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The basic text of +this document contains the draft technical standard
approved by the Joint Review Committee of the’ NIOSH/0OSHA Standards

Completion Program and the supporting documentation for the substance ETHYL
CHLORIDE. i

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

final rules 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 S5CP
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 standaxrd.
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(a) Definitions.

(1) "Permissible exposure” means inhalation of ethyl c¢hlorxide in
concentrations not in excess of 1,000 parts per wmillion (ppm) (2,600
milligzrams per cubic meter, mgseu.m.) averaged over an eight-hour woxk
shift, as stated in $$ 1910.9%93, Table G-1.

¢(2) M™iction level™ méans one hal:f of the permissible exposure for ethyl
chloride.

(h) Exupozgiure determination snd measurement.

(1) Each emplayex who has a place 6f employment in which ethyl chloride
is released into the workplace air shall detexrmine if any employee may be
exposed to al:poxne concentrations of ethyl chloride at or ahove the action
level. The determination shall be made each time there dis @& c¢hange in
production, process, or controel measures which could result in an increase
in airborne concentrations of ethyl chloxide. _

(2) A written recerd of the determination shall be made and shall contain
at least the following infoxrmation:

(i)} Any dinformation, observations, or c¢alculations whieh may indicate
employee exposure to ethyl chloride; i

(ii) Any measurements of ethyl chloride taken:;

(iii} Any employee complaints of symptoms which may be attributable to
exposure to ethyl chloridé: and _

(iv) Date of dekermination, work heing performed at the time, location
within work site, name, anfi social. security niumber of eath employes
considaered. B '

{3) If the emplover determines that any employee may be exposed to ethyl
chloride at ox above the action level, the exposure of the employee in each
work operation who 1is believed %o have the greatest exposure shall be
measured, The exposure measurement shall be representative of the maximum
eiglit~hour time weighted average exposure cf the emplovee.

() TI£f the exposure measurement talen pursuant to paragraph (b)Y (3) of
this section reveals enployee exposure to ethyl ¢hloride at oxr above the
action level, the ehmployér shall:

(i) TIdentify all ewployees who may Dbe enposed at or above the action
level; and

{ii) Measure the exposure of the employees so identified.

(5) If @n enployee exposure measurement reveals that an employee is
gxposed to ethyl chlorxide at oxr .above the action level, but not abkove the
permissible. euposure., the exposure of that employee shall he measured at
least avery tweo months.

(6) TIf an employee exrposure measurement reveals that an émployea is
euposed to ethyl chloride above the perxmissible exposure, +the employex
shall:

{i) Measuxre the exnposure monthly of the employee so0 exposed; and

(ii) ZInstitute contrel measures a5 reguired by paragraph (D) of this
section; and

(iii) Individually notify, in writing, within five days, every emplovee

-=who is fdund +teo be exposed to ethyl chloride above ‘the perxmissible

exposure.. The employee shall also be notified of the corrective actien
being taken to reduce the exposure to at or below the permissible exposure.

(7) If two consecutlve employee exposure measurements taken at least one
week dpart reveal that the employee is exposed %o ethyl chloride below the
action level, the emplover may terminate measurement feor thée employee.
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¢(8) Foxr purposes of this paragraph, employee exposure is that whlch would

ogcur if the employee wWerée not using a respirator.

(¢) Methods of medsurement,
(1) An employee's exposure shall he obtained by any combination of long

term or short term samples which represants the employee's actudl exposure

averaged over an eight-hour worK shift (See Appendir B (iv) of this
section).

(2) The methoed of measurement shall have an acecuracy, to a confidence

'level of 95%, of not less than that given in Table 1.

Table 1
Concentration Reguired Accuracy
Above permissible exposure + 25%
At or belouw permissihle expodosure
and above the action lével + 35%
At or below the-action_lewal _ _ + 50%

{4) Compliance. (1) Mo employee shall be exposed to ethyl chloxide
above the permissible exposure as dafined in paxragraph (a)(1) of this
section.

(2) Employee saxposures to ajrborhe c¢oncentrations of ethyl chloride

shall be controlled to at ox below the permissible exposure by engineering
and woxk practice controls:
(i) Engineering and work practice controls shall be instituted to reduce

exposures to at or below the permissible exposure, except to the extent
that such controls are not technically feasible.

{id) Wherever engineering and work pracitice controls are not suffidient
t6 reduce exposures %o at or below the pelmﬁsslbln axposure, ‘they shall

—
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nonetheiess be used to reduce expesuxe to the lowest level feasihle and
shall be supplemented by respiratoxrs in accoxdance with paragraph (d)(H) of
this section.

(3) Engineering controls: When mechanical ventilation is used %o
gontrol exposure, measurements which demonstrate system effectiveness, Ifox
egample, air velocity, static pressure, or air volume; shall be made at
least every threg months. Measurements of system effectiveness shall also
he wmade within five days o¢f any change in production, process, or control
which might result in an increase in airxboxne concentrations of ethyl
chloride.

) Compliance with +the permissible exposure shall not be anchieved by
the use of respirators except: '

(i) During the time periocd necessary to install ox implement engineering
or work practice controls; or

(ii?d Tn work situations in which engineering and work practice controls
axe techniceally not feasible; ox
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(iiid To supplément enginsexring and work practice controls when such
controls fail to reduce airborne concentratlons of ethy¥l chloride to at ozr
helow the perm15$lhle exposure; or

(iw) In emergengies.

(57 Where respirators axe needed and perwitted under this paragraph to
reduce employee exposure, the employer shall select and provide the
appropriate respirator Ffrom Table 2 and shall ensure that the employee uses
the respirator provided,

TABLE 2 RESPIRATORY PROTECTION FOR ETHYL CHLORIDE

CONDITION : PERHISSIBLE RESPIRATORY PROTECTIOH

vapor Concentxration

10,900 ppm or less Iny supplied-air respirator.

Any selfi-c¢ontained breathing apparatus.

