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and Supporting Documentation for HEXOME

The basic¢ text of this document contains the draif technical standard
approved by the Joint Review Committee of +the NIOSH/OSHA Standaxds
Completion Program and the supporting documentation Ffor the substance
HEXONE.

The SCP dxraft technical standards are recommendations to the Department of
Labor for its considexation in rulemaking and have no legal status until
final <xules have beén promulgated by that agency. This draft standard is

provided for your information only.

The References and Sources, Respirator Table Documentation and Use/Exposure
and Control Documentation are the worRing documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standard. The classification fox
each substance and +the regulatory statements uere derived f£ollowing a
decision logic established for the various sections of the standard.
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PERMISSIBLE EXPOSURE - "Permissible Exposure” means inhalation of
hexone in concentrations not in excess of 100 parts per million
(ppm) (410 milligrams per cubic¢ metexr, mgsecu.m.) averaged over an 8-
hour work shift, as stated in section 1910.93, Table G-1.

ACTION LEVEL - “"Acgtion -‘Level™ means one half (1/2) of the
permissible exposure for hexone.

EMPLOYEE IKFORMATION - Each employex who has a workplace in which

hexone is present shall:s

1)

(2)

(c)
(1

(23

(3

e

(5)

STANDARD AVRILABILITY - Keep =z ocopy of this section with its
appendices at the workplace. This material shall be made readily
available to affected emplovees; and

PRESENCE OF HEXONE <= 3Inform affected employees of the quantity,

location, and manner of use or storage of hexone.

EXPOSURE MEARSUREMENT

INITTAL DETERMINATION - Each employex who has a place of employment
in which hexone is released into the workplace air .shall determine
if any employee wmay be exposed to airborne congentrations of hewxone
at or above the action level. The determination shall be made each
time there is a change in production, protess, oxr control measures

which could result in an inc¢rease in 4airbozne concentrations of

haxone. A uritten determination shall be made and it shall contain
at least the following information:
€32 Any infoxmation, obserxvations, or calculations whigh would
indicate employee exposure to hexone;
(ii) Any measurements of airborne concentrations of hexone
taken; x

(iii) BAny employvee complaints of symptoms which may be attributable
to exposure to héywone; and

(iv) Date of determination, work being performed at the time,
location within work site; name, and social security number
of each employee considered.

INITIRL EXPOSURE MEASUREMENT - If the employer determines that any

employee may be exposed to airborne concentrations of hewone at or

above the avtioen level, <*he ewposure of the employee believed to

have the greatest exposure shall bhe mneasured. The exposUre

measurement shall be representative of the maximum exposuxe of the

employee,

INDEHNTIFICATION OF EXPOSED EMPLGYEES - If the exposure measurement

taken under paragraph (c)(2) of +this section zreveals emploves

exposure to airborne concentrations of hexone at or above the action

level . the employer shall:

(i) Identify all employees who may be exposed at or above
_ the action level; and
(ii) Measure the exposure of the enmployees so¢ identified.
EXPOSURE ABOVE THE ACTIOH ©LEVEL - If an -employee exXposure
measuremant reveals that an employes 4dis exposed to alrborne

concéntrations of hexone at ox above the action level, but not ahove
the permissible exposure, the exposure of that employee shall be
measured at least evexy'two months.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE - IF an employee exposure
measurement reveals that an employee is exposed to airhorne
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concentrations of hexone above +the permissihle exposure, the

employer shall:

(il Inform the empvloyvee of the exposure as reguired by para-
graph (N)(1) of this section; and

(ii) Measure ‘the exposure of the emplovee at least monthly; and

{iii} Instituie control measures as required hy paragraph (E) of
this section, '

TERMINATION OF EXPOSURE MEASUREMENT - If two c¢onsecutive employee

expesure measurements ‘taken at least one week apart reveal that the

employee is exposed to airborne concentrations of hexone belou the

action level, +the employer may +terminate measuremeiit =<or the

emplovee. For purposes of +this subparagrzaph, use of respirators

shall not constitute reduction ¢f employee exposure below the action

level.

METHODS OF MEASUREMENT — An employvee's exposure shall be obtained by

any combination of long term o6r short term samples which represents the
employee's actual ekposure averaged over an eight hour work shift

(Appendix B (iv)). The method of measurement shall have an aceuracy, to

a confidence level of 95%, of not less than that given in Tahle 1 below.
_ Table 1
Contentration Reguired Accuracy

Above permissible erposure Plus or Minus 25%
At or helow permissible exposure

and above the action level Plus or Minus 353
At or below the action level Plus oxr Minus 50%
(e) Methods of Compliance -

(1) Engineesring controls - No emplovee shall he exposed to hekong above
the permissible 1limit as defined 4in paragraph (a)(1) of +thisg
section. Engineering and worK practice controls shall he used to
reduce erposure to hexone to at or below the pérmissible exposure.
{i) When mechanical ventilation dis used +to ‘¢vontrol exposure,

measurements which demonstrate systemn efficiency (for
example: air velocity, static pressure, or air volume) shall
be made at least every three months. Medsurements of systém
efficiency shall also be made within Ffive work days of any
¢hange in production, process, or control which might result
in a reduction in control,

£ii)d Where a fan dis lecated dn duct work and ithere hexone is
presenting concentrations greater than 3500 ppm, one <£fourth
of +the lowexr flammable limit, the fan rotating element shall
be of, or be lined with, nonsparking material. There shall
be be sufficient clearance between the fan rotating element
and the fan casing so as +o prevent contact.

