirements are availahle in
the "NIOSH Honitoring Methods Manual®,
MISCELLAHEQUS PRECAUTIOHNS
High ernposures to Z—-pentancna ¢an oceur when transferring the llquld
£xom one container to anocotherx.
Non=~sparRing +tools must be used to open and cldése metal 2-pentanone
centainers which must then be effectively gzrounded and honded prioxr
to pouring. _ _ _
Stoze Z-pentanone in +tightly ¢losed containers in a cool, well-
ventilated area away £rom ignition sources, oxidizing agents, acids,
alkalies, and ammonia.
Employers must advise emplovees of all plant areas and operations
where erxposure to 2-pentandne could occir.
COMMON OPERATIONS

common operations in which exposuxe to 2-pentanone is Iikely to

oceur are during its use as a solvent for inks, vaxnishes, Jlacgquers and
coatings.
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APPENDIX C - MEDICAL SURVETLLANCE GUIDELINES
I. Route of Entry
Inhalation;: insignificant skin absorption
II. Toxicoclogy
The main toxnic effect of overeéxposure to 2-pentanone is irritation of the
eyes, skin, and upper respiratory tract. Removal -of lipids and ixri-
tation of the skin oc¢curs when there is prolonged contact or repeated
exposure to_the_liquid. Systemic absorption of high doses causes central
nervous system depression. HNHo chroniec systemic effects are reported.
Iirx. Signs and Symptoms
Irxitation of eyes and mucous membranes of upper respiratory fTxact; head-
ache; excessive skin contact may produce a dermatitis. At sustained high
levels, na¥cesis leading to c¢oma may occur,

Iv. Special Tests

Heone in commoil usage.

V. Treatment
None specific. Remove F£rom exposure, give artificial resuscitation if
indicated; and wash eyes and contaminated skin. Regovery is usually

rapid and complete.
VI, Surveillance and Preventive Considerations
K, Genexal

Most xeported effects of 2-pentanone arxe caused by its dirritant
properties. Tt is important that the physician become Ffamiliar with
plant operating c¢onditions in which euposure to 2-pentanene occurs.
Those with skin disease may not tolerate the wearing of préotective
clothing and those with chronic xespiratory disease may not tolerate
the wearing of negative pressure respirators.

B. Preplacemant

Reoutine madical histories and physical examinations are not
required. Howevexr ithe employver must screen employees for history of
certain medical conditions (listed below) which might place the
emprloyvee at increased risk from 2-pentancne e¥posura. ornly those
giving a positive history of these conditions must be referred fox
furtheér medical examinations.

1. Kidney disease - Although 2Z-pentanone is not knoun as a kid-
ney ‘toxin, the importance of the organ in the elimination of
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torie ‘=zubstances Justifies special gonsideration in those
with peossible impairment of renal funetion.

2. Chronic réspiratory disease - In persons with impaired pul-
monary function, especially thoese with obstructive airuay
diseases, the breathing of 2-pentanone might ¢ause exacer-
bation of symptoms due to its irritant properties or psyvchic
refley bronchospasm,.

3. Liver idisease = Although 2-pentanene is net Xnoun as a liver
toxwin in humans, the impoxrtanee of this organ in the bhio-
transformation and detoxification of Zforeign substances

should be considered before exposing persons with impaired
liver functions.

. Skin disease - 2-Pentanone is a defatting agent and can cause
dermatitis on prelonged euposure. Persons with pre-existing
skin disorders may be more susceptible to the effects of 2-
pentancone.

C. Periodic Examinations

Routine pexiodic examinations are mnot required. However, if the
employver hecomes amare of an enmployvee with the above~listed condi-
tiohs, he must refer such employee for further médical examination.

References

1. Browninyg, Ethel: Toxicity and Metabolism of Industrial Solvents.
Elsevier Publishing Company, Amsterdam, 1965, pp. 425-427.

