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The basic text of this document cunteins the araft technical
svapuvard approved by the Joint feview {ommittee of the
NiQ&n/USHA Standards Completion Frogram énd the supporting
gocumentation for the substance HoXARZs

The SCF oraft technical stancerds are recgommendations to the
Gepartment of bLaper tor its congsideration in rulemaking and
have no legal stetus until final ruies have peen pronulgated by
that sgentys Thig drati stondarg 1% orovides for your
informaticn onlys

The seferences ang 3ourcess asespirator Tebule Documentation and
gses  xposure and fontrol Jocumentstion are the working
documents used By the vartcus P working groups guring the
aevelopment of the draft technical standard snd serve 83 the
techritat foundetion tor the standards The classificetion for

v&Ch supstance and the regulatory statements were derived

Tfellowing 9 deciston togic estapltished for the varicus sections

T the standerds
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(a) BeFINIT IOsE
(1) PERMISLISL. TEAPOSURY - HPermissiblie JXoosure® means
inhalation of nexeéne in contentrations net in excess of
500 parts ver wmil lion (pom) (72886 mitligrams per cubic
meters Mgicuefie) aBveraged aver an eighc hour work shiftrs
as stated in section 1918%3s jabie -7« _ .
€23 ACTI%N EEVEL -~ Waction Level® means oae nalf U1/72) of
the permissibie exposure tor HeXanee
L) IHPLOYe o LRFOSATION - Tach énploryer wno has 2 workplace in which
hexane 1% dresent shall:
€1) STARDaRD AVATLABILITY —~ Keep 8 copy.of this section with
its apoendices % W and Cs» at the workplaces This
material shall be wade reasgily availaiie to affected
empl oyeesy and
€23 PRLSEW(D OF HU.XiR. -~ inforam atfected employees of the
guantitys locations ang manner of use or storage of
hexanes
o) CRPOSUR T HE ABUSEMLNT
€1 TRi¥Tal BoTERMINATION - Tach emolovyer. who h3s a place of
esnloyment in which hexane is released into the
warkolace 2ir shati determine if any emplcyee may bo
exposed to airporne concentracviens -of nexene at aor apove
the action fevels The determinaticn shall be made each
time there 18 & chanosg Jn Droductions Lorocessy or
control measures which coudid resuit in an increase 40
airborne concentrations ot hexanes & written
determination shall be made and it .shsll ¢ontain at
least the following infermation:

(1) Any dntormations ouservetionss or calculations which would
indicate employee exposure to hexanes

(i1} iny measurements of adirworne concentrations of nhexane
Taken;

(i11)  Any emuoloyee complaints of symotoms which may be attributable
to exposure to hexanes and
(jv) Pate ot deverminagtions wors beinag performed a2t the times
locetion within work sites names apd social security number
et each emuplocyee consideredes
€2) IwiTiAk FXPORIRY m.43upri#. 47 - If the ewmplover
determines thar any emplpyYee may be exposed to airborne
concentrations of hexane at or above the acticn level:
the pxposure ot the emoloyeeée bel feved 1o have the
greatest exposure shall be messUrecs The sXposure
measurement shall e representative of the maximum
exposure of the erplorees
(3> ILENTLIFICATION UF oAPGHED EMPLIYE.:E -~ .f the exposure
measurement taken under varagraob (¢)(2) of this section
reveais employes £i00sSure TG airborne concentrations of
hexane @t ur apove the action levely the employer shalils
{32 fdentity ail employees who way pe eixposed at or soove
the acvien ieveis and
(i1) Measure the exposure ot the smoloyees so identifieds
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4y EXFSSYRY apdVs THo ACTLIN LEVIL - if & employee
exposure meadsurement reveals that an espioyee 1S €x0osed
ta girporme concentratiens of hexane at or 2bove the
action levels ovut not above tiie permissioie eXposure:s

the exonsure it that emvloyee shail e measured at least
guyery two monthse
(5) FRAPQRBUEY ApUV. THI PUYAMTISSIBL. FXEIZUn . - I &n emplioyee

eXposure measuyrement reveals that an employee 15 exposed
te airporme cencevitrations of hexane &bhove the
permissibie exposuresr the employer shall:

(i) intorm the epolioyee of the esXposure as reguired by paras-
graph (%3613 of this sectioni and
(it Measure the excosure ot the emploree at least monthlys and

€3711) Institute contral measures 2s required oy daragraph (£ of
this sections
€6) ToRRIkaTiys OF TXPOSUSE M-aSUREMERT - if two consecutive
employee ¢Xp0sure @measyrements taken =t least one week
apart reveai ghat the ewpioyee 3s zXxpused to airporne
concensracions of hnexane pelow the action levels the
érnployer may termifiacte messurement . for the emoployées
For purvoses of this subparagraoh: use of respirators
shall not constitute reduction of empisyes exposurle
pelow the actipon levels

(e MLTHILS OF MEASUAR NMYNT ~ in employeels exposure shall pe

gotained oy eény cowpninetion of tony terws or short term
semoles which reprzsents the emiploveets sctual exposure
averaged over sn eight hour work shift (Zopendix 8 Civ)la

The method of measurement shali have 8n accuracys to &
cortidence level of 95%s ot not less thsn trat given in Table
1 below.

fzbte 1
fonceniration nequired ~CCUuracy
Above permissitle exposure Plus or Minus 25%
Lt or pelow permissibie eXxposure
ana sbove the action level Pius or Minus 354
it er below the actien tevel Plus or Minus 50%