20,000 ppm oxr less Any supplied air respirator with a
full facgepiece, helmet or hood.
Any self-contained bhreathing apparatus
with a full facepiece.
R Type £ supplied air respirator with a _
half-facepiece operated in pressure-demand
or:- cther positive pressure mode or
continuvous—f£low mode.

Greater than Self-containad breathing apparatus
20,000 ppm or with a f£ull facepiece operated in
entxy and escape pressure—demand or other positive
frem unknoun Pressure moda.

concentrations i e i
A combination respizator uwhich includes
a Type C supplied-air xespirator with
a full Facepiece operated il pressure -
demand or other positivée pressure or
¢ontinuous—flow mode and an auxiliary self-
contained breathing apparatus
operated in pressure-demand or other
positive pressure mode.

Fire Fighting Self-econtained hreathing apparatusg
' with a full facepiece operated in
pressure—-demand or other positive

pressure mode.

Escape any gas mask providing protection
against organic vapors.



-3,

o

e

(3

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation for ETHYL CHLORIDE

‘Anty escabpg self-contained bhreathiing
apparatus.

(6) Respixators shall be approved by the Mining Enfoxzcement and Safety
Administration (formerly Bureau of Mines) oxr by the National Institute Fox
Oecupational Safety and Health under the provisions of 30 CFR Part 17.

{7) "The enmployasr shall institute a respiratory protection program in
accordange with € 1910.134(h), (43, (e), and C(£). _

(e) Fire and safety, (1) The employver shall familiarize himself with
the information contained in the Substancé Technical Guidelines (Appendix B
of this section) for ethyl c¢hloride.

2) For the purpose of compliance with $ 1910.309, locations ¢lassified
ag hazardous locaticens due to the presence of ethyl chloride shall be Class
I, Group D. ' '

(3} For the purpose of compliance with $§ 1970.157, ethyl chloxide is
c¢lassified as a Class B fire hazmaxd. _ _

CL) For the purpose of compliance with % 1910.178, locations ¢lassified
as hazardous lécations due to the presence of ethyl c¢hlo¥ide shall be Class
I, Group D.

€59 For the purpose of compliance with $ 1910.106, Xiguid ethyl chloride
is classified as a Class IR £lammabhle liquid. '

{6) Where a fan 1is Jlocated in ductwork and where ethyl chloxide is
present in the ductwork in concentrations greater than 9500 ppm (25% of the
lower flammable limit), +the fan rotating element shall be of nonsparking
material or the casing shall consist of, or be lined with, nonsparking

material. There shall he sufficient c¢learance bhetween the £fan rotating
element and the £an casing so as te prevent corntact.

(7} Sources of ignition such as smoking or opéen Flames are prohibited
where ethyl chloride is used, handled or stozed.

(8) Ethyl chloride shall be stored so as not to come in contact with
chemically active metals. _ _

(f) Personal protective equipment. {1 Employvers shall provide and

ensure that emplovees use impervious c¢lothing, gloves, face shields (edight-
inch minimuwm) and other appropriate protective clothing necessary to
prevent repeated or prolonged skin dontact with liguid &thyl c¢hloride.
Face shields shall cowply with $ 1910.133(R)(2), (a)(4), (a)(5), and
(ad(h).

(2) Ewployers shall ensure that clothing uet with liguid ethyl chloxide
is placed in closed containexs for storage until it can he discarded ox
until +the employex ©provides for +the removal of athyl chloride fxrom the
¢lothing, If the clothing is t¢ ke Jlaundered ‘or othernise c¢leaneg@ to
remove the éethyl ¢hloeride., the employer shall inform the person pérforming
the operation of the hazardous properties of ethyl chloxride.

{3 Employers shall ensure that c¢lothing which becomes wet with liquid
ethyl chloride be removed immediately and not reworn until the ethyl
chleride has evaporated. _

- (L) Employers shall provide and ensure that employees iuse splash-proo#f

safety goggles (éup-cover type dust and splash safety goggles) which comply
with % 1810.133(a)(2)~(a)(6) whexre liguid ethyl chloride may contact the
e-_yes-. - ..

.
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(g) 8piills and disnosal. (1) 'In the éevent that liquid ethyl ¢hloride
is spilled the employer shall immediately eliminate potential souxces of
ignition, provide available ventilation and then clean up the spill.

(23 Ligquid ethyl chloride shall net be alloued to enter a confined
space, such as a seuexr, because of the possihility of an euplosion.

(h) Sanitation. Reserved _

(i) Training and information. {1) Each employer who has i woerkplace in
which =thyl ¢hleride is present shall Keep a c¢opy of this zegulation with
Apbendices A, B and. C at the uworkplace. This matérial shall be made
readily available to affected employees.

(23 Each employer itho has employees exposed to ethyl chloride above the
action level or employees who may have skin or eye gontact with liguid
ethyl chloride, ox emplovees who work whezxe acceidental release, spill,
fire, or explosion of ethyl thloride may occur, shall anpnually:?

{i) Inform affected enmployees of +the dinformation wecontained in the
Substance Safety Datda Sheet for ethyl chloride, (Appendix A of this
sectionl:

(id) Advise affected employees as to the signs and symptoms of exposure
to ethyl ¢hleoxide; _ _
(iii) Instruct affected enployees to advise the employex of the

development of signs and symptoms of ewposure to athyl chloride which are
listed in Appendixr A of this section;

(iv) Instrxuct affected employees to inform the employer if they develop
any of the medical conditions listed in paxragraph (3)(2) of +this section;
and

(v} Provide training to ensure that employees undexrstand the precautions
of safe use, emexrgency procedures, and the c¢oxxect wuse of oprotective

eguipment relative to ethyl chloride.

€3 Medigal surveillance. (1) The empleyer shall provide medical
procadiures as required by this paragraph. 2All medigal procedures shall be
performed by oxr undex the supexvision of a physic¢ian at no cost to the
employee.