2. Patty, Fran¥ i.: Indusfrial Hygiene and Tonicology, Vol. II. Toxri-—
cology (2d ed. revised), Inters¢ience Publishers, New York, 1963, pp. 1734-
1735.

3. Amexican Confeérence of Governmental Industrial Hygienists, Docu-
mentation of the Threshold Limit Values {(3d ed.}, 1971, p. 700,
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1910.93
(£) Parsonal Protective Eguipment, and (h) Sanitation
Eve: "2-Pantanone," Uniocn Carbide Coryp.; Grant, "Toxicology of the
Eve;" Carpenter and Smyth, "Chemical Burns of the Rabhit Cornean,™
Em. J. Cphth. vol. 29, pp.1363-72 (1946)
Skin: Patty, "Industrial Hygiene and Toxicology;"™ "2~Pentanone," Union
Carbhide Corp.
Ingestion: MNIOSH Toxrie Suhstances List (1973); Patty, "Industzial
Hygiene and Toxicology™
COMMENTS
Eye ~ Classification: 2
gutput stdtement numbexs: 10
Exceptions: MNone
Patty notes that i1t can "cause moderate transient ixzitation and
peérhaps corneal injury when in contact with the eye."™ Unien Carb
reports eye injury to rabbits as "minox." Grant notes "tested in
liquid form on zabbit eyes, it ¢aused only moderate inijury, grade
on a scale of 10 after 2% houxrs.” According to Smyth and Carpent
grade 3 indicates that 6.1 ml undiluted produges less than severe
injury while C¢.5 ml causes gevere injury after a 24%-hour contact.
singe the injury caused is moderate in nature, a c¢lassification o
concluded to be appropriate.
skin: Clasgification: 2
OoOutput statement numbexs: 2, 17g, 7h, 21, 174
Exceptions: 20a deleted '
Patty reports that Z-pentanone Ycauses moderate transient irritat
and dexmatitis 1f skin contact is prolonged and fregquently repeat
Unioen Carbide repeorts no primary sRin dirritation in Tabbits. It
a rabhit single skin penetration LD5L of & mlrskg. The vapor pres.
2-pentancne at 20 dégrees C is 27 mm Hy. Tt is 4.3% goluble in
and has a flash point off 45 degrees F.
A classification ef 2 is concluded to be appropriate to prev
repeated ox prolonged contact which can cause dermatitis or othexr
irritation. The vapor pressure of the substance and its rathexr i
cuous ancute effects lead fto the conclusion that statement 20a nes
ke speciiieﬁ.
Ingestion: Classification: 0
output statemént numbers: Hone
Exceptions: Hona
The NIOSH Toxric Substances List gives an orxal rat LD50 of 3.73 g/
Patty states ﬁhat.its oral teomicity has not been studied but "pro
will be low." The moderate tcxicity and wvapor pressure o©F the su
lead te the conclusion that ingestion wmould not Le a problem in t
industrial environment,
. RESPIRATOR TABLE DOCUMENTATION
SUBSTANCE: Z-Pentanone
D. 0, L. STANDARRD: 200 ppm
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REFERENCES AND SOURCES
2-PENTANONE

WARNING PROPERTIES:

Odor Threshold: Staub reports an odox threshold for 2-pentanone of

8 ppm. In addition, Patty zeports that at 1500 ppm, 2-pentanone
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has a strong odorxr.

Eve Trritation Level: Grant reports that "mén éxpoesed to 1,300 ke 1,500

ppm in air found even bhrief exposure was sevérely irritating to
the eves . . . but this produced no danmage.

Gther Information: Beth Gzant and Patty report that a concentration
of 1500 ppm Z-pentanone is extremely irritating to the aves.

Evaluatzon of Warning Properties: Because of its low odor threshold

and its irritant effects, 2-pentanone is treated as a material
with adequate warning propexties. Gas sorbent zrespiratory eguip-
ment is permitted.