‘e Methods of Comonlience

(1) Engineering contrels - &0 employee shalit be exposeg to
hexane zbeve the permissivle timit &8s defined in
paragraph (adL1) of this sections Zngineering and work
practice contrels shalt be used to redutCe exptsure to
hexane fo at or below tne permissiole aXposures
Ci) When mechanical veatilation is used to cohtrol

eXDusUrer measurenents which gemonstrate system
efficiency (for examplet a81r velocitys static
pressures or a3rf volume) shatl e made at ieast
every thres monthse HMessurements of system
etficiency shatl also be mage within five work
days of any change in productions processs or
control which might result in & reduction in
controle
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€13 Hhere & fan is focated in cuct work and where
hexene is resent in concenirations greater than
2750 poms one fourth of the lower tiammabtle
I1imits the Tan rotacting element shall consist e
or be lined with nonsperking materiale There
ghail pe sufficient clearance Gztween the fan
rotating element and the fan casing so as to
prevent contacte _
€i11)  in the design of coen surface tenk ventilation
foer the puruoses of complience with section
1910+944d)s operations invoiving hexane shall oe
ctassified as B-1 a8t 7¢ Fa
fespirators
Ci) Compliance with the permissiple exposure may not
ve zchieved by the use of resoiraturs except!
(&) During the tiwe period necessary te install
engineering controls; or
(b) In work situstions in which engineering
controls are technicatiy not feasibles or
(c) In work situations in which feasicle
engineering and work pradctice controls are
insufficient to reduce .employees eXxposure o
2t or beluw the permissible exposuree where
technically feasible engineering and work
practice controls are not sufficient to
reguce exposure to 3t or pelow permissipie
exposures they shall be used to redute
exposure to the lowest level feasible: er
(d) For operatvions not exceeding 4% hours per years;
(e) In emergencisss
Cii) Fespiratfors shail ne jointly apoproved oy the
Mining «:nforcement @nd safety Administration
¢formerly Bureau of Mines) and by the #Hational
Institute for vccupational sa2fety and Heal th
uniger the provisions of 30 CFZ Part 11
(i13) Tmoloyers shall select and srevide the
gppropriate respirator frowm Taote 2 and shall
ensure that the employee uses the respirator
Drovidets
Civ) fmoloyers shalt instcitute 2 respiratory
RroTecLion program in accorgance with sections
1971061340y L)y C(edy and ().
?ﬁEL” £ RoSPISATORY PW’TFCtT?h FQ« HEX AN

ar

CuND v I0x PIumISSIBLE RESPIRATORY PROTECTION

Vapbor Concentration

sausg i

thaen 15668 pon

to or less tny chemical cartridae respirator
With af organic vevor cartridogei{s)s
iny sweoplieg~air respiratore.
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dny selif-contained breathing apparatu

- o o

4 gas mask with chin style or ftront-

than 53460 ppm ar.pback-mounted organic vapor caniste
Any supplied-air respirator with a
fulil facepieces heimet ar hoode
sny self-contained breathing apparatu
with a full facepieces
Ereaver than self-contained breathing soparatus wi
54800 pom or a tull tacepiece operated 10 pressure
cscave and or othsr entrey demand or other apsitive pressure mod
from unknown & cecabination resoiratoer which includ
cencentrations & iype U suwplied-air respirator with
a2 full facepiece operated in pressure
demend or other positive pressure or
continucus~flow mede and an auxiliary
contained preathing sopdratus operate
pressure-demenag or other positive pre
Fire Fighting Seif=countained breathinge apparatus wi
a Tull facepiece gperated in pressure
demand cr other posifive pressure mod
LLCane &ny gas mask providing protectian
agéinst Organic vaplrss
iny escape self-contatined preathing
Fpparatuse '
Ct) Fire and sefeiy

Emopto
conta
which
hagd |
1>

{(2)

(3)

{4

(5)

yers shall familiarize themselves with the information

ined 1n the fuybstance Technicat Guidelines for hexane

g contained in appendix B in Orcer to easure the safe
ing and use ¢t hexdnes
Ztectrical = For the vurposes of comoliance with sectien
19016309y locetions classifieg &s hazardous locations
tdue tu the presence ©of hexane shali ve Class 1 Group T

Fortaple fire extinguishers - For the purposes of

compliance witn section 1%10e157s hexane iz classified
as a [lass B fire hazarde

Powered incgustrial trucks - For the purposes of
comaliance wWwith section 19104778y locationy clasgsitied
as hazardous lotstions due to the wvresence of hexane
shall be Class [ CGroup 0 o

Flammable liauids - For the purpcses of compliance with
sectinn 191041065 Yivouid hexane 15 classified as a Ulass
is flammable liouida ipray finishing operations shall
be performed in accordance with secticns 1914.107 &nd
1914294 4C)e  Tip tenk pperations ihall pe performed in
accorwanced with sectiovns 19718308 and 191069640
fources of dgniticn - sources ot dgritien such as
smoking or open flames are orehioifed where hexane is
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useds nandled or stored in 2 mannér so 2s to Create &
autential tire or exolusion hazaroe

Yteraedge - Hexane shall be stored so &8s not to come in
contadct with strong oxidizerse

Personal Frotective Sauipment

skin Contact

€i) “moloyers shall provides and reauire employYees to
uses imperwviocus clothings wiluvess and cother
aporopriate protective clothing necessary to
prevent repeated or prolonged skin contzct to
liouid heXanes Face shields sbail comply withn

(i) fmoloyers shall ensure that cluthing which
becomes wet with liguio hexane be removed
immedistely and not reworn until! the hexane is
remevea from the clathinge.