(2) The ewmployer shall obtain from each emploveé who is exposed, or will
be exposed, to airboxzne concentrations of ethyl chloride at ox above the
agtion level, wuwithout regard to the use of respirators, infermation as teo
whether such employee has a history of any of the following medical

conditions:

(i) Ridney disesase
(ii) Liver digease
(iii) Chronic lung disease
{iv) Heart disease
(33 The employer shall provide a medical examination for the employee if:
(1) The ‘employee provides a history of any of the medigal conditions
Listed in paragrayh (32(2) of this section; or
" (ii) The employee informs the employer of the development of any of the
medical conditions listed in varagraph (j3(2) of this section or any of the

—~signs oxr symptoms of exposuxre to ethyl chloride which are listed in

Appendix A which the employée suspects are caused Dy exposure +to ethyl
c¢hloride.

{(4) The employer shall provide to the examining physician the following
informationt
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(i) B copy of *this regulation with Appendices A, B and C fox ethyl
chloride;

(iid A description of the affected employee’'s duties as they relate to

his exposure to ethyl chlorids;

(iii) & desecription of ‘any petrsonal protective eguipment inciuding
respirators reguired to be used:

(iv) The zxesults of any neasurements which may indicate the affected
employeé’'s exposure;

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

tvi) Upon request of the physician, any available information from
previous medical examinations of the afieqted;gmployee.

(5} Where a medical eramination is required by paragraph (3j)(3) of this
section, following such ewamination the employer shall obtain a written
opinion from the examining physician which c¢onforms with paragraph (j)(6)

of this section.

(6)(i) The physician's written opinion shall be a sighed statement hy the
examining physician specifically stating: (A) Whethexr the employee has any
detected medical condiftion which would place the employee at increased risk
of material impairment of the employee's health from exposure to ethyl
chloride or would directly or indirectly aggravate any detected medical
condition; _

(B) Any recommended limitations upon the employee's exposure to ethyl
citloride including limitatiens upen the use o6f protective equipment and
respiratoxs; '

(G) That the employee has bheenh informed By the physician of any detected
medical condltlons which require Further medical examination or txreatment.

{ii) The phy51clﬂn s written opinion shall not reveal specific medical

findings or diagnoses unrelated to exposure to ethyl c¢hloride.

(iii) 'The employer shall  provide +the employee with a copy of the
physician's writteén opinicn. _
(7) HNo employee shall be exposad to aixrborne concentrations of ethyl

¢hloride in such a way as would put +thée employee at increased risk of

material impairment of his health from such impairment. This determination
may he based on the physician's written opinion.

(8 The employgr shall provide emergency medical treatnent for any
elnployvee injured through enposure to ethyl chlexide.

{9) IFf an emplovee refuses any reguired mediczal examination, the emplover
shall infoxm the emvlovee of the possilble health conseguences ©f such
refusal and obtain a sighed statement from the émployee indicating that the
employee understands the risk involved by refusal to be examined.

(10) Ho medical procedure which would bhe performed puxrsuant to this
section need he periormed if records of a previous such procedure performed
within the past six months are acceptable to the ewamining physician.

(12} Regordikeeping. (1) Egvosure determination.

{i) Thé employer shall keep an accurate record of all determinations
required to he made pursuant to paragraph {(b)(1) of this section.

ws (3ii) The record shall ‘ine¢lude the writiten detexmination reguired in

paragraph (b)(2) of this seution.
(iii) This zrecord shall Dbe maintained until replaced by a moxe recent
record.

1
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{2) Exposure weasurements, {1} The emplover shall keep an accurate
record &f all méasurements taken to determine employee exposure to ethyl
chlozide. '

(ii) This zecord shall include:

(1) The date of measurement;

(B)Y Operations involving exposure +to ethyl chloride which are heing
monitored;

(C) Sampling and analytical methods used and evidence of theixr acguracy,
inaluding +the method, results and date of c¢alibration of sampling
eguipment;

(D) MNumber, duration, ahd rzesults 6f samples taken; and

(E) HName, socdial security number and exposure of the employee monitored.

(iii) This recorfd shall Dbe maintained until replaced by a moxre recent
recoxrd but in no event for less than one year.

(3) Mechanical ventilation. (i} When mechanical ventilation is used as
an engineering control, the nmployer shall maintain an acdceurate retord of
the measurements demonstrating the effeéctiveness of such ventilatien
required by varagraph (d)(3)> of this sectiomn.

(ii) This record shall include:

(R) Date of measurement;

(B) Type of measurement taken;

() Result of measurement.

(iii) These records shall he maintained for at least one year.

{47 Employee training and. information. (i} The employer shdall keep an
acclurate recoxd of all employvee +training and information required by
paragraph (1} of this seéction.

(ii) This record shall ineclude:

(R) Date of training;

{R) Name and soe¢ial security number of employee trained;

{¢) Content or scope of tralnlng prov;ded

(iii) This record shall be maintained until replaced by a moxe recent
rzcord.

(5) Medical surveillance, (i) The employer shall keep an accurate
record of employee medical surveillance regquired by paragraph (7Y eof this
section. '

(ii}) This rec¢ord shall include:

(p) Information c¢encexrning medical conditions obtained from the employee
pursuant to parsgraph (4)(2) of this section; _

{(B) Any employee medical complaints =xelative to exposure to ethyl
chlozide';

(C) A copy of information provided to the physician pursuant to paragraph
(3)C4XCidd, (iii), (dv), (v}, and (vi) of this section.

(D) Physician's written opinion: and

(E) A& signed statement of any refusal to he exﬁmlned
o kiidd This record shall he maintained foxr the duration of the employment
of the affected employee.

~ (6) Acgess _to records.. (i) All records reguired to ke maintained Ly
this sgcetion shall be made available upon reguest to autiorized
representatives of the Assistant Secretary of Labor for Oceupational Safety
and Health and the Directox of the National Institute For Occupational
Safety and Health.
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(iid _Employee exposure determination and exposure measurement records
regquired to bhe maintained by this sec¢tion shall ke made available +to

employees and former employees and their designated representatives.

(iii) Ewmployee medical recoxrds reguired to he maintained by this section

‘'shall bhe made availableé upon written reguest to 4 physdician designated by

the emplovee or former employen.

