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The basic text of this document contains the draft technical standaxd
approved hy the Joint Review Committee of +the' HNIOSH-0SHA Standards

Completion Program and the supporting documentation for the substance ETHYL
BENZENE.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status wuntil

final zrules have been 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 working documents used by the various SCP
working groups during the development of the draft technical standard and

~serve as the technical foundation for the standard. The classification for

each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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DEFINITIONS _

PERMTSSIBLE EXPOSURE = T"Perwmissihle Exposure™ means inhalation of
ethyl benzeéné in conceéntzations not in excess of 100 parts pezr
million Cppm) (435 milligrams per cubic meter, mgscu.m.) averaged

over an 8-hour workK shift, as stated in section 1910.4%3, Tabla G-1.

ACTION  LEVEL =~ ‘"Action ZILevel™ means one half (1/2) of the
permissible exposure for ethyl benzene.
ENPLOYEE INFORMATION - Each employer who has a werkplace in which

ethyl bhenzene is present shall:

«(n

(23

(e}
{1

- (2)

3)

i)

(5)

STANDARD AVAILABILITY - FEKeep a copy of +this section with its
appendices at the workplaeé., This material shall be made xeadily
availahle teo affected employess; and

PRESEMNCE OF ETHYL BENZENE - Inform =affected employees of the

guantity, location, and manner of use or storage of ethyl benzene.
EXPOSURE MEASUREMENT

INITIAL DETERMINATION - Each employer who has a place of employment
in which ethyl benzene is released into the ‘workplade air shall
determine 1if any emplovee may be exposed to dirborne soncentrations
of e2thyl benzene at 6r above ths action level. The determination
shall be made edch time there is a ¢hange in production, process, ot
control measures whi¢h could result in &n dncrease in airborne

concentrations of ethyl benzene. & written determination shall be

made and it shall contain at least the following informationt

(i) Any information, obsexvations, or calculations which would
indicate employee exposure to ethyl benzene;

(ii) Any measurements of airborne concentrations of ethyl benzene
taken;

(iii) Any employee complaints of symptoms which may be attributable
to enposure to ethyl benzene; and '

(dv) Date of determination, work being pexformed at the time,
locgation within work site, name, and social security numberx
of each_employee considexed

IHITIRL EXPOSURE MEASUREMENT - If the ewmployer determines that any
employee may be exposed to airborne concentrations of ethyl benzene
at or above the action lavaél, the auposure of the emploved believed
to have the greatest exposure shall be measuréd. The exposure
measurement shall bé representative of the maxrimum exposure of the
employee. '

INDENTLFICATION ©OF EXPOSED EMPLOYEES - If the exposuxe measurement

taken under paragraph {(¢)(2) of this section ‘reveals emplovee

exposure to airborne voncentrations ¢f ethyl benzene at or ahove +the
actioh Yevel, thé employéer shall:

(i) Ydentify all employees who may he erposed at ox above
the action level; and
(ii? Measure the exposure of the employees so identified.
EXPOSYRE ABOVE THE ACTION LEVEL - Tf an employee exposure
measuremsnt zeveals ‘that an employee is exposed to airborne

concentrations of ethyl benzene at or above the action lewel, but

not abeve the permissible esposure, the euposure of +that enployeg
shall be measured at least svery two months.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE - If an emplovee srposure
measurement reveals that an employee is eéxposed to airborne



e,

NIOSH/QSHA Draft Technical Standard
and Supporting Documentatlon fox ETHYL BEHZﬁHE

»

cencentrations of ethyl henzene above the permissible eRpOSULeE, the
employer shall: '

(i) Inforn the employee¢ of the esposure as required by para-
graph (NJI(1) of this section; ant
(ii? Measure the exposutre of the emplovee at least monthly; and

(iii) 1Institute contrxol measures as regquired hy paragraph (E) of
this séction.

(6) TERMINATION OF EXPUSURE MEASUREMENT ~ If two consecutive employee
exposure measurements taken at least one week apart zreveal that the
employee is exposed to airborne c¢oncentrations of athyl benzene
below tha action level, the employer may terminate subparagraph, use
of respirators shall not constitute reduction of employee exposure
below thg actison level.

td) METHODS OF MEASUREMENT - An eémployee's exposure shall he obtained by

‘any combinatioh of long term or shorxt term samples which represents the
employeé's actual exposure -averaged ovex an eight hour work shift

(Appendii B (iv)). The method of maasurement shall have an accuracy, to
a confidence level of 95%, of not less than that given in Table 1 below.
Table 1
Concentration Reguired Accurzcy
Above perxmissible exposure Plus oz Minus 25%
At or bhelow permissible exposure
and above the action level Plus oxr Minus 35%
‘At or below the action leével Plus or Minus 50%
(&) Methods of compliance
(1} ©Engineering contzols - No employee shall he expvosed to ethyl bhenzene
above the permissible limit as defined in paxragrapvh (a)(31) of this
section. Engineering and work practice econtrols shall be used Lo

reduce exposure to ethyl henmene to at eoxr below the permissible

exposure .

(i3 When mechanical ventilation 4is wused to contrel exposure,
measurements which dewmonstrate system efficiency (for
exawple: air veloevity, static pressure, ox air volume) shall
he made at least evexy three months.. Measurements of system
efficiency shall also he made within five work days of any
change in preduction, process, oxr control which might result
in & reduction in control.

