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The basic¢ text of +this document contains the draft technical standazrd
approved by the Joint Review Committee of the NIOSH/0SHA Standazds
Gompletion Program and the supporting documentation for the substance
PHENYL ETHER.

The SCP draft technical standards arxe recommendations 10 the Depazrtment of
Lahor £6xr its econsideration in rulemaking and Have no legal status until
final zrules have beéen promulgated by that agenicy. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and UsesExposure
and Control Deocumentation are the-working_documents used by the various SCP
working groups durding the development of the draft technical standard and
sexve as the teclinical foundation for the standaxd. The classification for
pach substance and +the =zxegulatory statements were derived following a
decision logic established for the various sections of the standard.
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DEFINITIOHNS

PERMISSIBLE EXPOSURE - "Permissible Ekposﬁre" means dnhalation of
phenyl ether in concentrations not in excess of 1 parts per million
{ppm) (7 milligrams pex c¢ubic meter, mgrscu.m.) averaged over an

eight hour woxk shift, ag stated in section 1910.93, Table G-1.

ACTION LEVEL - “Aection lLevel™ means one half (1,2) of +the
parmissible expesure for phenyl ether.

EMPLOYEE INFORMATION - Each employexr who lhas a worKrlage in which

rhenyl ether is present shall:

£1)

(2)

()
£1)

(27

(3)

(43

(5)

STANDARD AVAILABILITY - EKeep a copy of +this section with its

appendices A, B and C, at the workplace. This material shall be
made readily available to affected employees; and

FRESENCE OF PHENYL ©ETHER - Inform affected employees of the
guantity, location, and mannexr of use or storage of phenyl ether.
EXPOSURE MEASUREMENT _

INITIAL DETERMINATION — Each empléyer who has a placée of employment
in which phenyl ether is released int¢ the wozrkplace aixr shall
determing 1if any employee may be exposed té airborne céncentrations
of phenyl ether at oxr above the action level. The determination
shall beé made each time there is a change in production, process; o
control measures which could result in an increase in adirborne
concentrations of phenyl ethexr. A written determination shall be
mafde and it shall contain at least the fellowing informatioh:

(i) Any information, observations, or ¢alculatiéns whiech would
indic¢ate employee expeosure to phenyl etherx;

(ii?d Any measurements of airboxrne concentratioens of phenyl ether
taken;

(iii) Any employee complaints of sympioms which may be attributable
te exposure to phenvl ether; and _
(iv) Date of determination, work being performed at the time,
location within work site, name, and social security numbex
_ of pach employee considered.
INITIAL EXPOSURE MEASUREMENT - If the empléever determinss that any
employes may be exposed to airborne concentrations of phenyl ether
at orx above the dction level, the exposure of the employee helieved

1o have the greatest exposure shall be measured, The exposure

measurement shall be repreéesentative of the maximum exposure of the
employse.
IDENTIFICATION OF EXPOSED EMPLOYEES ~ If the exposure measurement
taken under paragraph (¢)(2) of +this sectioen reveals employse
axposure to ailrbhorne concentrations of phenyl etheéer zt or ahove the
action level, the emplover shall:
(i) Identify all employvees who may be exposad at oxr above

the action level; and ' _
(ii) Measure the exposure of the employees so identified.
EXPOSURE ABQOVE THE ACTICMN LEVEL - TIf an enployee exposure
measurement reveals that an ewmrlovee is expesad to airbhoine
concentrxations of phenyl ether at or above the actioen level, but not
above the permissible exposure, the exposure of that employee shall
be measured at least every tiwo months.
EXPOSURE ABGVE THE PERMISSIBLE EXPOSURE - If an employee exposure
measurement reveals that an employee is exposed to airborne



amp,

{6)

(a)

NIOSH/03HA DPraft Technieal Standard
and Supporting Doocunmentation for PHENYIL ETHER

concentrationd of phenyl ether above the rermissible ewposure, the

emplover shall:

(i)l Inforin tha_employee of the exposure as required by para-~
graph (N){1} of this section; and
(ii} Measure the exposure of the employvee at least wmwonthly; and

(iii) Institute control measures as reguired by paragraph (E)} of
_ this section.
TERMINATION OF EXPOSURE MEARSUREMENT - If twoe c¢onsecutive amployee

eRxposure measurémenis taken at least one uweek apart xzeveal that the

enployee is exposed to airborne congentrations of phenyl ether'bglou
the action level, the employer may teiminate measurement =for the
amplovee. For purposes of +this subparagraph, use of respirators

shall not constitute reduction of employes exposure helow the action

level.