(1) Emplovee observation of méasureéement. (1) The employer shall give
affected enployees or their representatives an opportunity to observe any
measurement of employee exposure to ethyl ¢hloride which is conducted
pursuant toe this section.

(2) When observation o¢f measurement of employee exposure %o ethyl

chloride requires entry into an arxea where the use of personal protective

devices, iheliuding respirators, is reguired, the observer shall he provided
with and regquired to use sue¢h equipment and comply with all othex
applicable safety procedureés. '

(3) Without interfering with the measurement, obsezrvers shall be entitled
to:

(i) Receive an explanation of the measurement procedure.

{id)> Vvisually obsexve all steps zrelated to the measurement of the
sirborne concentration of ethyl chloride that are heinyg performed at the
place of exposure: anhd

(iii) Recdérd the results obtained,

MOTE: The information contained in the followiny appendixes is advisory
in nature and is not intended, by itself, to <«reate any additional

‘olligations not cherwise impésed or detract £from any existing obligationJ

APPENDIY A

SUBSTAHCE SAFETY DATA SHEET
FOR ETHYL CHLORIDE
I. SUBSTANCE IDENTIFICATION
i. sybstanca: Ethyl chloride _
B. Permissible Exposura: 1000 vparts of ethyl ¢hloride per million
parts of air {(ppm) or 2600 milligrams of ethyl chlioride per cubic
meter of wir (wgsocu m) averaged oveér an eight-hour woxrlk shift.

G. Appearancé and Odor: Colorless ligquid or gas with a pungent, ether—
like odox.
IT. HEALTH HAZARD DATA
A. Ways in Which +the Chemical Affects Your Bedy: Ethyl chleride can

affect vour hedy if you inhale it ox if it comes in g¢ontact with
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your eyes or skin or if you swallow it. In ligquid form it may ke
absorbed through the skin.

Effects of Overexposure:

1. Short-Term Euposgure: Ethyl thoxiﬁe may cause drowsiness,
uncoensciousness, irregular heart beat and death,. It may also
cause irritation of the eyves and abdominal cramps. Spilled
on the sKin it may cause Frosthite.

2. Long~Texrm Enposure: Ethyl ¢hloride may cauge liver and
‘kidnéy damsage.,
3. Réporting Signs and Symptoms: You ghould inform  your

employer if you develop any signs ox symptoms and suspect
they are causefl by exposure io ethyl chloride.

EMERGENCY FIRST AID PROCEDURES

Eye ExpoSuxe? I£ liguid ethyl chioride gets into your eyes, wash

your eyes immediately mith large amounts of watex, lifting the louwer
and_ upper lids occasionally. Get medical attentiqn immediately.
Contact lenses should not be worn when working with this chemical.

Skin Exposure: If ethyl chloride gets on your skin, promptly uash
the gontaminated skin with water if the ethyl <chloride has not
already evapordated. If 2thyl c¢hloxride soaks thzough your wclothing,
remove the vlothing immedisately and £flush the skin with watex. Do
not use hot water for skin flushing. I irzitation is present aftex

washing, ge® medical attention.

Breathing: I£ you oxr any other person breathes in large amounts of
ethyl ghloride, move the exposed persen to fresh air at once. Tt
breathing has stoepped, perform artificial respiration. Keep the
affected persen warm ‘and at rest. Get medical sttention
immediately.

Suallowing: When ethyl <chloride has been swallowed, get medical
attention immedidtely. If medical attention is not immediately
available; get the affected person to vomit by having him touch the
hack of the threat with his finger or by giving him large amounts
(ene pint o0r moze) of warm salt water [(tuo tablespoons of salt per
pint ¢f water}. Do not wmake an uné¢onscious person veomit.

Rescue: Move affected pexson From the hagardous exposuxe. If the
exposed person has heen overcome, notify someone else and put inteo
effect the establishsd emergency rescvue procedures. Do not become a
casualty yourself. Understand your eimergency rescuée procdedures and
knew thé locations of the eguipment befoxre the néded arises.

RESPIRATORS AND PROTECTIVE CLOTHING

Respirators: Respirators aré not the hest way to control exposure to
ethyl chloxide. You can only be required to wear them Ffoxr zoutine
use if youxr employer is in the process of installing controls ox
control measures prove inadegquate, You may be reguired +to wear
respirators for non-routine activities ex in ‘emergencies, It
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respiraters are worn, they must have a Mining Enforcement and Safety
Administration (MESA) ox National Institute for Occdupational Safety
and Health (NIOSH) approval label. (0lder raspirators may have a

Bureau of Mines approval labe11J For effective proteation;
respirators must f£it your f£age and head snugly. Respirators should
not DLe loosened or zremoved in work situations where there use is
required. If you <can smell ethyl chleoride while wearing a

respiratoxr, the respirator is not working corregtly; go immediately
to fresh air. If vou evperience difficulty breathing while wearing
a respirator, tell your employer.

Protective Clothing: You must werr impexvioﬂs_qlothing, gloves,
face shield or other appropriate protective <c¢lething to prevent
repeated or prolonged skin contact with ethyl chloride. Replace or

repair impervious clothing that has developed leaks.

Eye Protection: You must wear splash-pzroof safety goggles (eup-

cover typa dust and splash safety uvogyles) where eye dontact teo
liguid ethyl chléride may ccocux.
PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

Ethyl chlo;ide is a flammable ligquid or gas and its vapors easily
form explosive mixtures with airx.

Ethyl chloride must be stored in tightly closed containers in a
cool, well ventilated area away from heat, sparks, £lames, and
themically active netals. _
Sources of ignition such as smoking and open flames are prohibited
whaexever &thyl chloride is handled:. used oxr stored in a manner that
gcould create a petential fire ox explosion hazard. _
You must wuse . non-sparking tools when opening or closing metal
containers of ethyl chloride, and c¢ontainers must be bonded and
grounded when pouring or transferring ligquid ethyl chleride.
Clothing wet with ligquid ethyl chloride ¢an be easily ignited. Yeou
imust immediately remove this clothing and it must not be reworn
until the ethyl chloridée has evaporated freom the c¢lothing.