Y Employers shall erisure that clothing wetr with
Ifouid hexsne 15 placed ip clesed containers for
starage until 1t cam be giscarded or untii the
erployer provides Tor the remcval of hexane from
the clothings .f the ¢iothing is to be launde red
or otherwise cleaned to remcve the hexanes the
emnloyer shall inform the person cerforming the
cperation ot the haezardous orogerties of heXanes

c¥e Contack

Ci)y “meloyers shall provides and reguire employees to

uses spiash-proof safety gouvales {tup-cover type
dust and splash saftety wougles)s which comply
#ith section 1910133¢a)(6) where e¥e contact to
liguid hexane may GCEure

Spitils

Fpills or hexane shall be cleaned up immeciateiy atter

eliminating potential scurces of ipgnition and utilizing

-~
id
aad
vl

avellable ventilations

Liguid hexane may rict be alilcowed o enter a contined
spaCes sucth a8 & sewers becauze of the sossibility of an
explosions

Tanitetion

tmployers shali ensure that employees whose skin becomes
wet with [ioguie hexane pramptly wash or shower using
spap or mild getergent to rémove anyY hexane Trom the
fkine
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Trainina and Iinfermaticon -~ Tach esmpioyer who has

empioyees exposed to hexane in excess ¢t the action levels or
emcloyees who may hsve skin or eYe contact with liauid
hexanes or employees who work where accidental reledses
spills fires or explesion at hexane may iociurs shall
annualiy:

1)

€2}

(3)

k)
(12

(22

€3

(4)

%)

Substance fafery Hata Sheet - inform each empluyee of

the informaticn contained in the jubsténce 3afetry Lata

*heaet for hexanes whichk j¢ contained in Appendix &3 and

Medicel -~

{1 tdvise emploryees as to the signe ang symptoms of
expostre to hexanes

(11 Instruct the emplayees 10 agvise the emoiayer ot

the development ¢f signs and.symptoms of expesure
to hexasne which &re listed ia 4cpendix #»

(iftis Ingcruct the employeeés to inform the emplover 7

they develon any of the megical conditions listed
in (kX€2) of this sectioni and

Procogures -

€i) Frevide training to ensure that emoloyees
uncersctangd the preceutions of safe uses emergerncy
proceduressy and the correct use of protective
sguipment relative e haxanes

BEP The pracedureés recuired by (1X(1)s (23 and

(33{1) shat]) bte provided to emnloyees at the
expense of the employer during the emploreels
normal working hourse

Megicel Surveilliance

The employer snall provide medical procedures as

recuired by paregraph (k)s These procedures shalt be

provided 3t nt cost to the employeew

Prenlacemgnt SGuestionnaire — The emplcyer shall obtain
from cach pmpioyee who will bBe expogsed to @irberne
concentrationsg of hexane at or &bave the action levels a
“written statement as to whether such employee has &
history of any of the following:

(i) Chronic lung disease

{91 Skin disease

{i11)Y Liver gi1sease

(iv) Kidoey aisease

Freplacemesnt Hedical oxamination - The enployer shall
nrovide a megdtcal examination for zn employvee if the
empioyYyee provides 8 history of any of the conditions
named in paragraoh (k)(2)e

Results of Preplacemerit Fxamination - the ewployer shall
obtain & physician's writien ooninion based on the
medical examinztion oursuant To peragrsph (k1(3)e
Feriodic Medical. .xaminaticns - The emploYer shall
provide 2 medical examimation for &n employee 1T the
smoloyee advises the employer of the. develooment ofi

(i iny ot the wedical econditions listes in (kI(2)s
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{972 Signs éad symprems lisred in dopendix & which the
employes SuspPeCEsS MaY De causSed by eXposure to
hexanees

Tesults of Feriedit -zaminations - The emoloyer shail
eutsin @ physician's wiitien soinion bosed on the
megical examination pursuant to paraaraph (k)(5)e
txclusiorn or Hemoval from xAposure — 4o employee shall
tontinue to be exposed to hexane if such expeosure couldg
piace the empluyee at increased risk of material
igpairment of Ris healthas

smergency Yrocedures - The emploYer shall provide

emergency and foliow~up medical eixgminations and

treatrent for any emeloyee injures through exvosure to
hexanes

informing the Physician - The emplioyer shall provide to
the examining shysician the following information:

¢i) & copy of this section with its fppendices £s ds
ang T3
€1 ) £ description of the emplpreers duties as they

relate £o his exposure te heXanes
£111) 4 descriotion of any persoenal srotective
ecuidments including respiratorss required to pe

useds
Civ) The results of sny esmployee's esxposure
measurements it availables
Cu) the emuployeels anticipated exposure levelsi: and
{vi)d Uopoen recuest ot the oghysician:s infarmaiion frow

previcus meaical exsminativn of the employees
Physiciants ¥ritten OJpinion
i) The physician's written opinion shall be & signed
statement by the examining shysician soecificaliy
steting:

{4y Whether the emploYee has any detected
medical conditions which could be directly
or indirectly agoravated Dy eXposure to
hexane or which could significantly
intérfere with the abiiity of the emplioyee
te Tollow recommernided or reauired vrocedures
for protecting himselt frum unusual or
QHETrQernCY EXDOUSUres

() Any recommended |imitariens upbon the
ewmployeels expesure to hexanee

(0Y The éuployee has peen informed by the
ohysicien of dny detected medical conditions
whick recuwire turther medical examination or
treatments

(i3 The written opinion shall not reveal medical
intermetion unrelated tc exposure to hexanee
fetussal to be #edically Txamined = If an emplovee
refuses any recuired medical examinations the employer
shell inform the employee of the vassible heslth
consecuences of such rétusal end ebtain a signed
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statement from the semployee ingicsting that the empleYee
understands the risks invaolved bY refusing to be
examinede '

Jecordkeeninges

initial
€Y

€149)

Ciii)

geterminati O

Yhe empioyer sheil keep an sccyrate record of all
initial determinetions reauired to be made
pursuant to daragraoh (cX{1y ot this sectione

"he record shall include the written
determinaticn and any suppdrting documentation as
recuired in paragraph (¢)€1) of this sections
"his record shall be maintained until repfaced pY
& more recent recorda

FRposure measyrementse

1)

€11

Ciii)

sechani
[

£319)

€ii1)

The empioyer shell keep an &ccurate record ot all
measurements taken to determine employee exposure
Lo heXénee

Thig record shall dincludes

(a) The date of measurement;

(k) % reference to the subparggraph of this
regulation which recuired the measurements
it anYy;

{c) Ddperavions involving exposure to hexane
Whith a&re beipg monitored:

(d) Sampling and analytrical methods used and
evidence of their accuracy;