(ii?7 Wheze a fan is located in duct woxK and_uhere ethyl benzene
is present in <c¢oncentrations greater than 2500 ppm, one
fourth of the lower flammable limit, the fan :otatlng element
shall he of nonsparKing material or thée casing shall gconsist
of, or be lined with, nonsparking meterial. There shall he
sufficient clearance betuween the fan rotating alement and the
fan casing so as to prevent contact.

(22 Respirators

(i) Compliance with the permissible exposure may not be achieved
by the use of resplrators except:?

(a) Dlring the time rexricd necessary to install engineexing

_ controls; or

{h) In work situations in which engineering controls are
technically not feasible; or



R

NIOSH/0SHA Draft Technical Standard
and Supporting Dotumentation for ETHYL BENZENE

{c) In work situations in which feasible engineering and

work practice controls are insufficient 4o reduce
enployee exposure to at or Dlelow the permissible
exposure. Where technically feasible engineerindg and

work practice controls are not suffigient to reduce
exposureé to at or below peérmissible exposure, they shall
be used to reduce eXposure to the lowest level feasible;
or
(d) For operations not exceeding 40 hours per yeax; or
(e) In emergencies. _
€iiy Respiraters shall be jointly approved hy the Mining Enforcs-
ment and Safety Administration (formwerly Bureau o:f Mines) and
by the National Institute for Occoupational Safety and Health
: under the provisions of 30 CFR Part 11.
(iii) Ewmployers shall seleot and provide the appropriate respiratox
from Table 2 and shall ensure that +the employee uses the
_ respirator provided.
(iv) Employexs shall institute a respiratozy protedtion program in
agg¢ordance with sections 1910.1348(h),(d),{e), (F) and (g).

Table 2.  RESPIRATORY PROTECTION FOR ETHYL BENZENE

Condition Permissible Respiratoxry Protection

Vapor Concentration

Egual to or Less
“than 400 ppm cartridge{s}.
Any supplied-air respirator.

Equal to ox Less

Equal to o% Less _ _

than 5000 ppm A gas mask with a front or back mounted ocxganic vapoxr
canister.
Any supplied—~air respirator with a full facepiegs.
Any self-contained breathing apparatus with a full face-

piede.
Greater than Seli—COntainad'breathing apparatus with a £full facepiece.
~~5000 ppwm or operated in pressure-demand (positive pressure) mods.
Entry and Escape _
from unknown Con- air respirator with a full Facepiece operated in préssure-
cantrations demand (pésitive pressure) or continuous flew mode and an

aurgiliary self-contained air supply operated in pressure-
demand mode.
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- Firé Fighting Self-contained breathing apparatus with a full facepiéce

operated in pressure—demand (positive pressure) mode.

Escape Any gas mask with a full facepiece proviging protection

sl

against organie vapors.
Any escape self-contained breathing appvaratus.

{£) Fire and Safety

Enployers shall familiarize themselves with the information tontained in

the Substance Technical Guidelines £or ethyl benzene which is contained

in Appendix B in order +to ensure the safe handling and use of ethyl

henzene.

(1) Electrical =~ For the purposes of compliance with section 1910.309,
logations classiiied_as'hazardous-lqca%icns due té the presence of
ethyl benzene shall be Class I Group D.

(2) Porxrtable fire extinguishers ~ For the purposes of compliance with
sec¢tion 1910.157, etliyl bencgéne is classified as a Class B fire
hazard.

(3) Powered iIndustrial +truceks - For the purposes of compliance with

section 1910.178, locations classified as hamardous locations due to
the presence of ethyl benzene shall be Class I Group D.

(%) Flammable liguids ~ TFor +the purposes of compliance with section
1910.106, liguid ethyl benzeneé is classified as a Class I Group- D
flammable liguid. $§pray finishing operations shall be performed in
accordanee wWith sections 1910.107 and 1910.94(e). Dip tank
opexations shall be performed in accordance with sections 1910.108
and 1910.9u40d) . '

(5) Sources of ignition - Sources of ignition such as smoking or open
flames are prohibited whexre ethyl benzene is used, handled or stored
in a manner so as to creats a potential fire of exrplosion haward.
tu (g) Pexrsonal Protective Eguipient

(1) &Skin Contact

Lid Employers shall provide, and require enployees to use,
impervieuds cvlothing, gloves., face shields (8 dinch minimum)
and other appropziate protective «clothing necessary +to

prevent repeated or prolonged skin contact to ethyl benzene.
Face shields shall cowmply with sectien 1910.133(a)(6).

(ii)d Employers shall ensute that c¢lothing contaminated with ethyl
bénzene is placved dn ¢lesed. containers. Empléyers shall
provide Hfoxr tThe cleaning or disposal of such ¢lothing and if
the ¢lothing is to be laundered or othaerwise c¢leaned, shall
inform the person performing this operation of the hazardous
propexrties of ethyl benzene. _ _

(iii) Employers shall ensure th1t noen—~impervious ¢lothing which
becomes wet with ethyl benmene be removed promptly and mnot
reworn until the ethyl behzene is removed from the clothing.