Fire extinguishers, where provided, must be readily available and
you should Rnoew where they are and how to operate them.

Ask vyour supérvisor where ethyl chloride is used in your work aresa
and for any additional plant safety and  health rules,

ACQESS TO INFORMATIOM _

Each yedr your employer is redquired to inform you of the information
gontained in. this Substance Safety Data Sheet Ffor ethyl chloride and
to instruct you in the safe and correct use of protective eguipment.
Your empleyer is reguired to determine whethex you are being
overexposed to ethyl chloride. You or your reprasentative hasg the
right %o obsexrve employee exposure measurements and to be inforxrmed
of the results. _ _

Your employer is required to telease yvour exposure determination and
nedical records to your physician upen written request -from your
physician.

APPENDIX B
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BUBSTANCE TECHMNICAL GUIDELINES
FOR ETHYIL CHLORIDE

PHYSTCRL AND CHEMTCAL DBATA
substande Identification

1.

2.

3.

SYNOonyms Chloroethane; moneochleroethane;
hydrochloric ether; muriatic ether
Formula: CZHECL

Molecular weight: 64.5

Physical Data

1. Boiling point (760 mm Hg): 2.2 ¢ (4% F)

2. Specific gravity (water=1): (.92

3. Vapor density {(air=1 at boiling peint of
ethyl chlorided: 2.2 ' '

4, Melting point: -139 C (-218 F)

5. Vapor pressure at 20 ¢ (68 ¥): 106Y% mn. Hg. .

6. Selubility in water, % by weight at 20 € (68 F): 0.57

7. Evapnoration rate (butyl aceétata=1}: much higher than 1

8. Appesrahece and odor: Coloxless liguid or gas with a
rungant, ether—-1like odox

FIRE, EXPLOSION AND REAGTIVITY HAZARD DATA

Fire

1. Flash peint: -50 € (~58 F) (closed cup)

2. Autoignition temperatuxe: 519 ¢ (966 F)

3. Flammable limits in air, % Ly volume: YLower: 3.8;

Upper: 15.4

4 Extinguishing media: Stop flow of gas. Use carbhon
dioxide, dry chemical or foam for small fires,.

5. Special fire-fighting provedures: Do not use a solid stream
of water since the stream will scatter and spread the firs.
Use watexr spray to ¢ocol containers exnpeosed to a fire.

6. Unusual Fire and explesion hazards: Ethyl c¢hloride is a
flammable gas at room temperatures and pressure but it can
exist as a liguid &t temperatures helow 12,2 C (54 F), It
¢an easily form gxplosive mintures with air. All dgnitien
spurces must Dbe controlled. Ethyl chloride vapors are
heavier than air and may travel along the ground and be
ignited by open flames or sparks at locatlons remote from the
site at which ethyl chloride is handled.

7. For purposes of conforming with the requirements of 29 CFR
1910.106, liguid ethyl chloride is c¢lassified as a ¢€lass IA
filammable Lliquid. At 49500 ppm, oche-fourth of the lower
flammable limit, éthyl chloride i¥ considexed to be a
potential fire and explosion hazard.

8. Fox pPuUrposes of complying with 29 ¢FR 1910.309, the
classification of hazardous locatiens as described in Article
500 of the National Elec¢trical Code f£or ethyl chloride shall
be Class T Group D.

Reactivity

¥. Conditions contributing to 1nstah111ty Heat
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2. Incompatibilities: Contact with chemically active metals,

such as sodium, potassium, calcium, powdeéred aluminum, =inc,
magnesium may c¢aluse £ires and explosiens.

3. Hazardous deconpesition prodicts: Toxiv¢ gases and vapoxs
(such as hydrogen chloride, phosgene and c¢arbon monoxide) may
be released in a fire involving athyl chloride.

4. Special precautions: Liquid ethyl chloride will attack some
forms of plasties; rubber and coatinys.

ILI. SPILL, LEAK AND DISPOSAL PROCEDURES

A

If ethyl chloride is spilled or leaked, the following steps should
be taken:

1. Remove all ignition sources
2. Ventilate area of spill ox leak
3. If£ din the ligquid Fform, for small gquantities, absorb on paperx

towels. Evaporate in a safe place (such as a fume hood].
Allow sufficient +time For vapors to clear hood duct work,
then burn the paper. Large gquantities can be c¢ollected and
atomized in a suitable combustion chamber équipped with an
. appropriate eifluent gas tleaning device. Ethyl chloride may
‘not be allowed to enter a c¢onfined space, such as a sewer,
because of the possibility of an explosion,
4. If in the gassous form, stop flow of yas.
Persons not wearing protective equipment should be restricted fromnm
axeas of spills o6r leaks until ¢leanup has been completed.
Waste disposal methods:
Eth¢¥l chloride may he disposed of:

1. If in the ligquid fexm, by atomizing in a suitable combustion
chamber equipped with an appropriate &ffluent gas c¢leaning
device. . '

2, I£ in the gaseous foxm, by burning in a suitable combustion
chamber eguipped with an appropriate effluent gas c¢leaning
device.

MONITORING AND MEASUREMENT PROCEDUPRES

Exposure Above the Action Lével: IMeasuréments taken for thé purpose
of determining employee ewxposure under this ssction axe hest taken
suc¢h that the average 8-hour exposure may be determined from a
single &-hour sample or two (2) H~hour samples. ‘Several shoxt ferm
interval samples (up ‘to 30 minutes) may also be used to determine
average exposure Jlevel. Air samples should Dbe taken in ‘the
enployee's breathing zone (air that would most neaxrly represent that
inhaled by the employee). Sampling and analyses may be performed by
instruments such as detector tubes certified by NIOSH under 2 CFR
Part 84, portable direct-reading instrzuments, dosimeters, oxr gas and
vepor adsorption +tubes with subsequent chemical analyses. The

method of measurement must detexrmine the c¢oncentzation of ethyl

¢hlozride to plus or minus 35%. _

Exposure Above the Permissible Exposuxe: The monitoring under this
gegtion should he essentially the sidme as described under paragzaph
(TVILAD. Laboratories pérforming ¢hemi¢al analyses should bhe

aceredited in Industrial Hygiene Chewnistry by the Amaridan

Industrial Hygiene Association (AIHA). The method of measurenment
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mist determine the concentration of ethyl chloride €o plus or minus

25%.