(iii) In the desiugn of open surfacde tank ventilation for the
rurposes of compliance with section 1810.94(d), operations
involving hexone shall be classified as B-2 at 70 ¥.

(23 Respirators
i) Compliance with the permissible exposure may not be achieved

by the use of zespirators except:
(a) During the time period necessary to install engineerinyg
controls; or
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(b} In work situations in which engineering controls are
technically not feasible; or
(¢) In work situatioens in whiech feasible engineering and

work practice controels are insufficient %o reduce
employee exposure o at or below the permissible
exposure. MWherée technically Zfeasible engineering and

Wexrk practice vecontrols are not sufficient to reduce
exposure to at oxr below permissible exposure, they shall
bé used to reduce exposure to the lowest level feasible;
or

(d) Foxr operations not exmceeding 40 hours per year; or

(e) In emérgencies. :

(14 Respirators shall be jointly approved by the Mining Enforce-
ment and Safety Administration {(formerly Bureau of Mines) and
by the National Institute for Occupational Safety and Health
under the provisions of 30 CFR Part 11.

(iii) Ewployers shall select and provide the appropriate respirator
from Table 2 and shall ensure +that <the employee uses +the
respirator provided.

(iv) Employers shall institute a réspiratory protedtion program in
adcardance with sections 1910.71308(h}),(d),(e); (£) and (g).

TABLE 3. RESPIRATORY PROTECTION FOR_HEXONE
tondition Permissible Respiratory Protection
Vapor Concentratieon
Egqual to or less Any chemical cartridge respirator with a full facepiece
than 1000 ppm and organic vapor cartridgels).

Egual to or less A yas mask with a chin-style o¥ganic vapoxr canisterx.
than 5000 ppm 2 gas mask with a front eor hack—-mounted organie vapor
‘canister.

Any supplied-air réspirator with a full facepiéce, hood
or helmet. .
Any self-contained breathing apparatus with a £ull face-

piece.
Greater than Self-contained breathing apparatus with a full
5000 ppm, or fadepiece operated in pressure—demand (positive.
Entry and Escape pressure) mode.
from Unknown Concen— A c¢ombination respirator which includes a type C
trations any supplied~air respixath with a full facvepiece

operated in pressure-demand (positive pressure)
or ¢aontinuous f£low mode and an auxiliary self-
contained air supply operated in pressure-
demand mode.
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Fire Fighting Self-contained breathing apparatus with a full face-

riece cpverated in pressure~demand (peositive pressurel

Egscape .
Any gas mask providing protection against organic
vapors.

CE) Fire and Safety

Enployers shall familiarize themselves with the information contained in
the Substance Technigal Guidelines Foxr hexone whic¢h dis contained in
Appendix B in ordexr to ensure the safe handling and use of hexone.

(1)

(2)

{(3)

4}

£5)

(g)
1)

(2)

Electrical - For. the purposes of compliance with section 1910.309,
locations c¢lassified as hazardous locations due to the presence of
hexone shall bhe Class I Group D.

Portable £ire extinguishers ~ For the purposes of compliance with
section 1910.157, hexone is classified as a Class B fire hazard.

Powered industxial trucks ~ For +the purposes of compliance with

section 1910.178, locations classified as hazardous locations due to
the presenceé of hexone shall be Class I Group D,

Flammable liguids - For the purposées of compliance with section
1910.106, liquid hexone is «¢lassified as a Clasg TIC flammable
Liquid. Spray finishing operations shall be performed in accordance
with sections 1910.107 and 19710.94¢e¢). Dip tank operations shall be

perfo;med in accordance with sections 1310.108 and 1910.%4(d).

Sources of dgnition - Sources of ignition such as smoking or open
flames axre prohibited uwhere hexone is used, handled or stored in a
manner so as to c¢reate a potential Fire or explosion hazmaxd:

Pérsonal Protedtive Edquipment
8kinh Contact

{413 Employers shall provide, and reguire emplovees *to use,
impexrvious clothing, gloves, face shields (8 inch minimum)
and pthex. appropriate proteétive ¢lothing necessary *o
prevent repeated or prolonged skin contact to hexone. Face
shields shall comply with seé¢tion 1910.133(a)(6).

(ii) Employerxs shall ensurxe that clothing contaminated with hexdne
is placed in closed containers. Employers shall provide for
the cleaning or disposal of such c¢lothing and if the ¢lothing
is to be laundexed or otherwise c¢leaned, shall inform the
persen performing this operation of the hazaxdous properties
of hexone.

(iii) Employers shall ersure that nrnon-impervious clothing which
becomes wet with hexone bé removed promptly and not zreuorn
until the hexone is removed from the clothing.

(iv) Employers -shall ensure that clothing which becomes wet with
hekone be removed immediately and not zreuwoxrn until the hexone
is removed from the ¢lothing.