Liw) Employers shall ensure that clothing-which bhecomes wet with
é¢thyl beéenzene bhe rémoved immediately and noet reworn untll the
ethyl benzene is removed fxom the clothlng
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(2) Evye Contact

(i) Employexs shall provide, and require employeses 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 liquid ethyl benzene may occur.-

{h? Spills
(1) Spills of sthyl benzene shall bhé cleaned up immediately after

eliminating potential sources of ignition and utilizing available
ventilation. :

(2) Tigquid -ethyl Dbenzene may not be allowed to enter a confined Space,
such as a sewer, becausé of the possibility of an explosion.

i3 Sanitation
(1) Employers shall ensure that emplovees whose skin becomes wet with

ethyl benzene prompily wash or shower as necessary to remove any
ethyl benzene from the skin.

(2) Where shkin contamination may ocour and showers are reguired fox
adequate c¢leaning of the bhody, employers shall provide showexrs as
described in section 1910.141(d3X(3).

i Training and Information — Each emprlover who has employees exposed
to_ethylheuzene in excess of the action level, oxr employees whe may have
skin or eye contact with liquid ethylbenzene, or employees who worxrk where
aceidental relenseg, spill; fire, or explesion of ethylbenzene may ococur,
shall annually:

(1) Substandée Safety Data Sheet - Inform each employee of the
informatioen contained din the Substance Safety Tata Sheet for
ethyllienzene, which is contained in aAppendi® A; and

(2) HMedical -

(T Advise employees @as to the signs and symptomns of exposure to
ethylbhenzene.
(Ir) Instruct the employees 4o advise the employver of the

development of signs and symptoms of exposure to ethylhenzens
which are listed in Appendix R.

(rix:; Instruct the employees to inform the employer if they develop
any of the medical conditiens 1listed din (R)(2) of this
section; and '

(3) Procedures -
(1) Provide training to dinsure that employees understand the
: precautions of safe use, emargency procedures, and the
torrect use of protective egquipment relative to ethylbenzene.
LT The procedures required by (33013, (27, and (3)(I) shall be
provided to employees at the &xpense of the employer during
the employee's no:mal working houzxs.
(k) Medical Surveillance _
(1) The employer shall provide medical precedures as required by pana-—
graph (k). These progedures shall be provifded at nho cost to the employee.
{2) Preplacement Questionnaire - The employer &hall obtain from each
=—amnployées who will bhe zxposed to liquid ethyl benzene, orxr airborne <concen-—
trations of ethyl benzene at or above the action level, a written statement
as to whether such employée has a history of any of the Ffollowing:
(i Kidney disease
1ai) Liver disease
(iii) Chronic lung disease
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Tiv) Skin disease

(3) Preplacement MWadical Examination =~ The employer shall provide a
medlcal examination for an employee if the employvee provides a history of
any of the condltlons named in paragraph (RX(2). _

(&) Results of Preplacement Eramination - The empleoyar shall obtain a
physiﬁiﬁnis written opinion based on the medical examination pursuant to
paragraph (k)Y(3).

(53 Periodic Medical Examinations ~ The employer shall provide a medical
examination for an employee if the emplovee advises the employer of the
developwent of: '

(i) Any of the medieal conditions listed in (KR)(2),
(ii) Signs and symptoms listed in Appendixn & which the employee
suspects may be c¢aused by exposure %o ethyl benzene.
(6) Results of Periodie Examinations =~ The eimplover shall obtain a

physician's written opinion based on the medical examination pursuant to
paragraph (R)(5). S .

(7) Exclusion or Removal from Exposure - No employee shall be exposed to
ethyl benzene if such exposure could place the employee at inczeased risk
of material impairment of his heﬁth
. (8) Emsxgency Proceduzes — The amployer shall providé emergency and
4ollow-up medical examinations and treatment Ffor any employee injured
through ewpesure to &thyl henzens.

(9) Informing the Physician - The employer shall provide to the examin~
ing physician the following information:
(i) A copy of ithis regulation for ethyl benzene;
{1ii) R description of the employee's duties as they relate to his

exposure te ethyl benzene;

_ (1iii) A description of any personal protective egquipment required
to be useds

_ Civ) The results of any employee's exposure measurement, if avail-
able;
(v) The &mployee's anticipated exuposure level; and
(vid Upenn request of the physician, information from previous

medical eramination of the employee.
(10) Physician's Written Opinion
i) The physician's written opinion shall be a signed statement
by the examining physician spegifically stating:

(a) Whether the employee has any detected medical conditions
which could be directly or indixectly &aggravated by exposure to ethyl
henzeéne o¢x which c¢ould significantly interfere with the ahility of the
employee to follow recommended or reguired procedures for protecting him-
self from unusual or emexgency exposure,

{h) Any recommended limitations upon the émployee's exposure
to ethyl benzéne.

{c) The enmployee has been informed by the physicisn of any
detected medical conditions which reguired further medical examination or

—treatment.

(ii) The written opinion shall not reveal medical information
'unxelated to exposure %o ethyl_henzene._
{11} Refusal to e Medically Examinad - I£f an employee refuses any

required medical examination, the employer shall inform the employee of the
possihle 'health conseguences of Such refusal and obtain. a signed statemernt

St
-
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from The employee
involved by refusing to be examined.
Recordkeeping.