(e) Numbers duraticns and results of samplies takens

(f) Hames Sociel Security numbsrs and eXposure
of the employee monitorede

This record shall be maintained until replaced oy

g more recent record but in ne event for |éss

then one yYears

cal ventilations

dhenn méchanical ventilation:is used &S an

engineering controis the enployer shall maintain

4 recarg of measurements demonstrating the

effectiveness ¢f such ventilation ¢s recuired oy

paragreph (eX013(3) of this seciions

This recorg shall dinclude:

Ca) Date T measurements

(b)Y Tywe o©T measurefient tokens

(¢c) desult of measuremente

This recorg sheil be maintesines for at least one Years

Traininge énd informatione

(i)

i)

The empioyer shall keep an asccurate record of ail

gmnlayee treining and advice raguired by

parecraph (3) of this Sectiche

The record shall dacluget

(2) D&re of trainings

() Hawe and Souciel Security number of emplorvees traineds
(c) Substance of training orovideda
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(1i1) This recorc shall oe maintained until replaced oy
2 more recent recorge
Megical recorodss

(i The emoloyer shall Keep an accurate medical
record Tor each employees
{142 The record shall includes:

L&) Physiciants written ouiniocns
to) FPreplacenent questionnaire;
tc)  Any enployee medical complainis relative to gXposure €o
(d) & sjened statement of any refussl to be examined;
Cey & ¢opy of informacion provided tg the
phiysician wursuyant to paracraph (k)X(9X9i9)
tirough (vi) of this sectigns
(1143  Yhis record shall be mainteined for the duration
of the employment 0f the affected emplicyees
4ccess L0 regordse
(i) 491 records reguireg to be waintained by this
sécrion shzllt be made availvble upon reauest to
aucthorized representatives of the asgsistant
fecreétary end the Directars
€11 tmployee eXposure measurement reccrds reguired to
e maisvained by this sectien shall be made
sveilanle te emoloyees and tormer empluyees and
their designates revresentativess
(i11)  .moployee megicel records recuired to be
maintained oy this sectien shall be made
avellaple upon written recusst to 2 ph¥sician
desiunated oy thne zuployee or tormer empicreée
dbgervaTion of monitorings
BUEY¢
The emiploayer shali give aftected encloyees eor their
representatives an ocoportunity to ¢hserve any monitoring
of emupioryee exuosure to hexane which 13 conducted
pursusnt to this Seltione
Exercise of opmortunity to observe mKanitorinds
(i dhen ooservetion of the monitoring of employee
gXxposurs to hexane reguires entry into &n ares
where the wuse of persongl protective devices i3
recquireds the observer shall uze such equicment
and comoly with alt other zuvlicaple safety
oreceduress _
{33) ditheut interfering with the messurements
chservers shall be entitled to:
(&) Regreive an exgplanzstion of the measurement proceduyress
(o) Visuaily ounserve all steps relateg to the
measursment ¢ eXposure to hexeéne that are
neing pertormed at the olece of exposures
{c) PRecoerd the results gbrainede
Zoloyes netificarione.
The employer shall notify 4o writings within Tive work
goySy every emnloryee who 18 found o be eXposeg to
hexans dhoeve tne permissibie aexposuree The emnloyee

hexa
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shali also be notitied of the ievei ot his exposure and
the corrective action weing taken ©o reduce the eXxposure
te &t or pelow the permissible expésures

Pursuesnt to paragraeh (k) of this Hections when an
employes 3 m2dicel iy examined the employer shall
orovione the eaployee with 2 cepy ot tne ghysiciants
sritten o@inioos
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el TANC . SAFS Y DATA wniws

SUESTANDY PERVIFICATIL

7 Hexgne tn-rHeXalie)

PEGHISSIgbe TYFRFL3UE Y 500 parts of hexazae wer million pares

of air (opm) or 1468 milligrams of hexane per cubic
meter of 2ir (woglfcu mis

PP RFANCE AHD wBbws {olortess |iouid with & milds gasoline-tike

iie

pisd

Lo

Ee

Aol TH HAZARG HAT3

¥sys in Which zhe Lhemical A&ffects Your fody: Hexane
can affect Your bogy it you innale L or iT it coemes in
contact with your skin or eyes or 1f you swalliow ite

I3

Lftects of Dverexposure:

. thort—-term dvereXposure!  Jwerexposure te hexane
may cause lighthesdednessy giddinesss nadusea and
hesdachee It maY &lsc caeute irritation of the
eYes 8ng noses  Lrester exgosurs may cause
vnconscicusness and deathe

—

2 tong-Term Overexposure: Frolonged ogverexposure
te the liauid may csuse irritation of the skine

3 Fegarting 3igns ang Symptoms:  You should inform
your employer it yau develop amy sidns or
syputoms associzted with hexane exposures

T
2

£

Mo R ANCY F I

vob Aal PRLOEDUR

Y4

-

Zye TXuosure:s 1T hexane sets inte ¥Your eyeSs wash the
gyes immentately with larce amounis ot Waters |ifting
the lower snd upper lids occastionally. If irrditation
persists atter washing cet megical atientions fontact
fenses shogld not we worn when working with this
chemicals

3kin zxvosure: 1T hesrane gets on yeur skin groempely
wzsh the contamineted skin using sgap or & ailg
detergents 1T hexane zoaks throughk yaur clothinags
remcove the clothing inmedizately and wash the skin using
scen or a mild detergente I drrication persists after
washing get medicé) attentions Lo not wear the clothing
aoaln until the hexane is removeds seplace or repsir
imperviaus clothing that hes developed leaksa

adore
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Breething: IT you or any other perscon oreathes in large
amounts of hexsne remave the exposed person to fresh air
st oncer [T Greatbing has stopped oertform artificial
respirations ®neep the atfected person warwm &nd at resce
Cet megical attention as soon as pisciclies

Swallowing: [T hexane has been swalliowed do net cause
wvomitinge Fet medicdal gttention immediatelYe