Eye Contact
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(i) Employers shall oprovide, and rxequize employees to use,
splash-proof safety goggles (cup-covex type dust and splash
satety gougles), which comply with section 1910.133Cal(6),
where eyve contact to liguid hexoéne may oceoux.

Spills

5pills of hexone shall be c¢leaned up immediately after eliminating

potential sources of ignition and utilizing available ventilation.

Liquid hexone may not be allowed to enter a confined space, such as

a sewer, because of the possihility of an explosion.

Sanitation

Employers shall ensure that employees whose skin hecomes wet with

hexone promptly wash or shouwer as necessary to remove any hesxone

from the sKRin.

Where skin gcontamination may occur and showers arxe required for

adequate c¢leaning of the body, employers shall provide shouwers as

described in section 1910.141(d)(3).

Training and Information -~ Each employer uho has employees exposed

to hexone in exXcess of the action level, or emplovees wheo may have skin
or eye contact with ligquid hexone, o¥ employees who woxK where accidéntal
release, spill, fire, or explosion of héxene may occur, shall annually:

(1)

(23

(3)

(1)

Substance Safety Data Sheet - Inform each employvee of the
information contained in the Substance Safety Data Sheet for hexkone,
which is c¢ontained in Appendix A; and

Medical -

(1) Advise employees as to the signs and symptoms of exposure to
hexone.

(II) Instrucit the employees +to advise the emplover of the
developmént of signs and symptoms of eiposure to hexone which
are listed in Appendix K.

(III) Instruct the employees to inform the employer if they develop
any of the medical conditions listed in (k)(2) of +this
secgtion; and

Procedures -

(1) Provide training +to insure +that employees understand the
precautions of safe wuse, emergency procedures, and the
correct use of protective eguipment relative t6 hexone.

(IT) The procedures reguired by (3)(1), (2), and (3)(I) shall be
provided to employees at the ekpehse of the employer during
the employee's  normal working hours. (k) Medical
Surveillance

The employer shall provide medical procedures as required by para-

graph (R). These procedures shall be provided at no cost to the employee.

(2)

Preplac¢ement fuestionnaire - The employer shall obtain from each em-

ployee who will bé exposed to liguid hexone, or airhorne concentrations of
hexone at ot above the action level, a written stateément as to whether such
employee has a history of any of the fellowing:

(i Liver disease

(i) Chronie¢ lung disease
(iii) Bkin disease

(iv) Kidney disease



NIOSH/OSHA Draft Teéchnical Standaxd
and Supporting Documentation for HEXONE

(3} Preplacement Medical Examination -~ The employer shall provide a
medical examination fox an employee if the employee provides a Hhistory of
any of the conditions named in paragraph (k)(2).

{43 Results of Preplacement Examination ~ The employer shall obtain a
physician's written opinion based on the medical examination pursuant to
paragraph (R} (3).

(5) Periodic Medical Ewaminations - The employer shall prOV1de & medical
examination for an employee if the employee advises the employer of +the
developmant of:

(i) any of the medical conditions listed in (k)(2),
(ii) signs and symptoms listed in appendix A which the employee
suspects may be caused by exposure to hexone.
{6) Results of Periodi¢ Examinations - The employer shall obtain a

physician's wrltten opinion hased on the medical examination pursuant to
paragraph (kK)(5).

(7) Exclusion or Removal from Exposuxe - No employee shall bhe e¥posed to
hexone if such exposure could place the employee at increased 1risk of
material impairment of his health, _

{8) Energenéy Procedures - The employer shall provide emergency and
follow-up medical examinations and treatment <£for any employvee injured
through exposure ‘to hexone.

(9) Informing the Physician - The employer shall provide to the examin-
ing physician the following information:

(il R copy of this regulation for hexone,
(ii) .\ descrlptlon of the employee'’s duties as they relate to his
exposure ‘to hexone;

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

{iv) The results of any employee’'s exposure measurement, if avail-
able;

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

Cvi) Upon request of +the physician, information from previous

medical examination of the. ehiployee.
(1¢) Physician's Writiten Opinion -
(i} The ©physician's written opinion shall be a signed statement
by the examining phy51clan spec1flcally stating:

{a) Whether the euwployee has any detedted médical cénditions
which could be directly ox indirectly #aggravated by exposire to hexone ox
mhlch could significantly idinterfere with the ability of the employee to
follow recommended or reguired prtocedures for protecting himself From
unusual ofr emergency exposure.

(b) Any zecommended limitations upon the employee's euposure
to hexone.

{e¢} The employee has been informed by the physician of any
detected medical conditions which reguire further medical éxamination oxr
treatment.

{ii) The written opinion shall not reveal medical information
unrelated to exrposure to hexone.
{(11) Refusal %o be Medically Examined - IFf an employee refuses ahy xe-

quired medical exramination, the employer shall inform the_employee ¢f the
possible health c¢onsequences of such refusal and obtain a signed statement
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from the empleoyee indicating +that +the employee undexrstands +the risks

involved by refusing to be examined.

(1}

(1)

{2)

(3)

(%)

(53

Recordkeeping.

Initial determination.