Initial determination.

(1}
(1

€23

€33

()

(%)

(i) The

indicating that the employee understands the risks

employer shall Xeep an aceurate record of =il initial

detérminations required to bhe made pursuant +Ho paragraph
{¢) (1} of this section.

{ii) The

réecord shall includé the written determination and any

supporting documentation as required in paragraph (e)(1) of
this section.
(iii) This zecord shall be maintained for at least one yeax.
Euposure measurements.

(i) The employer shall TKeep an acceurate recprd ¢f all measure-
ments taken to deterimine employée exposure to ethyl lhenzene.
{ii) This record shall inglude:
(a) The date of mgasurement;

(1)
(c)
{d}

(e)
(£

(iiiY This

A reference to the subparagraph of this regulation which
reguired the measurement, ifVany;

Operations invelving exposure to ethyl benzene which are
heing monitored: _ _

Sampling and analytical methods wused and evidence of
their saccuracy:

Humber, duration, and results of samples taken;

Hame , Social Security nuwnber, and euposure of the
employee monitored.

recvord shall be maintained Zoxr one year.

tlechanical ventilation.

(i3 HWhen

meé¢hanical ventilation 1is used as§ an engineering

control, the employer shall maintain a record of measurements
demenstrating the affectiveness of sueh ventilation as
requirxed by paragraph (&){1)(i) of this section.

(ii) This
ta)

(b}

_ {c?
(44d) This

record shall inelude:

Date of measurement;

Type of measurement taken;

Result of measurement.

record shall be maintained foxr one year.

Training and irnformation.

(i) The

empleyer shall Keep an aweurate record of all empgloyee

training and advice reduired by paragraph {(3) of thisg
section.
(ii)d The record shall include:

(a)

(h)

f{ec)
(iii) This

Date of training;

Name and Social Security number of employees trained;
substance of training provided.

racord shall he maintained for at least one year.

Medical regoxds,.

(i) The emplover shall Keep an acsurate medical recoxrd for each
employvees.
(ii) The record shall include:
(a} .Physician's written opinion;
(h) ‘Preplacement quesfiqnnaixe:
()

kny employee medical c¢omplaints relative to exposure to ethy
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(d) A signed statement of any refusal to be examined:
(e} A copy of information providsed te the physician pursuant
to paragraph (X)(9) of this section.

(iii) This recoxd shall bhe msaintained Foxr +the duration of the
employment of the affected employee.

Access to raecorxds,

(i) All records reguizred to be maintained by this section shall
he made avasilable upon reguest te authorized zrepresentatives
of the Assistant Secretary and the Director.

¢iiad Emplovee EHPOSULe maasurement records zrequired to be
maintained by +this sec¢ticen shall be made avallahle +to
emplovees and former employees and their deslgnated
representatives.

(iii) Enployee medical recoxrds required.ts be maintained by this
section shall be made available upen written request o a
physician designated by the dnpleovee oxr foxrmer employee.

Ohservation of monitoring. '

buty.

The employer shall glve affected employees or their representatives

an opportunity to ohserve any monitoring of emplovees -exposure to

ethyl benzene which is conducted pursuant to this section.

Exercise of oppoxrtunity to observe monitoring.

(i) Hhen observation of +he monitering of emplovee exposure to
ethyl henQEne reguires antry inte an area whexre the use of
persohal protective devicés is required, the observer shall
use such eguipment and ecomply with all othexr applicable
safety procedures.

(ii) Without interfering with the measurement, observers shall he

. entitled to:

(a) JHReceive an explanation of the measurement procedures;

{h} Visually observe all steps raelated to the measurement of
exposure to ethyl bensene that are heing performed at
the place of exposure.

(c) Récord the results obtained.

Enployees notification.

The employer shall notify in writing, within £ive work days, every

employee who is found to be euposed to ethyl benzene ~ahove the

permissible exposure, The employvee shiall also be notified of the
level of his exposure and +the cdorrective action being taken +to
reéduce the exposure to at or helow the permissible exposure.

Pursuant to paragraph (k) of this Section, when an emplovee is

medically examined the employer shall provide the employee with a

copy ¢f the physician's written opinion.
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LPPENDIZ A

SUBSTANCE SAFETY DATA SHEET

SUBSTANMCE IDENTIFICATION

SUBSTANCE: Ethylbenzene _ _
PERMISSIBLE EXPOSURE: 108 parts of ethylbenzene vapor pexr million parts

of air (ppm) or 435 milligrams of ethylbenzene vapor per cubic meter
of air {mgscu md.

APPEARANCE AND ODOR: A colorless liquid with an aromatiec odox.

IT.

HEALTH. HAZARD DATA

Ways in Which the Chemical Affects Your Body: _thylbenzane can
affsct your body if you dinhale it, swallow it, oxr if it «ecomes in
contact with your skKin or eves,

Effects of Overexposure:

1. Shoxt Texrm Effects: Irritation of eyes, nose, throat and
skin. With exposure to high doses, irritating effects are
more pronouncatd, and you may ‘hegin to feel weak, di=zzy,
drowsy, and hecome unconscious.