Fescued HNowe affected person from the hazardous

e posdres T the expgsed person has been overcomes
nority sareone else and put dnto #tfecr the estanlished
EMErgency rescué procegdurese Do ot become a casualty
yourselte Understand your emergency rescue procedures
and know the lecaticns of the eaquinmeny petore the need
Grisess

CEPIARILRE aRD PREQZCTIVE CLOTHING

ReZPTRATOREY wespirarcrs are not the best way to ceatrol
gxposure to hexanees You can only pe required to wear
them for routine use it your emoloyer is in the process
¢t dnstalling controls or 1f control measures prove
inddecuetes YoU B3y be reguired to wear respirators for
nen—routine activities or in emergenciess I
respirstors are worns they must have o Mining
Tntorcement ang Sefety Administration (MELA)/kational
institute tor Gccupaticnal 3afety and sHealth (HINEHD)
zpproval labeie Culder respirators may have & fSureau of
¥ines apbroval labvele) For effective protections
respirators must 37 your ftiace and hésd snwolys
Fespirators shoula not be locsened or. removed in work
situdrioens where there use is reguired. it You can
smell hedane while wearing @ respirators the resoirator
is not working correctlys go imemediately to fresn aire
't You experiesnce gifficulty oreathning while wearing &
resgirstors teif ¥Your empioyere

PROTECTIVL ELLTHIRED  You must wear impervicus clothings
gliogvesy tace shieig @r other zoUprooriaie pretsctive
clething to prevent repested or prelbshiced skin contsct
with idauic hexanee

Yo PAGTECTLIONS  You must wear sblash-oroof safety
ccagles (Cup-cover type dust and sploash-proof googles)
where eye contact to | jouid hexans may occure

FonCAuy Ty Fol SAFL UeBs HANDLING AND SToxAG2

Hexane s 2 flammacle liguid and its vapors easily form
exgliosive mixtures with aire

HeXane MUzt be storeéd in tightly claosed containers in a
coccls well venrvilated area away frem heats sparkss
flames and strang oxidizerse

Beurces of tarition such as smoking ana open flames are
prehiited wherever hexane is hendleds wses or stored 1n
& manner that could create 8 ovotential fire or explosion
hazards
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You must use non-sparking tocls when voening or clesing
metal containers ¢t hexanes snd centainers aust be
bonded and grounded when pdouring or transtferring ljauig
heXBries

it your skin cecowes wet with [iouis neXaner you must
promotty waesh or shower using scaen.or mild detergent to
remove the hexame from your skine

Clathing wel with hexane cin be easily Tgniteds You
must immediately remove any c¢lothing that becomes ket
Wwith Iicuid hexane and this clothing must not be reworn
until the hexane is removed from tne clothinge

Fire extinguisherss where providens must be readily
avaitlable and you should know whersg taey &re and how to
operats thema

Ask your supervisecr where hexsme 35 ysed in Your work
ered and ftor eny additional plant safety and heal th
ruless
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SUBZTANCE T¥LnMNICAL dIDiLInss
_ v KA g
ia FHYZTCGE AN DaFHILAL DATA

Ao Supstence identification
Te Synonyms:  HexXy]l hydridgel normal hexane
2a Formulat (H3¢{H2)I40HT
3 Mplioculsr welight! 56
Ba Plivsicaetl Data
T Boilting point (760 mm Hgdt &8.9 ¢ (156 F)
2 fpgcific gravity (water=13: 0.7
2e Vapor dgensity air=1 2%t bhoitling point of Hexanel!: Zeft
be Melting points =95 O (=139 F)
S VantGr presswure at 0 € (68 Fd):r 124 mm ke
G Solubility in waters % bY woight at 29 ¢ (68 Fl:r  Ge012
7 Fvaporation rate (butyl acetate=1): ODsta not availadle
Be fpoedrance and codor: foloriess tiouid witin 8 mild

gesaline-like odor

ile Fiabs XPLUSTww ARD R sCTIVITY HAZARDS Daié

e Fire
Ta Flash point: -2T07 £ (-7 F) (closed cup)
2 futostgnition temperature:s 225 € (437 F)
3a Flammable Himits in airs % oy volume: Lower: 1a.13
Upeers  feb
4L cXtinguishing redias  firy chemicals foams carbon dicxide
5¢ Sgecial fipe-faghting procedursst LU not use &

sobid stream of water since the stream will
scafter and spread the fire« dse water spray to
copl containers exoposed to a fires

Ge Unusual fire and execlesion hazards: Hexane is a
flammaple tiouide its vapurs can sasily form
explosive mixtures with aire =il ignition
sosurces must oe controlied whera hexane s
hangleas used or storeds deXarne vapners are
heavier than air and may travel along the ground
and be tgniied by ooen tlawmes or sparks ar
locations remote from the site at which hexane is
mandgdleds

7s For nurposes &t conforming with the requirements
af 29 LFR 191061062 hexane is classified as a
Class :# fiammsvle licuids ¥t 2754 poms» one-
tourth of the lower flammabies limits hexane is
considered to be A potentiai fire and explosion
haza I"'fj & .