C. Mathods meeting +these acciuracy rédquireiments are available from
HIOSH.

D. Since many eof the duties relating to employee protection axe

dependent on the results of monitoring and measuring procedures;
employers should assuxe that the evaluation of employee exposures is
pexrformed by a competent industrial hygienist or other technically
gualified person.

V.  MISCELLANEQUS PRECAUTIONS

A Store ethyl <¢hloride in tightly closed containers in a e¢ol, well-
ventilated area.

B. High exposures to ethyl c¢hloride can oc¢eur when transferring the
liguid from one gontainer to ancther. '

c. Nen-sparking +tools mwust he wused to open and ¢lose metal ethyl
chloxide containers. These containers must be effectively grounded
and bonded prior to peouring of the liguid. _ .

D. Do not use flames to detect leaks of ethyl chloride gas.

E. Employers should advise employvees of all areas and operations whére

exyposure to ethyl chloride could ecéur.
VI, COMMON OPERATIONS
Common operations in which exposure to ethyl c¢hloride is likely to occeur
are: during its wuse as an industrial zrefrigerant; as an aerosol
propellant; as a loeal anesthetic in medicine; as a low-temperature
solvent; as an intermediate in the preparation of lead tetrasthyl and
ethyl cellulose; in the synthesis of organie¢e chemicals; in  the
manufacture of fyes, perfumes and drugs: and during its production.

RPPENDTX € - MEDICAL SURVEILLANGE GUIDELINES
ROUTE OF ENTRY

Inhalation; skin absorption.

IT. TOXICOLOGY

i

Ethyl chloride vapox is a narcotic. Guinea pigs died from 9 hour
e¥posure to 40,000 Ppm but survived [ 172 hour eXDPOSULE;
histopathological c¢hanges in the lungs, liver and Ridneys were observed
in animals in the latter group. Inhalation of 40,000 ppm by hitman

subjects caused dizziness, eye irritation, and abdominal cramps, while
inhalation ef 23.36 volumes percent (33,600 ppm) caused a toxiec <&Effect
aftex 30 séconds increasing within 5 minutes to noisy talkativeness
followed by incoordination. &t 2.5 velumes percent (25,000 ppm) there
was incoordination, while 1.9 percent (19,000 ppm) caused weak analgesia
after 12 minutes and 1.3 percent (13,000 ppm) caused slight symptoms of

inebriation. Sudden and unforeseen fatalities from ethyl chloride
anesthesia have been reported. probably due to respiratory ox cardiac
arrest. Chronie effects from industrial exposure have not heen rxeported,

although skin absorption is said to oceur. In liquid f£orm this substance
may cause frosthite.
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SIGHS AND SYMBTOMS

high levels, wmay cause dntoordination and inebriation; ahdominal

cramps; cardiac éxrhythmias and cardiaec arrest; signs and sywitoms of
liver and Kidney danage.

Iv.

SPECIAL TESTS

None in common usage.

TREATMENT

Remove Efrom exposure: Flush eyes with water and wash skin if splashed
with liquid. Give artificial resuscitation if indicated. Recovery is
usually rapid and -conmplete, taution should be exercised in using
epinephrines or similaxr drugs.

VI.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
GENERAT.

Most reported effects of ethyl e¢liloride are c¢aused by its narcotic
properties. It is possible that extremely high concentrations may
cause cardiac arrhythmias and death. It is dimportant that the
physician becomes familiar with plant operating conditions in which
erposure to ethyl c¢hloride occurs. These with skin disease may not
tolerate the wearing of protective clothing and those with chronic
respizatory disease may mnot teolexrate +the wearing of negative
pressure respirators.

PREPLACEMENT

Routine medical histories and physicecal examination are not required.
However, the empleover must screen employees for history of cextain
mediqai conditions (listed belou) mhiqh_might place the employee at
increased zisk £rom ethyl chloride exptsure. " Only +those  giving =a
positive  Thistory of <these conditions must be referred for further
medigal edaminations.

1. Liver digsase -- Ethyl chloride is known as a livex toxin in
aninals and justifies considerxation before exposing persons
with impaired liver function.

2. Kiflney disease -- Ethyl c¢hloxide is known as a kidney toxin
in anigials and Justifies special dongideration before.
erposing persons with impaired renal function.
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3. Chronic respiratory disease -- In persons with impaired
pulnonary function, especially those with obstructive airuay
diseases, the breathing of ethyl c¢hloride might cause

exncerbation of symptoms'due to its irritant propexties.

4, Cardicvasculax disease e In persons with impaized
cardiovascular function, especially those with a history of
cardia¢ arrythmias, +the inhalation of ethyl chloride might
cause exacerbation of disorders of the conduction mwmechanism
due to its sensitizinyg effects on the myocardiuin.