2. Long Texn Eifects= Prolenged or repeated ethylhenzens
exposure of the sKin may cause sliin rash. _
3. Repeorting Signs and Symptoms: *ou should inform your

employer if yvou develop any'Signs-or sylptons associated with
athyvylbenzene pRposure.

ITI.EMERGENCY FIRST ATD PROCEDURES

v

A,

Eve Exposures It ethylbenzene gets inte your eves, wash youxr eyes
immediately with large amounts of water, lifting the lowsr and upper
lids ogeasionally. Get medical attention as soon as possible.
Contact lenses should not be worn when working with this chemical.

8kin Exposure: If ethylhenzene gets on your non~impexvious clothing
or skin remove and c¢lean ithe contaminated c¢lothing and £lush ‘the
contaminated skin with water promptly. If there is skin irritation,
get medical attention.

Breathing: If you or any other person breathes in large amounts of
ethylbenzene remove the exposed person to fresh air at once. If
breathing is difficult, ©properly trained persennel may assist the
affected pexson with ouygen. If breathing has stopped, perform
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artificial respixation, Keep the afiected person warm and at rest.
Get medical attention as seoon as possible.

Swallowing: If ethylbenzene has been swallowed, do not cause
vomiting. Get medical attention immediately.

Rescue: Move affected person fzom the hazaxdous exposure. IEf the

exposed persen has been overcome, notify someone else and put into

effect the establisheﬁ emergency rescue procedures. Do not become a
casualty yourself. Understand your smergency rescue procedures -and

knqw the loeations of the equipment before the need arises.
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Iv. RESPIRATORS AND PROTECTIVE CLOTHING

A RESPIRRTORS* Respirators arxe net the best way to control euposure to
ethylbenzene. You can only be regquired te wear them for routine usé
if vyour employer is in the process of installing controls or othex
contrxel méasures prove inadéeduate. You imay be zrequired %o wear
respiratoxrs dfer non-reoutine =ectivities o¢r in emérgencies. If
respirators are worn, they must have a Mining Enforcement and Safety
Adninistration (HMESA)/National Institute for Occupational Safety and
Health (NIOSH) approval label. tq1der respirators may have a BRureauy
of Mines approval label.) _ )

If you can smell ethylbenzene while wearing a. respirator, %he
respirater is not working ¢correctly; go immediately +to fresh air.
If you experisehcee difficulty breathing while wearing a respirator;,
tell youx employer.

B. PROTECTIVE CLOTHING: You wust wear impervious clething, gloves,
face shield; and other appropriate protective <¢lothing over any
parts of youxr body that could repeatedly be esuposed to ethylbenzene
liquid,

c. EYE PROTECTION: You must wear splash-proof safety goggles if it is
posgible that ethylbenzene may get inteo your eyes.

. ~ PRECAUTIONS FOR SAFE USE, HANDLIHNG, AND STORAGFE
Ethylbenzens is a Fflammable 1iguid and niust bhe stored in tightly closed
containers, in a cool, well-ventildated area away from ignition sources,
oridizing agents, acids, alkalies, and ammonia. You must comply with the
manufacturers recommended storage praqﬁices to prevent self-reaction.
Metal ethylbenzene storage containers must bhe bonded and grounded when
transterring liguids and must he opened and ¢losed with non-sparking
tools. If your non-impérvious c¢lothing becomes wet with ethyl benzene,
you must pramptly remove the cdlothihg and not wear it again until the
ethyl benzene has been removed. Tf your skin becomes wet with ethyl
kenzeéne, yoéu must wash or shower promptly. Fire eéxtinguishers. wheézre
provided, must be <zreadily available and you should know where they are
and houw to operate them., Ask your supervisor uhere ethylbenzene is used
in your work area and foxr any additional plant safety rules. '
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APPEMNDIX B

SUBSTAMCE-TECHHICﬁL GUIDELINES
ETHYLBENZENE

PHYSICAL AND CHEMICAL DATA
Substance Tdentification

1.
2,

Synonyms: Phenylethane; ethylbenzol
Poermula: C2HECGHS

Physical Data

& -3 OV LY U1 S —

.

Boiling point (760 mm Hg): 136 ¢ (277 F)

Specific gravity (Water): 0.865

Vapor density (aizx=1): 3.66

Melting point: =95 C (-1349 F)

Vapoxr pressure at 20 C (68 F): 7.1 mm Hg

Solubility in water, % by weight at 20 ¢ (68 F): 0.015
Evaporation rate (butyl acetate=1): less than 1
Appearance and odoxr: Ceolorless liquid, aromatic odox

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1.
2.
3.

Flash point: 15 ¢ (59 F) (clos&d cup)

Autoignition temperature: U322 C (810 F)

Flammable limits in aif¥, % by volumé: Lower: 1.0;

Vpper:y 6.7

Extinguishing media: Diry chemical, foam ox carbon dioxide.
Special fire—-fighting p;ocedures= Do net use solid stream of
water, since siream will scatter and spread fire. Use water
spray to keep c¢ontainers cool.

Unusual fire and explosiocn hazards: Ethylbenzene is a
flammable liguid. Its vapors can easily form explosive
mixtures in air. A1)l dgnition sources must he controlled
when ethylbenzene is used, handled, and stored. Ethylibenzene

vapors are heavier than airs; thus the vapors may -travel aloeng
the ground and be idgnited by open d£lames or sparks at
locations <remote from the site at which the ethylbenzene is
handlea.