B For purpeses ot corplying with 9 CFR 191043489,
the clessification of hazaraous iocatiuns as
descrined in Artvicle 508 ot the Hatiocnal
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Tlectrical (ode for hexane shall be Class I Group

e

Reasctavity

Te Londitions contributing to dinstebility:r Heat

26 incompeayinilities: Congact with sStrong oxidizing
agents may cause Tire and explosicnse

3a Hazd rgous decampesition nrogutis:  Toxie gases

ang vaposrs (such as carboen monoxide) may bDe
released in a3 tire involving hexanee

b fpecial precautions! Hexane will attack some
forms of plasticss rubber and ceoatings

SPILLs LE3K AND DISPFOSEAL PYOCEDURES

¥t hexane is soilted or leakeds the following steps
shoula pe taken:

Te Femgve atl Jgnitidn sources
2% Ventilare area of spill or teak
Ze For small guentitiess zosSorh on paver towelse

cvaporate i @ sate place (suck as a Tume hood ¥e
Ellow sufficient time ftor vapors to completely
ctear hood dutt works then turn the Dapers Large
cguantities may ve caliecteds and zrtomized 1in &
suitabie combustion chambere déxane may not be
allowed to enter & confinec so0sces such as @
sewers hecause of the possyoility of an
exu | 0si0rie
Persans not wearing protective egquipment should be
restricteo from areas of spille or teaks until cleanuw
has peen completeds
Waste gisoussl methodss
Hexane may be gispased of oy stomizing 9n & suitaple
copbustion chanbere
MOHTFUz ING AND MTauum, PROCTTIURYS
TAFUBUAT ABOVL THL ACHION LTVYEL: Megsurements taken for
the purpose OF determining emploYee exnposure under this
zection are pest Taken such that the average sight~hour
exposure maY be deéterwined from 2 singie eight-hour
gsannle or two (2 4-neur samplese Short term interval
semples (uo te 36 minuvtes) may 2lso be used to determine
average exvosure level 1T @ mindmum - of five (5)
meésurements are taken in 2 random Manner over the
gight~hour work shi1ft. Handom samoling means that any
poerticn of the work s#ift has the same chance of being
sampled 3s any Gthere The arithmetic average of all
such random egual duration samples taken on one (1) work
shift 1s an estimate «f an emoleyeets average level of
expesure Tor that worik shifte 4fir samnies should pe
taken in the ewployesls preathing zone €a2ir that would
most nearly represent that inhaled by the emoipreede
fampling and anelyses may be pecformed by instruments
such ag detector tubes certified by HiISH uynder 42 OFd
Fart 842 nortavle gdirect-reading instrumencss gas and
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vaper adsorption tubes with subseguent chemical analyses
or dosimeterss The method 0f measurement must determine
The concentratien of hexane to plus or minus 35%.

oS EXPORIRY RBOV, TH. PEEMISETIRL: FXPL3U&::  The monitoring
under this section should pe essentially the same as
decscribeg under paraoraph 1Ve 8e Labuorateries
performing chemical analysés shoulw be accredited 1in
Industrial Hygilenme Chemistry Dy the imerican industrial
Byciene fssoCiation (AIHAY. fthe method of messurement
must determine the concentration »t hexane to plus =r
minug 45%« Methods meeting these eccurdcy reguirements
are asvailaple from RTGSHe

Va MISCELL AN US FRECAUTIONS

fo Ytore hexane in tichtiy closed containers in a cools
keli-ventilated arecze

B High exposures to hexane can occur when transterrihg the
lieuid frem one centainer to anothers

Ce ken—sparking tcols must be used to ooen and close metal

hexane containerss These containers must be etfectively
grounded and oondes Drier to pouringe
Do “mployers must advise employees of all olant areas and
cperations where ¢xposure ©e heXane €duld oCCurs
¥ie COMMON CPLoRrATIOINS
Conmon overarions in which eXposure to héxane is |ikely to
occur are! during its productions in the use and handling of
gascline which contains hexanes 1ts use as a solvent for
inkss rubberss asdhesivess lacouerss and .stainss 1ts use as an
extraction sclvent in the processing ot vegetable gils and
me«t scrapss and 1fs use an intermediate in the synthesis of
colyolefins and elestomerss itz use as & laborstory reagent
and thermometer fluids @ngd i%s use 1in the pharmsceutical
ingustrye
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AFFIRDIX © - MED:CAL SURVETILL akC. GUIDFLINES

RLUTES OF gnNTHY

Inhalatione

ils TOXTCOLOGY

Hexane vapor s & nsrcorics it also is & mild upper
respiratory irritants Folyneuropathy has ceen reported to

ocCur in Jasdnese worker$ oexpused to hexane vaoorss Sffects

aopearen to be reversibiea Concentrations of 20,000 pom
oroeduced narcesis in mice within 30 te 60 minutess

coniviul signs and death cccurred at 35+0u €o 4Ds600 ppms at
640800 ppm respiratory arrest was produced in 285 to Lab
minutes frow the start of exposures Cuncentraztions up to

Bse 380 pom proguced no anesthesise  In human subjectss 22000
ppm for 10 minutes oroguced no effectsy but S»880 pom
resulted 1n disziness and @ serisation of giddinesse Other
investigators renurted slight nsussas headascher ang
irritation of the eyes and throast et 15480 $0 12500 pome in
industrial oractices mild nartotic symoutoms such 3s dizziness
have Deen sbsarved when Concentrations eXceeded 1000 Doms
but not below 5040 pome Chronic effects have rarely been
repartegs ihe lilguid is & defatting agents and prolonged
EXDTSUre may Ccause irritation of the skine Aspiration may
cause & chemicai pneumaonise

iilte SIGMS AND SYMPTOMS

Lightheadedrnessy nauseas headaches numbriess of extremitiesy

muscular wesknessi irritation of the eres end noses

dermatitis may cccur ¥rom prelionged skin exoosuree
Aspiration may cause signs and symptoms of & chemical
DNPUMQOnide

iV AP LCTar THSTS

Ve

Yorne in COMMSN USaLEee

Femove from excosurse Flush eyes with water ang wash skin
with scep and weters Lo note induce voiiting i1 swalloweds
Give arvificial resuscitation if indicereds Recovery is
usuelly rapid 8nd comdletes

Vie TURVELLLARTT Anl PREVORTIV. CONSTIOLRE . JONS

he GENTRAL
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Most reparted effects of hexane are coused by its
narcotic ard irritsnt orovertiese 1t 15 important that
the physician vecumes tamilier with plant voerating
conditions in which eXposure tg hexane occurse Those
With skin giscase may not tojerate the wearing of
protective ¢lothing 8ad those with chronic reseiratéry
digedse may not tolerate the wearing ot negative
pressure respiratorse