_5000 pPm
Basis for IDLH Value: Patty reports that Yant, Patty, and'Schrenk,

while studying the acute effects on guines pigs of exposure to
2-pentanone vapors., found that "the maximum concentration that
causefl ne serious disturbances in 1 hour was 5000 ppm."
0thex Toxicolegical Information: Patty reports that "Yant, Patty, and

Schrenk studied the acute effects on guinea pigs of expoesure *o
the vapors of methyl n—-propyl ketone (Z—-pentanone). They repoxrt
that 30,000 te 50,000 ppm of this material was dangercus to the
life of the guinea piygs after exposures of 30 to 60 minutes.
The maximum doncentration that caused no serious disturbances in
1 hour uas 5000 ppm; for 8 hours without serious disturbances,
2000 ppm, and for several hours with but slight or no symptoms,
1500 ppm . . . Smyth observed that a H-hour exposuze to 2000 ppm
of methyl n-propyl Ketone Rilled part of a gzroup of tats, thus
indicating that rats may be more susceptible than guinea pigs to
the vapérs."

Patty further states that "Yant and co-worlers showed that
1500 ppm of this Retone caused complaints of irritation of the
rasal passages and that this level uas strongly odorous to humans

methyl n-propyl Ketone is irritating to the mucous membrane
and has a pronounced narcotic effect. Excessive euposure results
in depression of such functions as recvtal temperature, respiratio
and heart rate."

0ther sourcves confirm this information which is given in

atty.
5,000 ppm

VAPOR PRESSURE AT 20 C©v 27 mm Hg
SHTURHTED CONCEﬂTRRTIOH AT 20 ¢: 35,500 ppm
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Currently Used
Control Methods

¢al exhaust ventilation

spray application of lacguer,
varnish, epoxy, acdrylic¢, vinyl,
and othex c¢ellulosig— or
resin—based coatings, finishes,
and adhesives

Inhalation of vapor during A
application of lacquer,

varnish, epoxy, acgrylice, Vinyl,

and other c¢eliulosic— or
resin—bhased ccatings,; Finishes,

and adhesives by dipping, xo6ller
coating, tumbiing, knifing, or
brushing

Inhalation of vapor during K
oven ox alyr drying of

¢eoatings, f£inishes, &nd

adhesives

Inhalatien of vapor and A,B
contact with ligquid during

mandal application of cellu-

losic, acetate, acrylic, anid

rubber adhesives in shoe

manufacturing, hookbindiny,
pacRaging, and fuzniture

making

Inhalation of vapor in use A
0of celliulesic household

cements

Inhalation of vapror and sRkin A,B

contact with liquid during

blending of raw materials for

molded plastics, such as
pelystyrene, acrylate,
dand vinyl

Inhalaticen of vapoxr when B
used as an intermediate in
manufacture of pharmaceu-
ticals and some flavorings

Inhalation of vapor when A

personal protective eguip
(rxeéspiratory protective
devices)

Lodal exhaust ventilation
general dilution ventilat

General dilution ventilat

Loc¢al exhasust ventilation
genaral dilution ventilat
rersonal protective eguip
{gloves and aprons)

General gdilution ventilat

Locval exhaust ventilation
general dilution ventilat
rersonal protegtive equip
{gloves and aprons)

General dilution ventilat

General ﬁilution ventilat
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used as an extractant in
dewaxing petroleum preducts

Inhalation of vapor and skin A,B Personal profective eguip
contact with liquid during (respiratory protective d
cleaning and maintenance selfi-contained breathing
of ketone processing eguip- or organic¢ vapor mask --
ment, such as distillation apronsg., barrier creams)

columns, reactors, mixers,
and storage vessels

A -- Inhalation

B ~— Skin contact resulting in
localized irritation

¢ —-—- Ingestion

D -- Skin contagt resulting in

absoxrption and %ubsedquent
systemic poisoning
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