METHODS OF MEASUREMENT - An employee's exposure shall be cobtained by

any combination of long term ¢r shoxrt term samples which represents the
employee’'s actital exposure dveraged opver an eight hour work shift

{(Appendix B (ivi}Y. The method of measurement shall have an accuracy, to
a confidence level of 95%, of not less than that given in Table 1 belou.
Tabkle 1 '
Concentration Required Agcuracy
Above permisgible exposure Pilus oxr Minus 25%
At or below permissible exposuze
and above the action level Plus or Minus 35%
At ox balow the action level Plus or Minus 50%
(e} Mathotls of Compliance
(1) Engineering ocontrols - No employee shall ke exposed to phenyl ether
above the perxmissible limit ds defined in paragraph (a)(1) of ‘*his
secdtion. Engineering and work practice controls shall he used to
redude exposure to phenyl ether +to at or bhelow the permissible
exposure.

(i) When mechanical ventilation is wused +to control exposure,
measurements which dewmonstrate system efficiency {fox
erample:r ailr velocity, static pressure, cor air volume) shall
bé& made at least every three months. Measurements of system
efficiency shall also be made within five work days of any
c¢hange in production, process or control which might result
in a reduction in contzol.

(ii} Where a fan is located in duct work and whére phenyl ether is
bresent in concentrations greater than 2000 ppm, one Fourth
of the lower flammable limit, the Ffan retating element shall
consist of, or be lined with, non-sparking material. Thezre
shall he sufficient clearance Dbetween the fan rotating
element and the fan casing so as to prevent contact.

(2) Respirators :

el

(i) Compliance with the permissible exposure may not be achieved
by the use of respirators excepth:
{a) During the Time period necessary to install engineering
contrels; ox
(b} In work situations in which engineering contxols ars
technically not feasible; ox
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(¢) In work situations din which feasible engineering and
work prattice controls are insuffigient to reduce
amplovees exposuxe to at or below permissible éxposure.
they shall be used to redute exposiixe +to +he louwast
level fedasible; ox

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

(&) ITh emergencies. '

Respirators shall he joeintly approved hy the HMining

Enfoxcement and Safety Administration (formerly Bureau of

Mines) and by the National Institute for Occupational Safety

and Health under the provisions of 30 CFR Part T1.

Employers shall sslect and provide the appropriate respiratorx

from Table 2 and shall ensuxe that +the employée uses the

regpirator provided. .

Employexs shall institute a respiratory protection program in

aceordance with sections 1910,.734(b),(d3,(e) and (£).

Tahle 2. Respiratoxry Protection For Phenyl Ether

Condition

Permissible Reéspiratory Protection

Vapor Concentration

Equal to or less

than 50 ppm

and organic¢ vapor cartridge(s) and dust, fume, and mist £
A gas mask with a chin-style or f£ront or back mounted org
vapor canister and dust, fume, and mist filtex.

Any supplied-air respirator with a full facepiece, helmet
or hoed.

Any self~contained breathing apparatus with a full facepi

Equal to ox léess

than 100 ppm

eperated in pressure-demand or other positive pressure mo
with a full facepiece, hood, or helmet operated in contin
flow mode.

Greater than 1006 ppm
ox Entry & Escape operated in pressure-—demand ox other positive pressure mo

Unknown Concentra~

tions

respirator with a full facepiece operated 4n pressure-den

vositive pressure or continuous flow mode and an auxiliar

salf-contained air supply operated in pressure~demand or

Self-contained breathing apparatus with a Full facepiece
ated in pressure-demand oxr other rositive pressure mode.

Any gas wask providing protéegtion against oxrganic vapors.

A combination respirator which includes a Type € supplied

ilt

ani

¥

ece

de
uou

da.
-ai
and
Y»_

oth
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Any escape self~contained breathing apparstus.

(£)

Fire and Safety

Emplqyexs shall familiarige themselves with the information contained in
the Substance Technical Guidelines H$or phéenyl ether whidch is containad in
Appendix B in oxder to ensure the safe handiing and use of phenyl ether.

1)

2)

£3)

{4)

(8)

(6)

(g)
(1)

(2)

th)

(1)

{1)

€12

Electrical - For theé purpeses of compliance with sec¢tion 1910.309,
locations c¢lassified as hawmardous locations due to the presénce of
solid phenyl ether shall he Class II Group G and foxr ligquid phenyl
ether shall be Class I Group D. _

Portable f£ire extinguishers - For the purposes of compliance with
section 1910.157, phenyl ether is c¢lassified as a Class B fire
hazard.