(il The employer shall Reep &dn accurate record of all initial
determinations reguired to be made pursvant to paragraph
(e)(1) &f this section.

(ii) The record shall include the written determination and any
supporting documentation as required in paragraph (c)(1) of
this sed¢tion. _

(iii) This rxecord shall be maintained for at least one yeax.

Exposure measurements.

(1) The employer shall kXeep an accdurate recoxrd oFf all measure-
ments taken to detexmine employee exposure to hexone.
(ii)} This record ghall include:

(a} The datse of measurement;
(b) A reference to the subparagraph of this regulation wmhich
required the measurement, if any;
(¢) Operations involving e®posure to hexone which are being
monitored;
{d) Sampling and analytical methods used and evidence of
their accéuracy;
{e) Numbex, duration, and results of samples taken:;
(£) Name. Soc¢ial Security numbexr, and exposure of the
employee monitored.
(iii) This record shall be maintained for one year.
Mechanical ventilation.

(i) When mechanical ‘ventilation is used &s an engineexing
contrel, the émployéer shall maintain a recoxrd of measureimants
demonstrating the effectiveness of such ventilation as
reguired by paragraph (e)(1)(i) of this section,

€iid This reccrd shall include:

(a) Date of measurement;

(h) Type of measurement taken;

{¢) Result of measurement, _
{1ii) This record shall be maintained for one year.
Training and infoxmation.

(i) The. eéemployer shall Xeep an accurate record of all employee
training and advice required by paragraph {(3j) of tﬁis
section. '

Ciin The record shall inclugde:

ta} Date of training;
(b) Hame and Sogial Security number of employees trained;
(¢} Substance of training provided.

(iii) [This recoxd shall be maintained for at least one year.
Mediecal records.

(i) The employer shall Keep an accurate medical record for each
employvee.
(ii) The reecord shall inc¢lude:

(a) Phy51c1an s written opinion;
(bh) Preplacement guestionnaire;

(¢) Any employee medical complaints relative to exposure to hesxt
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(d) A signed statement of any refusal to bhe examined;
(e} A c¢opy of information provided to the physician pursuant
to paragraph (K)(9) of this section.

(iii) This zrecord shall be maintained foxr the duration of the
employment of the affected employee.

Agcess to records.

(i) A1l records required to be maintained by this sec¢tion shall
be made available uron regquest *o authorized representatives
of the Assistant Secé¢rxetary and the Director.

(ii)d Employee exlposiure measurement recoxds reguired +to be
maintained by this section shall be made available to
employees and former employees and theixr deésignated
representatives,

(iii) Employee medical recoxrds reguired to be maintained hy this
section shall bhe made available upon written reguest to a
physician designated by the employee or former employee.

Observation of monitoring.

Duty.

The employer shall give affected employees or their representatives

an opportunity to observe any monitoring of employee exposure to

hexone which is conducted pursuant to this sectiomn.

Exercise of oppertunity to obsexve moenitoring.

(i) When observation of +the monitoring of employee exposure to
hexone reguires entry inte an area where the use of personal
protective devices 'is required, the observer shall use such
equipment and comply with all other applicahle safety
procedures. _

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

(a) Receive an explanation of the measurement procedures:

(b) Visually observe all stéps related to the measurement of
exposure to hexone that are being performed at the place.
of éuxposure.

(¢} Recoxd the results obtained.

Emplovee notification.

The -employe: shall notify in writing, within Five work davs, every

employee who is found to bhe exposed to hexone above the permissible

eXposure. The employee shall also be notified of the levéel of his
exposure and the corrective action being taken to rediuce ‘the
egposure to at or below the permissible exposure. _

Pursuant to paragraph (K} of +this Section, when an employee is

medically examined the employer shall provide the employee with =

copy of the physician’s written opinion.



o

il

T.

NIOSH/0SHA Draft Technical Standaxd
and Suppérting Documentation for HEXONE

AFPENDIX A

SUBSTANCE SAFETY DATA SHEET

SUBSTANCE IDENTIFICATION

SUBSTANCE: Hexone

PERMISSIBLE EXPOSURE:

or 410 milligrams per cubic meter of air {mgseu nm).

APPEARANCE AMD ODPOR: Coloxless liquid with a pleasant ocdox.

II.

HEALTH HAZARD DATR

Ways in Which the Chemical Affects Your Body: Hewone can affect your
body if you inhele it, swallow it, or if it comes din contact with
your skin ox eéyes.

Effects of Overexposiure:

1. Short-Term Effects: Hexone may cause irritation of the eyes,
nose, throat, and respiratory txact. Exposure to high
concantrxation may c¢ause nausea. headaches, dizziness ox
unconsciousness.

2. Long~Term Effects: Prolonged or repeated skin contact may
cause dryness and irritation of your skin,
3. Repoxrting Bigns and Symptoms: You should infoxrm your

emplover if you develop any signs or symptoms associated with
hedone exposure.

III.EMERGENCY FIRST AID PROCEDURES

A

Eye Exposure: £  Thexone gets into your eves, wash your éyes
immediately with large &mounts of wateér, lifting the lower and upper
lids ogcasionally. Get medical attention as soon as possible.