C. PERIODIC EXAMIMNATIONS

Routine periodic examinations arxe not required. However, i:f the
employer 'becomes aware of an enmployee with +the above Ilisted
conditions, he must refer such employee Foxr Ffuzther medigal

axamination.
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REFERENCES RND SOURCES
ETHYL CHLORIDE

1910.93
(e) Fire and Safety
(1) FElectrical - Classification based on "Fire Hazard Classification
of Chemical Vapoxrs Relative to Explosion-proof Electrical Equip~
ment,”™ H. Carhaxrt et al, National Academy of Sciences, 1973,
report to U. S. Coast Guard, report no. CG~D-92-74, p. 14.
(£) Perszonal Protective Equipment, and, (h) Sanitation
Eyet: Sax, "Dangerous Properties of Industrial tMaterials®; Grant,
"Toricolegy of the Eye"
Skin: Manufacturing Chemists Association Chemical Safety Data Sheet,
- YEthyl Chloride"; American Conference of Governmental Tndustrial
Hygienists, "Documentation of Threshold Limit Values"; Kirk - Othmerxr, -

"Encyclopedia of Chemical Technology”; Dow Material Safety Data
Sheet, "Ethyl Chloride"; Sax, "Dangerocus Preoperties of Industrial

Materials™; and Deichman and Geraxrde, "Towricology of Drugs and
Chemicals™ _ .
Ingestion: Manufacturing Chemists Association Chemical Safety Data
Sheet, "Ethyl Chloride"; Sax, "Dangerous Propexties of Industrial
- Materials"
COMMENTS
Eyve ~ Classification: 2 _
output statement numbers: 1o
Exceptions: HNone
Sax states "the Liquid is harmful to the eyes and ¢an cause
some irritation. Grant repoxrts workR Wwhich showsd "gpraying

the llquld on rabblt corneas has caused eplthellal damage ,»
not attributable to temperature lowering, but to solvent
or chemical action.”

Skin - Classification: 2 _
output statement numbers: 2, 7h, 16i. 21
Execeptions: 16i and 20a deleted because of low boiling point

and high vapor pressure; 21 modified
The MCA states that "in contact with the skin ¢an act as a
refrigerant; even at times producing frostbhite . . . aside
from thls it acts only as a mild and tempcrary irritant
to skin. It further states that some skin absorption
is possible, although the probability of hazard thxpugh
this rxoute is termed "most zemote." The Dotumentation of
TLV's states that ethyl chloride is "“readily absoxrbed"
through the skin; Kixk - Othmer agrees. The boiling pdéint
of ethyl chloride is about 54% deg. F. 7Its closed cup flash-
point is about -58 deg. F. Deichman and Gerarde sugyest
+that "it should not bhe sprayed on broken skin. If absorhed
it may cause liver injuzry, ventricular £fibxillation,
and CHS effects.” Sax rdatés the local effect of an acute
‘exposure as sltight.

Ingestion - Classification: 0

Qutput statement numbers: None

_ Evceptions: None
According to the MCA "the probability of swallowing is
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wost remote."” Sax rates the loc¢al and systemic effedts
of an acute exposure as moderate.
'SUBSTHNCE TECHHICAL GUIDELIHKES
The references cited for this dosument include: _
Hafiqnal Fire Protection Assce¢iation, "Fire Protection Guide on
_ Hazardous Materials,™ Bth edition, 1973 (HFPR) _
Manufacturing Chemists Association, Chenical Safety Sheet SD~50 {MCA)
Shell Chemical Co., Material. Safety Data Sheet (Shell)
Dow Chemical USR, Material Safety Data Sheet (Dow)
Ethyl Coxp.. Materisal Safety bBata Sheet (Ethyl)
Mlatheson Gas Data Book, 5th edition, p. 241

Sources of data items used:

——
‘-

I. A. 1. Synonyms: MCA; NFPA-325M
Z. Formula: NFPA-325M.
) 3., Molegular waight: Math
B. 1. Boiling point: Déw; NFPA-325M
2. Specific gyravity: MCA, NFPA-325M
3: Vapotr density: HMCA: Dow; HFPA-3I25M
4, Melting point: MCA; Dow
5. Vapor Pressure: Dow; Ethyl
6. Solubility in water: Ethyl; NFPA-325!
7. Evaporation rate: ADL
8. Appearance and odoxr: MCA; Shell; NFPA~49
IIL. i. 1. Flash point: MCA, HFPA-325NM
2. Autoiginition temperatiutre: MCA, HFPA-325M
3. Flammable limits: HFPA-325M; Shell (MCA reports 3.6 - 12%)
4, Extinguishing media* Shell; Dow; Ethyl _
5. Special fire fighting procedures: NFPA-49; 325M
_ 6. Unusual fire and ewxplosion hazmazds: Shell; NFPA-49
B. 1. Conditions contributing to instability: analogy
z. Incompatibilities: MHFPA-49; anlogy
3. Hazardous decomposition products: Shell; Dow
., Special precautions: analogy
ITI. A. Steps if released or spilled: MCA; Dow; Ethyl
c. Waste disposal method: MCA; Shell
V. Miscellaneous precautions: HMEA; Ethyl

USE/EXPOSURE AND CONTROL DOCUMENT

References used for the prepaxation of this document include:

Browning., Ethel, "Toxicdity and Metabolism of Industrial Solvents, "
Elsevier Publishing Co.., 1965 (Bréuning)

Stanford Research Institute, "Chenmical Edonomics Handbook," Menlo Park:
califeornia, 1962 (SRID ' _

Doolittie, ARrthur K., "The Technology of Solvents and Plasticizezs,"
John Wiley and Sons, 1954 {Doolittle)

Elkins, Hervey, "The Chemistry of Industrial Toxicology.,™ John Wiley
and Sons, 1959 (Elkirns)

"Ethyl Chloxride," Chemical Engineering, April 29, 1974, p. 144 (Chem Eng)

"Ethyl Chlorxide," Chemical Profile, April 1, 1974, Schnell Publishing
Company (CPY

"Ethyl Chloride," Hygienic Guide Series, AIHA Journal, September - October
1963 (Hygienie Guide) _ -

Faith, W. L., Keyes, D. B., and Clark, R. L., "Industrial Chemicals,"
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John Wiley and Sons, 1965 (Faith) _

Hamilton, A. and Hardy, H., "Industrial Toxicbdlogy," Publishing Sciences
Group, Ine¢., 18974% (H & H)

International Labouxr Organization, "Encyclopedia of Qeccupational Health
and Safety,"™ Ganeva, 1972 (ILO)

Jacobhs, Moxzis, "The Analytical Chemistry of Industrial Poisons. Hagaxds,
and Solvents,” Intexscience Publishers, 1956 {Jacohs)