Be  PRoPLACEMENT

Foutine meaica!l higstories and physicsl examination are
ot requirsds Howevers the employer must screen
employers tor Bistary of certain medical conditidns
(listed below?} which might piace the employee at
increased risk from hexane exposurse: unly thuse giving
g positive history of these conditions nust be referred
for turther medgical examinationss

1 Ykin disease =-- Hexane 1s & skin defatting dgent
and Can cause gerpatitis an prolonged axposures
Persons with preexisting skin disorders may be
more susceptiole to the effects of this agents

2 Chronic resgirstory disease -— :n persons with
impaireo pbuimenary functions esobecislly those
with ovstructive airway giseasess the oreathing
of hexane micght cause exacerbation of syaptems
due te ts irritent propercties.

f
-

Liver @issease —=- &lthough hexane 15 not known as
a liver toxin in humanss the importance of this
orgen in the bDiotransfoermation and detoxification
of toreyon supsiances shoulg be considered before
exponsing persons with fmpaired {iver functione

4w Kidney disease ~— althouch heXxane is nGt known as
a kidney texin in humanss the Importancs ot this
organ in the elimination of toxic subBstances
justifies special consideration in those wmith
impeired renal tunction.

Cs PrgIQRil [XAMINATIONR

EeE]

Foutine periedic examinations are nnt reguirede
Howevers 1t thie emploYer recomes eware of an emoloyee
with the above listed tonditignss he must refer such
employee for turther medical examindticna

keferences
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1e fmericaen Conference of Governmental Tnoustrial
Hyofenistssd idexanes® (3u e2ner 20 Drintingls Docygmentatian of
The inreshold Limit Values fer Sunstances in Wworkroam S9rs
Lincinnatis T%74s De  T26H6

2o  Hygiegnic Fyide ieries: “Hexaneo' dmericen Industrial
myglene #sssecigtion Jdourngls 2007071, 1459,

L™ Swanny e fex Jrey ot alss f‘;iCut_e Ahelation ToXicolooy
ot Volatile Hrdrocarbonss®  american industrial Hygiene
ssspociation Jdourngls 325:517-518s 1974,

Lo Incues Tar et ale: "Polyneuritis L3used by n-Hexane and
the waximum il inowable Concentiations® Presentation at XVi
Longress an Lccuostiana!l tealths Tokyos Jadarnis Septe 22-27s
16T



by

RIJaH/a9HE Draft Technicael standard

and duppurting Socumentation tor HEXENF

REFZRENUET AND 2QURCFS
Mo XA
1910, 95
() Methods ot Compliance -~ Upen surfece tank classification based on

relative evanoration rate of (.75 hourse 4s Ke Doolittles "The Technolo
ot Sciventszs ant Plasticizersts John Wiley & Sonssy IncCes
Bew YorKs 19543 poe 35%4-3574
€Ce) Fire and Lafety _
(13 =lectrical - tiassificetion based on "Fire Hazard Classifica-
tion ot Chemical Vapors Selative t¢ “anlosion-preof Slectrical
Fouipmenty® H,. Carhart et &l x8tional Acasdemy of Scdericess

1973,

report to Ue Fa Ccast Guards regoart noe C6E=-D-97-Fhs pe 164

(1) Persanal Frotective “ouioments and:s (h) Sanitation

EyYe: AiHA

Hyge Luidei Charter Chemical €6« Product Bulletin:

brants "foxicolocy of the Iyenw
Skins  Pattys Pinde HYCe and Toxe®s 5I82 Hyoe Guides and 5a8x»
#jangerous Prowerties of inde %ateriais®

Ingestion=
Y]

-
sk
i

)’ v

--'!Iﬂ

Cowmi

i¥
HEE R

Bk in

Zaxs “"dangerous Froperties of inds Materialsg" and

Hyge SUTGE

Clasedification: 2
Cutoput statement numbers: 1

sAeceptionst  Mone

Grant reports in general for mixtures of hydrecarboens that "
varicus liguid hydrocaroon:s of getroleum cause dittte or no imijur
on direct exXxternal contact with the eyes in particulars kerosene
fep=-bases Lroddard solvents and netroleum oil on rabbit and human
coriteas are essentially innccucuse Liguid oetrolatun and nuritie
gegdorized kercsene such as used for insecticide solvent can be &
to humeén eyes withott causing discomfore or signs of dirritations

MAgre voletile derivatrivess high—test gaesgline in particular
cause smarting and 9ain on solesh contact With the eyes Dut oaly
siight trensient corneai epithetial disturbances«" He adds that p
butune injected into the anceriur chamber of raboits as & cas
caused no gisturbances

For suiventss brant states "4 gplash ot a chemicaliy inert
solvent ususlly causes immediate stinging and smarting pains andg
may cause loss of scome or ail of the corneat epitheliuns particul
it it iz a guod fat solvents but as @ general rule it does not da
the corneal strema underlying the epitheliume _ven if all the
esithelium is lest trom the cornea as 8 result of solash of ordin
srgenic sclventes it generally regenerates in a few days without
residual permanent damagees White the esithelium is missings the
strome may be slightly swoiien asnd the vosterior surface of the ¢
may apoeer wrinklege®

riak simply savys to flush eyes immediatelye Charter
Chemical Freduct Bullewin zimoly states that eye contamination ca
cause “undesirable effectgen

A classificetion of 2 is concluded appropriarte to prevent th
possible ettects citede
Clagsiticatioan: 2
2utobut statement numberss 25 7hs Tais 21



KISHMAGEHE Lirsty Yechnice] standard
gmd Zupporting Documentation OFr «EXan®

xgeptianss None

Fatty notes in geoeral ther “the biguid paratfin hydrocaroon
arg fat soivents and orimary skin irritantse. «épeated or prolong
skin contact will dry and wefar the skins reswvlting in irritation
dermatitise"

The &.+4 Hydienic Guide aurées with the apovesr as does 58X w
1i5ts 1t as being en acutz and chronic lecal irritant of slight t
hazards