Contact lenses should not be worn when working with this cheémical.

Skin Exposure: If hexone gets on your non-impervious clothing ox
skin remove and <¢lean the contaminated clothing and flush the
contaminated skin with water promptly. If skin idrritation is

present, get medical attention.

Breathing: If you cr any other persoh bhreathes in large amounts of
hexone removeé the exposed pazson_to fresh air¥ at orice. If breathing
has stopped, perform artificial respiration. Keep the affected

person warm and at rest. Get medical attention as soon as possiblea.

100 parts of hexone vapor_pex.millién-paxts of air (M
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D. Swallowing: If the parson is not unconscious and heyone has heen
swallowed, de¢ not cause vomiting. Get madical attention
immediately,

E. Rescue?! Move affected person from the hazardous expbsure. If the
exposed person has been vvercome, notify someone else and put dnto
effact the estahllshed emergency rescue procedures. Do not hedomne a
casualty yourself. TUnderstand your emargency rescue procefdures and

_ know the locations of the equipment before thé need arises.

Ty. RESPIRATORS AND PROTEQTIVE CLOTHING

B. RESPXRATORS: Respilrators axe not the best way to contxol enposure to
hexone. You can only be required to wear them for zroutine use if
your employer 1is in +the process of installing controls 6r othex
control measures prove inddeguate., You may be regquired to uwear
respirators foxr non-zroutine aectivities or in emergencies. If
respirators are worn, they must have a Mining Enforcement and Safety
Rdministration (MESA)/National Institute for Occupational Safety and
Health (HIOSH) approval label. {0lder respirators may have a Bureau
of Mines approval label.) _

If you can =smell hexone while wearing a respirator, the
respirator is not working correctly; go immediately +to fresh air.
If you experience difficulty breathing while wearing a respirator,
tell youx ewmployer.

B. PROTECTIVE CLOTHIHG= You must weaxr impet¥rvious clething, gloves,
face shield, and other appropriate protective e¢lothing over any
parts of youxr Dbedy ‘that c¢ould repeatedly be exposed to hexone

Lliguid. |

c. EYE PROTECTION: You nmust wear splash-proof safety goggles if it is
pessible that hexone may get into your eyes.

v, PRECRUTIONS FOR SAFE USE, HANDLING, AND STORAGE

Hexone is a #£lammable liquid and must be stored in tightly closéd
containers, in a cool, well-ventilated area, away from ignition sSources
and strong oxidizing agents. Hexoné metal storage containers must he
grounded and bonded when transferring hexone and you must use non-
sparking ‘tools to open and clese them. ¥You must not smoke whexe hexcne
is used, handled ox stored. If youx clothlng hecomes wet with hexone,
you must promptly remove the wet clothing and not wear it again until the
herone is removed: If your skin becowes wet with hexdne, you must wash
or shouwer prompily. Fire extinguishers, where provided, wust be readily
available and you should know where they are and how to operate them.
Ask your supervisor where hexone is used in your work area and £for any
additional plant safety rules.
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APPENDIY B.

SUBSTANCE TECHNICAL GUIDELINES
HEXONE

PHYSTICAL AND CHEMICAL DATA

1.

FIRE,

Fire
1.
z.
3.

Iy,

hysica

Substance Identification

Synonyms+ h-tiethyl-2-pentanone; methyl isobutpl Ketone;
isobutyl methyl Ketone; MIBK

Formula: CH3COCH2C3R7

1l Data

Boiling point (760 nmm Hg): 116 € (244 F)

Specific gravity (water=1): 0.8

Vapor detisity {(air=1): 3.5

Melting point: ~84.C (-119 F)

Vapor pressure at 20 € (68 F): 15 mm Hg

Solubility in wate®, % by weight at 20 ¢ (68 FJ: 1.9
Evaporation rate (butyl acetate=1): 1.54

Appearance and odor: Coloxless ligquid with a pleasant odor.

EXPLOSION AND REACTIVITY HAZARD DATRA

Flash point: 22.8 C (73 F) (closed cup)

Autoignition temperature: 460 € (860 F)

Flammable limits in air, % by volume: Lowex: 1.4; Upper:
7.5

Extinguishing media: Drxy chemical, carbon dioxide or alcohol
foam.

Special fire-fighting procedures: Do not use solid strxeam of
watexr, since stream will scatter and spread fire. Use water
spray to lkeep containers ¢ool.

Unusual fire and explosion hazards: Hexone is a f£lammable
ligquid. Its vapoxs ¢an form explosive mixtures in air. R11
ignition sources must be contreolled when hexone is used,
handled, and stored. hexone vapors are heavier +than air:

thus the vapors may travel aleng the ground and be ignited by

open flames or sparks at locations remote from the &ite at
which the herone is handled.

For -purposes of gonforming to +the réequirements of 29 CFR
1910.106, hexone 15 <c¢lassified as a (Class TIC Flammable
liguid, At 3500 ‘ppm, one Ifourth of the lower £lammable
limit, hexone is considerxed a potential £ize and explosion

hazard.