For the purposes of ‘ecomplying with 2% CFR 1910.1906,
ethyllienzene is classified as a Class IR <£lammable ligquid.
At 2500 ppm, one IFourth of the lower Flawmmable limit,
ethylbenzene 1is considered +to he a potential fire and
explosion hamard. _ _

For the purposes of complying with 2% CFR 1910.302, the
classification of hazmardous loctations as desdribed in Article
500 of the National Electrical Code for ethylbenzene shall be
Class I, Group D.



ITY.

HIOSH/CQSHA Dxraft Technical Standarxd
and Surrorting Decumentation foxr ETHYL BENZENE

Reactivity

1. Conditions contributing to instability: heat

Z. Incompatibilities: Contagt with strong oxidizing agents may
cause fire and explosions.

3. Hazmardous Tecomposition Products: Toric gases and vapors
(sugh as carbon monoxide) may bhe relsased in a firé involving
ethylbenzens.

4. Special Precauticons: none

SPILL AND LEAK PROCEDURES

If ethylhenzene is spilled or leaked, the follouing steps should be
taken:

1. Remove all ignition sources
L2 Ventilate area of spill or léak
3. For small quantities, absorb on paper towels. Evaporate in a
safe place (such as a fume& hood) and burn the paper. Large
gquantities, «c¢an Bde ¢ollected and. atomized . in a suitable
combustion chamber. Combustion may be improved by mixing
with =a more flammable liquid, Ethylbenzene may mnot be

allowed to enter a confined space, such as a sewer, bhecause’
of the possibility of an explesion.
Perseons not wearing protective equipment should be restricted from
areas of spills or leaks until e¢leanup has beén completed.
Waste Disposal Methods: '
Ethy}lbenzene may be disposed of:

1 By abSorbing it 4in vermiculite, dry sand, earxrth or a similar
_ material and dispesing in a sanitary land £i11, .
2. By atomizing in a suitahle combustion chambexr. <Combustion

may be improved hy mixing with a more flammable liguid,.

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: IMeasurements taken for the purpose
of determining enplovee expesure under this section are best taken
in a fashion such that the average 8-~hour exposure may be determined
from a single sample ox tuwo (2) Y-hour sambles. Shoxt texm interval
samples (up %o 30 ninutes) may also be used to determine average
exposure level iFf a minimum of five (5) measurements are taken in a
random  manner over ‘the 8-hour woxkK shift. Random sampling means
that any portioen ¢f the work shift has the sSame c¢hande of being
sampled as any other. Thé arithmetic averade of all suych random
equal duraticn samples taken on one (1) work shift is an estimate of
an employee's average level of exposuxe for that work shift, Rir
samples should be taken in the employvea's bresathing zone {air that
would most nearly represent that inhaled by the employee). Sampling
and andalyses may be performed by instruments such as detactor tubes
certified by NIOSH under U2 CFR Pari 84, portable diresct-reading
instruménts, gas and vapor adsorption tubes with subsequent chéemicsal
analyses, o6r dosimeters. The method of measurement must détermine
the concentraticon of ethylbenzene to plus or minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOUSURE: The monitoring under this
section should he essent11lly the same as desarlbed under paragraph
IV.4. Laboratories performing chemical analyses should be
accxedited in Industrial Hygiene Chemistry by the American

Industrial Hygieéne Association (AIHAY. The method of maasuremant
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must determine thé coheentration of ethylbenzene to plus or minus

25%. Methods meeting these accuracy requirements are available din
the "NIOSH Monitoring Meéthods Manual™.

V. MISCELLANEOUS PRECAUTIONS '

A, High exposures to ethylbenzmene ¢an ogcur when transferring the
liquid from one container to another.

B. Nen~sparking tools must be used to open and c¢lose metal ethyllhenzene

containers uwuhich must then be effectively grounded and bonded prior
to pouring.

. Store ethylbenzens in tightly c¢lesed containers in a ceel, well-

ventilated area away £rom ignition socurces. owidizing agents, acids,
alkalies, and ammonia. '
D. Employe:s must advise -employees of all plant areas and operations
where exposure te ethylbenzene could ogocur.
. COMMOGN OPERATIONS _
Some common operations in ‘which exposure to ethylbenzene is likely to
ocour are all operations involwed in tle synthesis of ethylbenzense Fronm
benzene and ethylene and in its§ convexsion +to styrene by cabalytic
dehydrogenation.
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APPENDIX C - MEDICAL SURVEILLANCE GUIDELIMES

T, Route of Entry

Inhalation; insignificant skin absoxrption.
IT. ToxicolOgy

‘Ethyl benzene is primarily an irritant of skifn and; to sonme degree, of
eyes and upper respiratory tract. Systemlc ahsorption causes depression
ot the central nervous system with narcosis at very hlgh concentrations.
A5plratlon of small amounts causes extensive edema and hemorrhage of lung

tlSSUE It is xeadily metabolized and excreted chiefly as mandelic acid
in the urine.