Kirk, R. E. and Othmer, T., “Encyclopedia of Chemical Technology.," Inter-
science Encyclopedia Ince., 1st and 2nd edition, 1954 and 1972
LK-0)

"Oceupational Diseases - & Guide to Théeir Recoghition,"™ U. §. Department
of HEW, 1966 (0D}
Patty, Frank A., editior, "Industrial Hygiene and Toxicology," Inter-

sciesice Publlshers, Inc. 1967 (Patty)

Plunkett, E. R.,; "Handbook of Industrial Toxlcology,' Chemical Publishing
Go., Ing., 1966 (Plunkett) ' '

References fo: Specific Use/Exposure

H & H, SRI, CP, Hygienitc Guide

K-0, Faith, SRI, QL

Elkins, Plunkett, Jacobs, Palty

DoeLittie, Chem Eng, 0B

Hygieni¢ Guide, Plunkett, SRI

BProwning, K—0, PLlunkett, 0D

Chem Eng, SRI, 0D, K-0O '

¥~0, SRI, Chem Eng, 0D

Cham Eng, K-0

10¢. 0ob

References f6r Specific Contrsol Methods

ILO, Plunkett and Hygienic Guide was the references used £or the Spécific

Control Methods in numbers 1 - 10,

RESPIRATOR TABLE JUSTIFICATIOXN

Rccording to Patty, fire and explosion azre the major hazmards from
ethyl chleoride in industry; since "very little physiological difficulty
has been encountered.” Patty reports that in an acute study on the
reésponsé of guinea pigs to ethyl chloride, some deéaths weze cgaused by
exposures to 230,000 = 240,000 ppm Ioxr 5 - 10 minutes; 153,000 ppm
for 30 - #0 minutes; and 40,000 ppm for 540 minutes. '

Patty notes the effects observed in a study in which the narcotic
goncentrations foxr man wexe investigated:. Tuwo inhalations at a concen-
tration of 40,000 ppm resulted in stupox, eys irritation, and abdominal
cramps. Afler a 30-second exposure to 33,600 ppm, a rapid increase in
toxic effects oceurred. A concentratien of 25,000 ppm resulted in a
lack of cooxdination; 20,000 ppnm in "dizziness and slight abdominal

cranps;" 19,000 ppm in slight analgesia after 12 minutes; 13,000

—

iy

pprm in slight symptoms of poiSoning;
The Manufacturing Chemists' Association (MCA) states that, in industrial
uge, ethyl chloride presents very little health hazmard. MCA also
repexrts that concdentrations of 20,000 ppm ox gxeater gan have an
anesthetic effect when inhaled.
MARNING PROPERTIES: Ethyl chloride has a somewhat pungent, ether—~like
cdor. but no quantitative data are available on the odor
threshold. For the purposes of this standaxrd, therefore,



-

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation for ETHYL CHLQRIDE

ethyl ghloxide has been treated as a material with peocor warning
rroperties.

EYE TRRITATION: Ethyl c¢hloride is not a known eye irritant. Grant
reports that at 4% the gas has hsen noted toe cause slight
drritation of the eves of human heings.

IDLH: The AIHA Hygienic Guides do not give an IDLH concentration.
Based upon the human exposure data in which 20,000 ppm was
reportad to cause "dizziness and slight abdominal crampsY and
19,000 ppwm was reperted to cause weak analgesia after
12 minutes, an IDLH of 20,000 ppm is assumed for the purposes
of this standard.

LFL: The lower flamimable 1imit of ethyl chloeride is 38,000 ppm.

PERMISSIBLE EXPOSURE: 1000 ppm.
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USE/EXPOSURE AND CONTROL DOCUMENT

Use/Exposure
Inhalation of gas and eve
contaet with vapor during
production of
tetraethyl lead

Inhalation of gas and eye
gontact with vapor during
rreoeduction of

ethyl cellulose

Inhalation of gas and eye
contact with vapexr during
use as a local or general
anesthetic

Inhalation of gas, skin
contact with ligquid, and
eye contact with vapox
during use as a refri-
geration cempeound

Inhalation of gas, sRkin
contadct with ligquid, and
eye contact with vapor
during use as a solvent
for fats, odls, wakes,
pltosphorous, acetylene,
and many resins

Inhalation of gas and eye
contact with vapor during
synthesis of oxganic.
¢hemicals fincluding
perchloxocethane, esters,
and Grignard reagents)

Inhalation of gas and eye
contact with vapor during
manufacture of dyas

Inhalation of gas and eye
contact with vapor duzring

tThe manufacture of certain

drugs

- ETHYL CHLORIDE
Principal Route
of Entry

4,RB

Turrently Used

Control Methods
General dilution ventila-—
tion; prodess enclosures
local ewxhaust ventilation;
personal protective equip-
ment (geoggles)

General dilution ventila-
tion; process enclosure;
logal ewhauust ventila-
tion; personal protective
equipment (goggles)

General dilution ventila-
tion; personal protective
egquipment {gloves)

General dilution ventila-
tion; personal protegtive
equipment (goggles, gloves)

General dilution ventila-
tion; proocess enclosure;
rersonal pretective eguip~
ment {gogyles, gloves)

General diluticon ventila=~
tion; process enclosure;

personal protective sgquip-

ment (goggles)

Géneral ﬁilution-ventila—

tion; process enclosure;
Personal protective equip-

ment (goggles)

Beneral dilution wentiia—

tion; process enclosure ;
personal protective equip-
ment (gogygles)
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Inhalation of gas and eye A,B General dilution ventila-
contact with vapor during tien; process enclosure;
packaging and use of prersonal protective equip-
aeroseols containing ment (goggles)

ethyl chloride as a propellant.

Inhalation of gas and eye A,B General dilution ventila-
contact with vapor during tion; local exhaust ventila-
manufacture of perfumes tion; personal protective
containing ethyl chloride equipment (goggles)

A -- Inhalation

B -- Skin contact resulting in

localized irxritation
C ——- Ingestion
D -- Skin contact resulting in

absorption and subsequent
systemic poisoning