For the purposes of complying with 29 CFR 1910.309, the

elassification of hazmaxdous locations as described in Article
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50C¢ of the National Electrical Code for hexcone shall be (lass
I, Group D.

Reactivity

1. Conditions contributing to instability: Theat

2. Incempatibilities: Contact with strong oxldlzlng agents may
cause fire and explosions.

3. Hazardous Decomposition Products: Toxic gases and vapors
(such as carbon monoxide) may be released in a fire involving
hexone.

R, Special Precautions: Dissolves some resins and rubhers.

SPILL. AND LEAK PROCEDURES
If hexone is spilled ox leaked, the following steps should he taken:

1. Remove all ignition sourxces

2. Yentilate area of spill or leak

3. For small guantities, absorb on paper teouwels. Evaporate in a
safe place {such as a fume hood) and burxn the paper. Large
quantities, c¢an be c¢ollected and atomized in a suitable
¢ombustion chamber. Combustion may be improved by mixing
with a more flammable liquid. Hexone may not be allowed to

anter a goniined space, sugh as a sewer, hecause of the
possibility of an euplosion. _
Persons not weaxing protective equipment should be restricted from

areas of spills or leaks until cleanup has been compléeted.

Waste Disposal Methods:
Hexone may be disposed of:

i. By absorbing it in vermiculite, dry sant, eaxrth or a similar
material and disposing in a sanitary land £ill.
2. By atemizing in a suitable combustion chamber. Combustion

may be improved by mixing with a moxre f£lammable llquld
MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose

of determining emplovee euposure under this section sre hest taken

in a fashion such that the average 8-houx erposure may be determined
from a single sample ox two (2) H-hour samples. Shoxt term interwval
sanples f(up %o 30 minutes) may alse be used to determine average
exposure level if a minimum of five (35) neasuremenits are taken in a
random manner over the 8-hour woxk shift. Random sampling means
that any portioen of the work shift has the same ¢hance of being
sampled as any other. The arlthmetlc average of all such randem
equal duration samples taken on one (1} work shift is an estimate of
an ‘employee's average level of exposure for that work shift. Air
samples should he taken in thée employee's bxeathlng Bone (a;r that
would most nearly represent that inhaled by the employee). Sampling

and analyses way be performed by instruments such as detector ‘tubes

certified Dby NIOSH wunder 42 CFR Paxt 84, portalble direct-resading
instruments, gas and vapors adsoxrption tubes Filters with subséguent

c¢hemieal analyses, or #Aosimeters. The method of measurement must.

determine the concentration of hexone to plus 0¥ minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The menitoxring urnder this
section shouild bhé essentially the same as described under paragraph
Iv. A. Laborxatories pexrforming chemical analyses should he
accredited in Industrial Hygiena Chemistry by the American



R

D,

VI.

HIOSHAOSHA Draft Technical Standard
and Supporting Deocumeniation for HEXONE

Industrial Hygiene Asscociation (ATIHA). The method of measurement
must determine the cvoncentration of hexone to plus or minus 25%.
Methods meeting these accuracy requirements are available in %the
YNIOSH Monitoring Metheds Manual”.

MISCELLANEOUS PRECAUTIONS

High enposures to hexone &an occcur when transferring the liguid f£rom
ohe containex to another,

Non-sparking tools must be wused to open metal hexone centainers
which must then be effectively grounded and honded prior to pouring.
Store hexone in tidghtly c¢losed containers in a cool, mell-ventilated

area away frxrom ignition sourges and strong oxidizing agents.

Employers must advise emplovees of all plant areas and opérations
uhere exposure to hexone could odeur.
COMMON OPERATIONS

Some common operations in which exposure to hexone is likely to oCCcur are

when it is used as a solvent in the manufacture oxr application of inks,
lacgiuers ahd varnishes.
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RAPPENDIX C - MEDICAL SURVEILLANGE GUIDELINES
I. Route of Entry

Inhalation; insignificant skin absorption

ETL. Toxricology
There is local irritation of mucous membranes. Skin irritation may occur
because of the solvent effect of hexone on the lipids. tentral nervous

system depression may ocgur on exposure +to high concentration. No
chronic systemic effects reported.

III. Signs and Symptonms
Intense Airritation of eyes and mucous membranes of upper respiratory
tract; headache; nardosis leading to c¢oma may ocgux at sustained high
devels. ELExcessive skin contact may produce a dermatitis. '

Iv. Special Tests

None in common usade.

V. Treatment
NHone spec¢ific. Remove from exposure, give artificial resuscitation if
indicated, ahd wash eyes and contaminated skin. Recovery dis usually

rapid and complete.
VI. Surveillance and Preventive Considerations
A, General

Most reported effects of hexnone are caused by its irritant proper-
ties., It is dimportant that the physician become familiar with plant
cperating condifions in which exposure to hexone occurs. Those with
skin disease may not tolerate the wearing of protective c¢lothing and
those with chronic respiratory disease may not tolexrate the wearing
of negative pressure respirators.