IXT. Signs and Symptoms

Irritatiqh of eyes and mucous membranes of upper respiratory tract,
headache, excessive skin contact may produce a derzxmatitis. At sustained

high 1evels narcosis, leading to coma may occur.
IV, Special Tests

None in common ussge.

V. Treatment
None specific. Remcve from exposure, give artificial resuscitation if
indicated, and wash éyes and ceontaminated skin. Recovery is usually

rapid and completa,
VI. ‘Surveillance and Préventive (Considerations
A. Genexsl

Most =zeported effects of ethyl benzene are caused by its drritant
properties. Ho bone wmarrow effects have Dheen reported as in
henzene. It dis important that the physician bacome familiar with
plant operating c¢onditions in which exposure te ethyl henzene
gCCcurs. Those with skin disease may not tolerate the wearing of
protective c¢lothing and those with chronic zespiratory . disease may
riot tolexate the neaxring of negative pressure respirdtors.

B. Preplacement

Routine medical histories and physical ewxaminations are not
regquired. However the emplover must screen employees for history of-
certain medieal conditions tlisted below) which might place the
employse at increased risk from ethyl henzehe expdsure. only those
giving positive hls%ory cf these conditions must bhe referred Fox
further medical examinations.
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Kidney disease -- Although ethyl benzene is not known as =a
kidney toxin, the imbporxtance of the organ in the elimination
of towic subsgtances justifies special consideration in thosge
with possible impairnment of renal function.

Liver disease ~-— Although ethyl henzene is not Known as a
liver toxin in humans, the importance of this organ in the
biotransformation and detoxification of Fforeign substances
should he considered before exposing persons with inmpaired
liver function.

Skin disease -~- Ethyl benzene is a defatting agent and can

cduse dermatitis on prolonged exposure. Persons with pre-
existing skin disorders may be moxe susceptible to the
eftfects of ethyl benzene,

Chrenic respiratory diseases -— In pexsons with impaired pul-
monary function, esgpecially those with obstructive airuway

. diseases, the breathing of ethyl bhenZene might cause exacer-

bation ¢f symptoms due to its irritant properties ox psychie
reflex bronchospasm,

c. Periodic Examinations
Routine periodic examinations. @are not reguired. However, if the
employer becomes aware of an employee with the above listed condi-
tions, he must refer such employvee Ffor further medical examination.
References
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Banzenes and Benzene," AMA Axreh. Tnd. Hth. 14 (1) 387-99 ¢1856)
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COMMENTS

Eye - Classification: 2
output statement numbexs: 10
Exceptions: None
Union Carhide notes that "floodinyg the rabbit eye
uith an excess of the chemical caused a2 reaction
noe more serious than mederate inflammation.”
Locording to Wolf et al., the instillation eof undiluted
etliyl benzene into the eves of rabbits caused
perceptible irritation of the conjuectival membranes
bhut ne¢ corneal injury. Grant reports it dauses
"slight transient irritation and no corneal injury
demonstrable by fluorescein staining. Standard testing
on rabbit eyes gave an injury grade of 2 on a scale
cf 10" after 24 hours.
A classification of 2 is concluded to be appropriats.
Skin - Classification: 2
Output statement numbers: 2y Thy 179, 2%, 1V7i
Exteptions: Mone '
Browuning reports that repeated application to the skin
of rabbits caused reddening, some exfoliatien, and
"aetual blistering." Union Carbide lists a rabbit
single skin penetration LD5E0 of 17.8 mlrsRg. and notes
"This result suggests that skin penetration in harmful
amounts ig not apt to occur.™ They add, "while
animal experiments have shown only moderate irxitation,
human experience has shown ethyl henmena to he a

pronounced irritant . . . particularly when held in skin

contact by wet ¢lothing.™ Agzording te Weolf et al.,
"repeated skin contact to rabbits results in definite
erythema and the development of edema and superficial
necrosis resulting in a chapped appearance and
exfoliation of large patches of skin." They alse note
ethyl benzene causes blistering when c¢onfined.
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Ethylbenzene is only 0.015% soluble in water.

If hasg a vapor pressure of 7.1 mw Hg at 20 degrees C
and a £f£lash point of 59 degrees F.

A classification of 2 is concliuded to be appropriate
te prevent the gited effects. Statement 20a is not
used bécause +the amounts of chémical towards which it
i35 directed would not'produceusignificant