Hexane has @ vaoor pressurs of 124 mm Hg et 206 degrees Ce I
@ Ttash point of -7 degrees F and is Cal4% soluble in watere

i classification ot 2 is councluded appropriate to prevent th
vpossibls effects citeds

ingescion =~ Classiticationt 0

Dutput stertement numbers?: Hone

Exceptions: wWone

Tax lists the acute systemic effects of ingestion of the var
to e of silight toxic hazarge The aiHk Hygienic Guides for hexan
heprane report "the parsaffin hrdrocarbons are anesthetic agents a
muGuous membraness bhut 40 ot Ctause systemic toxicitye®

it 1s concluded that ingestion of this substancer in the con
this standérds would nout be a hazard in the industrial environmen

€. PIRATOR TABLE DuTUR NTITION
SUBS 1 EHC ot wexane (n-heXane)

e Je Le 5TARNDARD: 220 zpm

WARNING FHRIPESTIES:
Ddor Threshold: &o guentitative information is available concerning
the odor threshold of hexanee
Irritation cevels: TYhe Documentation «T TLels notes thet "orinkers
Yaglou and Warren found siight nausea:r headaches eye and throat
irritecion at 1400 te 1500 ppms  welson fouhd no drritation at
568 pom In unacclimated subjectsa®
Eveluation of Warning Frooerties! Since hexane can be detected at a
conCentration &poroXximately 3 times the permissivie exposure limites
hexane is trested &és a material with good warning provertiess
Las sorbent respiratory equipment 3s cermitteds
Lt 5800 ponm
Bazis ter (ULH Value: This iDLd is based upon the report in Fatty
that & To-minute exposureé to 5008 pom "caused dizziness and @
sensation af piddinesse"  Since these symproms could impede
escepes HUUD ppm s Jjudged to ve the I5LH concentraticns
Otwer ToXicolougical Intormation: Patty stetes that "hexane is three
times a5 tuxic to mice as pentane. Kircosis is oproguced in mice
gt concentrations cof zoproximately 35:400 vom (3 per cent)s;
cenvulsions ang deeth resulted from exposures of edual durstion to
355000 to 405000 pmm %35 to 4 per cCencde The iIH4 Hrgienic
fuides nete that thess exuosures are for 1 houre in many 2600 pom
(Ga2 ver cent) hekane produced no syYmgtoms during @ 1u-minute
exposures whereas 5080 oom (G5 per cent) caused dizziness and a
sensation of giddinesset
The Hygiernic Guides note thet "narcosis is the most
imporcant effect of exvosure® to heXanés
SLHs 12,000 oonm

e
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Pringipal

Use/TRoosUurs

inhalation of vagor curing
use as an extractant of
égricultural prooucts
{sgoybeanss cottonseéeds
Tlaxseeds saffiowers corna
peanuts)

inhalation of vapor énd

skin contact with [iauid
curing menufacture of
poelyobifinsg and certedin
elastoemers Chich~-density
pelyetnylenes polyproovienes

colyisoprenes ethylene-propYiene

rubber) sexsne is @ catalyst
carrier agnd assists in
controlbing selecular weight
py droepping the asolymer out
of soluticen when & certain
moléculae weight is reached

inhalation of vapor &nd skin
coentact with liouid during
use as &n extracrant of
enimal fat (rendering and
degreasing of meat scrapss
extraction of edinle meats)

inhatetjion of vaeper énd

skin contact with liwuid
guring use as & sclvent in
gdhesives to Ccontrol
viscosity and reduce drying
time {rubber cements - exten-—
sivelys shoe cements china
cementy waterproot adhesives)

inhelation of vapor and

wRkin coentaset with licuid
during use 1in the
pharmacetitical ikdustry
treaction mediume immisciole
sglvent for the 1iselatien

of products ot sy¥nthesis

and constituents of drugss
extractant~ercot for nro-
guction of sikaleoids and

-
E

ot

HEX ai %
boute
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{urrently Used
Control sethods

Frocess enclosures general
gilution veatiiation

FrocesSs enclosure: general
gifution ventilation

Brocess snclosures general
dilution ventilation

General dilution ventila-
tion to keep To¥ pelow
5840 pom

tocel exhaust ventilations
general dilution ventila-
tion: enclosed process
(devending on nrocsdure)
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gigitaliis from olants)

inhaleticn of vapar during
the menutacture ot hexane
(tractional distitlation
T petreleum cracking
progucts or npatural gas)

inhaletion ot vesosr dufing
ihe cogmoounding of acdhesivés
using hexane ss & dituent

cr wehicle spivent

inhalstion of vapor and
ckin contdct with licuid
guring cleaning and
meintenante of Starage
crums angd tanks and
guring accidental soilis

inhalation ot veoar arnd
skin centact with liguid
during comoosunding &na
use of orinting inkgs
fecquers angd stains

inhaiation of vaper and
skin contact with |iguid
wuring use as & léboratory
reagent (general zolvents
cuaptitative ansli¥ysis ~

Tor determiniang vesticides
irr blond ead plaswas
determinacion of refractive
index of mineralss

inhalation of vawgor and
skin contact with icuig
guring manutacture of

VoW temperature thermpo-—
meters (heXane renlaces
BercLiryY and ts colored pDiue
or redd

inhalation

Zkin caontact
localdized
~= ingestion
akin contect resulting in

Borumentation for

e
i
73

Ak

A3

irr

standard
HEX AN

resufting in

itation

Process enclosure

tocdl exhaust ventilations
general dilution ventila-
tian

Local axhaust ventilation;
ceneral dilution ventila~
tions versonal protective
equipment €respiratory
srotective cdevicesr gloves
gogalies?

iocel exnaust ventilations
general dilution ventila-
tion
Local exhaust ventilétions
genera!l gilution ventila-
tion

Locel exhaust ventilations:
general gilution ventijla-
tion

sbsorption andg subsesquent
systemic peisoning