B. Preplacement

Routine medical.  histories and physical examinations are not
required. However the empleoyer must scréeen emnlovees for history of
certain medical conditions (listed below) which might place the
empleyee at increased risRk From exposure. Only those giving a posi-
tive bhistory of these conditions must be refarred for furthexr medi-
gal erxaminationg,

1. Renal disease -- Although hexone is not known as a kidney
toxin, the importance of the organ in +the elimination oFf
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toxic substances and metabolites justifies special consid~-
eration in those with possible impairment of renal -function.

z. Chrenic zrespiratory diséase ~~ In persons with impaired pul-
monaxry function, especially ‘those with obstructive airway
diseases, the hreathing of hexone might ¢ause exacerbation of
symptoms due *to irritant properties or psychic reflerx bron-
chospasmn.

3. Liver disease «- Although hexone is not known as a liver ton-
in in humans, the importance of this organ in the biotrans-
formation and detoxification of foreign substances should he
considexed before exkposing persons with impaired liver func-

tion.

u. Skin disease -~ Hexone is R’ defatting agent and can cause
dermatitis on. prolony exposure., Persons with pre-existing
skin disoxdexs may be 'moxe susceptible to the effects of
hexone .

c. Periodiec Examinations
Routine periodic examinations axe not regquired. Howevex, if the

employér-becomes aware of an employee with the above listed condi-
tipns, he must refer such employee for Ffurther medical erxamination.

References:

i. onwning; Ethel: Toxicity and Metabolism of Industxial Solvents,
Elsevzer Publishing Company. Amsterdam, 1965, pp. 421-42Y4.

2. Amexrican Industrial Hygiene Association: Methyl Ethyl Xetone
(Reviewed) Second Printing, Hygienic Guide Sexies, April 1%6Y%.

3. Patty, F.A.°Y Industrial Hygiene and Toxicology, Volume IT - Toxi-
¢oleogy, Interscience Puhlisheks, MNeiw York, 1962, pp. 1731-1733.

4. Grant, W. Morton: Towicology of the Eye, Charles C. Thomas, Illi-
nois, 1962, pp. 358-359.
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REFERENCES AND SOURCES
HEXONE:
1910.93

Personal Protective Egquipmen®t, and ¢(h) Sanita%icn

Eya:

Skinz:

Patty, "Industrial Hygiene and Toxicology;:;"™ "Hexone,"
Union Carbide Corxporation

Patty, "Industrial Hygiene and Toxidoloygy;" "Hexone,"
Shell Chemic¢al Corporatien; "Hexone," Union Carbide
Corporation '

Ingestion: Patty, "Industrial Hygiene and Toxicology;" "Hexone,"

COMMENTS

AIHA Hygienic Guide Series; "Hexone," Shell Chemical Corporation

Eye - Classification: 2

Skin -

Output stateément numbers: 10
Exceptions: HNone

Patty noteés that undiluted hexone "when in tontact uith

the eyes of rahhits has heen zeported to cause swelling ang

irritation which subsides in a few days."” Union Caxbide rates

rabhit eye injury as "minoxr."™ A classification of 2 is concludec

to he appropriate since effects are reversible.

Classifigation: 2

Output statement numbers: 2,17g,7bh, 21,171

Exceptions: 20a deleted

Patty states that "repeated or prolonged skin contact may

result in a dermatitis, but short or occasional contacts should

cause essentially no irritation, unless confined to the skin as |

clothing oxr shoes." He continues, Yheygone is not absorbed throut

the skin in acutely toxic amounts.™ As for skin irritation, he

notes "ligquid hexone has heen shoun to cause transient exythema

as the result of a single prolonged contact, especially when

confined to the skin."™ The Shell Chemical Corporation reports

"repeated daily applications of 10 ml of hexone to the skinh of

rabhits resulted in dry and scaliness of the skin."™ Union Carbif

lists a single skin penetration LD50 Ffor zabbits of mexe than

20 mlskg. Herone has a flash point of 73 degree F. It is 1.9%

soluble in water and has a vapor pressure of 15 mm Hg at 20 degre
A classifidation of 2 is clearly warranted to prevent repeat

or prolonged contaét which may result inh dermatitis or other

irritatien. Theé mildness of ils acute effects and its water-like

vapor pressure lead to the conclusion that statement 20a need not

be specified.

Ingestion - Classification: 0

Output statement numbersr Nomne

Exceptions: MNone
Patty notes, "because this Xetone is rapidly eliminated Ffrom the
bedy. no pathologicval effects are expected." The Hygienid¢ Guide
Series state "hexone is only moderately toxie perorally to 1lab
animals, with an acute LD50 of 1600-3200 mg/kg for guinea pigs."
It continues, "higher doses are characterized by weakness, ataxis
and tremors.” A rat single oral LD50 of 5.7 mgskg C(of the undilr
compound)} is given. The Shell Chemival Coxporation lists an azufi
rat LD of 2.08 gsRg. Since hexone is rapidly eliminated £zom thé
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body and is only mederately %oxic in acufe erposures, it is cong
that it would not present a hazard in the industrial environment
ingestion,

RESPIRATOR TABLE DOCUMENTATION

SUBSTANCE: Hexone (Methyl TIsobutyl Ketone)

B. 0.

L. STANDARD: 100 ppm

WARNING PROFPERTIES:

IDLIH:

LFL:

O0dor Threshold: According to Patty, all human volunteers exposed to th
vapors of hexone for 5 minutes uwere able +to detect the odor at
concentratlons less than 100 ppm hexone,

Eve Irrltatlon Level: The AIHA Hygienic Guides report that the vapor o
hexrene is irxritating to the eves at 200 pPpMm.