effects.
Ingestion ~ Classification: 0
- butput statement numbers: HNone

Exceptions: MNone _
The IL0 states that "animal expeériments have shoun
that digestive absorption (of ethyl benzene) causes
symptoms of poisconing similar to thoese resulting from
inhalation."™ The sywmptoms of aciute vapor poisoning
are noted as, "irritation of the mucous membranes,
eyes and mouth, followed by necrosis, cramps and
death . . . due to respiratory-anter paralysis."
They add, "the main pathological findings are marked
adema of tha brain zand lungs, foci of epithehal
nacrosis in the rénal tubules and nepaticd dystrophy."
Route oxal LDBO's of 3.5 gskg and 5.46 g«<kg are
reported for mats by Wolf et al. and Union Carbide.
According to Wolf et al., six-month rat studies of 130
feedings caused no effects at dpily doses of 13.6
and 136 mg/Rg, but at levels of 408 and 608 mgsky
daily there were slight changés in liver and kidnay
weight and histepathology. They remark, "histopatho-
logical changes weére slight in nature and were
characterized by a cloudy suelling of the parernchymal
¢ells of the liver and a ¢loudy swelling of the tubular
epithelium in the Kidney." The Industrial Hygiene
Associatioen, quoting Gerarde, note that one complication
of ingestion is that "the low viscosity of ethyl henzene
allows it to be spread over large areas — a property
that may be responsible for the ohsexvation that
aspiration of the ligquid into the lungs will cause
chemical pneumonia c¢haracterized by pulmonary edema
and hemorzhage." _
The chronic feeding data £rom Wolf et al. indicate
that, in the context of this standaxd, ingestion of
harmful guantities should not he a hazard in the
industrial environwent.
RESPIRATOR TABLE DOCUMENTATION
SUBSTANCE: Ethyl Benzehne
b, 0, L. STAMDARD: 100 pim
=—WARNING PROPERTILES:
Oder Threshold: According te the Department of Transportatien's
"CHRIS Hazardous Chemical Data,™, ethyl benzens has
an odoxr threshold of 120 ppm.
Eye Irritation Level: According td the AIHA Hygienic Guides,
"the vapor ¢aused a notideable eye irritation in humans at

d
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concenﬁxations of 200 ppm. ™

Evaluation of Narning Properties: Thxough its odor and irritant
effects, ethyl benzene can be detécted at & concentration
less than two times the permissible exposure limit. There-
fore, for the purposss of this standard, ethyl benhzene is
treated as’ a material uwdith adeguate warning properties.

Gas sorbent respiratory equipment is permitted.
IDLH: 2000 ppm '

Basis for IDLH Value: This IDLH is bagsed upon the zeport in Patty
and in the Documentation of TLV's that_2000 ppm caused
vertige in man after a brief exposure { 5 minutes, according
to the Documentation of TLV's).

Othex Toxicological Infermation: Recérding to the Hygienic Guides,
"men entering #an atmosphere of 1000 ppm revorted a biurning
and smarting izxitation of the eyes ac¢companied by profuse
lacrimation. This irritatien gradually degreased on
continued enposure but a concentration of 2000 ppm was not
tolerable . . . {The IDLH concentration is) un¥nown in man.
Yant et al., zepnorted that guinea pigs could hot be killed in
a few minutes in air saturated with ethyl behzene at 20]C.
Guinea pigs succumbed in a few hours when exposed to a
concentration of 10,000 ppm, but no deaths were reported at
5000 ppm for 8 houxrs. However, exposure to a congentration
of 4000 ppwm for four hours killed three of six rats.”

Patty states that men exposed to 2000 ppm ethyl benzene
experienced "immediate, severe eye irritation, lacrimation,
and irxritation of the mucous mewbranes of the nose. The
irritation diminished with gontinued exposure but dizziness
became apparent in 6 minutes, when the exposure was terminated.
Exposure to a concentration of 5000 ppm ethyl benzene causes
intelerable irritation of the eyes and mucous memhranaes of
the nose."

LFL: 10,000 pprm
VAPOR PRESSURE AT 20 €: 7.1 mm Hg
SATURATED CONCENTRATIOM AT 20 C: 9380 ppm
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USE/ZEXPOSURE ARND COMNTROL DOCUMENT

ETHYL BEHNZENE
Principal Route

Use/ExXposure

Inhalation of vapox during
manufacture of ethyl

benzene £rom benzene

Inhalation of vapor during

manufacture of styrene

nonomer

Inhalation of vapor and skin
cgontact with liguid during
spray application of vinyl
resin suxface coatings

Inhalation of vapor during
wanufacture of paints,
varnishes, and other
surface coatings

Inhalation of vapor and skin
contact with ligquid during
manufacture and use of
rubber adhesives

Inhalation of vapor anid skin
contact with liquid during
electroplating oFf aluminum
on c¢opper or steel

Inhalation of vapor during
ovan baking and drying of
surface coatings

Inhalation of vapor during
application of surface
coatings hy dipping, £flow
coating, and xcllér coatinyg

Inhalation of vapor during
use as an intermediate in
dyve manufacture

Inhalation of vapor and skin
gontact with ligquid during
use as heat—-transfer medium

Inhalation of vapor and skin

of-Entxy

A

Surrently Used
Control Methods

Local exhaust ventilation

Local exhaust ventilatien

Local exhaust ventilation
personal protective equip
(gloves., aprons, protecti
g¢lothiny, respiratory
rrotection)

Local exhaust ventilation
general dilution ventilat

General dilution ventilat
dogal enxhaust ventilatioen
personal protective euuip
{gloves and barzier cream

Local exhaust ventilation
for open surface tanks

Local exhaust ventilation
for ovens

Local exhaust ventilation

General dilutioen ventilat

General dilution ventilat
rersonal prbtectiVe equip
{gloves and barriexr c¢ream

General dilution ventilat
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contact with ligquid during personal protective equip
use as a dielectric (gloves)
Inhalation of vapor during A General dilution ventilat

production of acetophenone
by oxidation of ethyl benzene

A -- Inhalation

B =- Skin contact resulting in
localized irritation

€ == Ingestion

D -- SKin contact resulting in

absoxrption and subsequent
systemic poisoning