Other Information: The ATHA Hygienie Guides report that at con¢entrati.
higher than 200 ppm, nose and throat irritation may occux.
Evaluation of Warning Properties: Through its odor and irritant effect:

hexrone can be detected at concentrations at and sevexal times
above the permissible exposure limit. For the purposes of this
standard, therefore, hexone is treated as =z material with adegusa
warning properties. Gas sorhent respiratory equipment is per-
mitted, '

3000 ppm

Basis for IDLH Value: Patty reports that "Smyth found zats survived a
h-Hour exposure to methyl isobutyl ketone (hexone) at 2000 ppm;
death occurred as a result of a 4-hour exposure to 4000 repm. "
The RIHA Hygienic Guides state that "erposure of rats at 4000 ppr
fer four hours killed 6 of 6 and exposure at 2000 ppm for four
hours Rilled 0 of % animals."

Other Toxicological Information: Acecording to Patty, irritation ahnd
narcosis are the principal effects of exposure teo concentrations
of hexeone in escess of the permissible exposure linmil.

Mice exposed for 30 minutes %o 19,500 ppm of methyl isobuty:
Retone became anesthetized. They recovered consciousness rapidlj
when expoesed to fresh air. At higherx concentrations (above
20,000 ppm) deep anesthesia was induced with subseguent death of
most animals. No gross pathology other than congestion of the
lungs was seen in the mice that died. Smyth found rats survived
a Y-hour exposure to methyl isobutyl Retone at 2000 ppw; death
occurred as the result of a Y-hour exposure fo 4000 ppm.

"Specht, uworking with guinea pigs, found that high concen-
trations of methyl isohutyl Retone (16,800 ppm) caused immediate
symptoms of eve and nasal irritation followed by salivation,
drunkenness, nareosis,; and death. The breathing of concen—
trxations of 1000 ppm caused a low grade narcosis in 6 hours.
DPeath resulted after a B-hour exposure to 10,000 ppm."

14,000 ppm

—VAPOR PRESSURE AT 20 (: 15 mm Hg
SATURATED CONCENTRATION AT 20 C: 19,750 ppm

1]



v,

:Einish.e 5.

NICSH/0SHA Draft Technical Standard
and Supporting Documentatioen L£or HEXONE

USE/EXPOSURE AND CONTROL DOCUMENT

Uses/Exposure

Inhalation of vapor during

HEXONE

Principal Route
of Entry

A

spray application of lavauer;

varnish, epory, atr¥rylic,

vinyl, and other cellulese-

or resin-based coatings,
and adhesives

Inhalation oé'vapor during

application of ladqguer,
varnish, epoxry, acrylic,

vinyl,; and othexr cellulose-

cr resin-based coatings,

finishes, and.adhesives by

dipping, roller coating,
tumbling, knifing, ot
brushing

Inhalation of vapor during

oven or aixr drying of
coatings, #finishes, and
adhesives

Inhalation of vapor and skin A,B

contact with liguid during

manual applicationh of

¢ellulosic, acetate, acrylic,

and rubhber adhesives in

shoe manufacturing, book-

hinding, packaging, and

furniture making

Inhalation ¢f vapor duzing

application of eallulose
cements

Inhalation of vapoxr and skin B,B

contact with ligquid during

blending of rauw materials
for molded plastics, such
as polystyrene, acrylate,

and vinyl

Inhalation of vapor during

use as separating agent for
dertain inorganic salts and

to separate plutonium from

Uranium, niohium from

Currently Used
Contrel Methods

Local exhaust ventilatio
personal protective equi
(oxganic vapor mask)

Loe¢al exhaust ventilatio:

general dilution ventila“

General dilution wventilad

Local exhaust ventilatio:
general dilution ventilaf
personal protective equij
(gloves, aprons)

General dilution wventilad

Local erhaust ventilatior
general dilution ventilal
rersonal protective equij
{gloves, aprons])

General dilution ventilai
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tantalum, and zirconium
from hafnium

Inhalation of vapor during
extragtion in manufacture of
antihieties, in separation of
ethanol or butanol fron
iscepropanol, and in puri-
ficdtion of petroleum
rroducts (dewaxing)

Inhalation of vapor during
manufacture of dry c¢leaning
preparations, germicides,

fungicides, and eélectro-

plating solutions

Inhalaticen of vapor and skin
contact with liquid during
gleaning and maintenance of

keétone processing equipment,

such as distillation ¢olumns,
reactors; mixers, and storage
vassels

A —— Inhalation

B -— SKin contact resulting in
localized irritation

¢ -- Ingestion

D -- Skin contact resulting in
absorption and subsegquent
systemic poisoning

General dilution ventilar

Géeheral dilution ventilal

Fersonal protective equi)
(regpiratory device, §el:
contained bhreathing appa:
or organic¢ vapor mask —-
upon conditions -- glove:
and harrier creams)