Powered dndustrial +truecks - Feor ‘the purposes of compliance with

seetion 1910.178, locations c¢lassified as hazmardous locations due to

the presence of solid phenyvl sther shall be Class IT Group G and for
liquid phenyl ethexr shall be Class I Group D.

Combustible 1ligquids - For the purposes of compliance with section
1910.106, liguid phenyl ether is e¢lassified as a Class IIIB

combustible liguid.

Sources of dgnitien - Scurces of 1gn1tlon such as smoking or open

Flanies are prohibited where phenyl ether is handled, used o¢r stored

in a wmanner s5¢ as to create a potentiasl fire ox explosion hamard.
Stoxage - Phenyl elher shall bhe stored so as not te come in contact

with strong oxidisers.

Personal Protective Eguipment

Skin Contact

(i) Employers shall provide, and reguire employees to usgsa,
impervious clothing, gloves, face shields (8~inch minimum)
and other appropriate protective <¢lothing necessary %o
prevent repeated oxr prolonged skin contact +o liguid ox solid
phenyl ether. Face shields shall gomply with section
1910, 133(alx(6).

£44) Employers shall ensuxe that any non—-impervious clothlng which

hecomes wet with liquid phenyl ethexr oxr contaminated with
solid »phenyl ether be removed promptly and not reworn until
the phenyl ether is removed Ffrom the clothing.

Eve Contact

€1} Employexrs shall provide, and reguire employees +to use,
splash-proof safety goyggles (cup-cover type dust and splash
safety goggles), which comply with section 1910.133 (aJ)(6),
where eve contact to liguid or solid phenyl ethexr may oecur.

Spills _

5pills of phenyl ether shall be cleanesd up immediately after

utilizing available ventilation.

Sanitation

Employers shall ensure that employees whose skin becomes wet with

ligquid phenyl ether o6r contaminated with solid phenyl ether,

premptly wash or shower using seoap oxr mild detergent to remove any

phenyl esther from the skin.
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Training and Infoxrmation -~ Each emblover who has emplovees exnposed

to phenyl ether in excess of the aé¢tion leavel, or employees who may have

sRin

or eye c¢ontact with phenyl ether, or employees who work where

aceidental release, spill, fire, or explosion of phenyl ether may occur,
gshall annually:

1)

2)

3)

(k)
€13

(2]

(3)

(4)

{6)

Substance Safety Data Sheet - Inform each employee of the

information contained in the Substance Safety Data Sheet for phenyl

ether; which is ¢ontained in Appendix A; =and

Medical -

(I3 Edvise employees as to the signs and symptoms of euposure to
phényl ether.

{II Instruct the enmnployees <to advise the employer of the
development of signs and symptoms of exposure to phenyl ether
which are listed in Rppendix A.

(ITT) Instruct the employees to inform the employexr if they develop
any of the medical conditions 2listed in (k){(2} of +this
secticon; and

Provedures -
tI) Provide training +to ensure that emplovees undarstand the
precautions of safée use, -emergency proceduxes, and the
correct use of protective equipment relative to phenyl ether.
{(I1> The procedures required by (3)(1), (2}, and (3){I) shall be
provided to employees at the expense of the employver duzring
_the employee's normal working hours,
Medical Surveillance
The employer 'shall provide medical procedures as reguired by
paragraph (k). These procefures shall be provided a% no coést to the
employees.
Preplacement Questionnaire -~ The employer shall obtain From each
evployee who will be exposed to airborne concentrations of phenyl
ether at ox abhove the action lavel, a written statement as to
whether such employee has a history of any of the f£ollowing:
(I} §kRin disease
(IT) Eidney digeéase
(ITI) Chronic lung disease
(IV] Liver disease
Preplacement HMedieal Examinatien - The employer shall provide a
medical examination for an employee Aif the employee provides a
history of any of the conditions named in paragraph (k3(2).
Results of Prepvlacement Examination — The employer shall obtain a
physician's written opinion based on +the medical examination
rursuant o paragraph (kK)I(3).
Periodid¢ Medical Examinations - The employver shall provide a medical
examination for an emplovee if the emplovee advises the employer of
the development of: '
(99 Any of the medical conditions listed in (R)(2).
(IX} Signs and symptoms listed in Appendiw A whigh the
employee suspects miy be caused by exposure to
phenyl ather.
Results of Periodic Ekaminations -~ The employer shall obtain a
physician's written opinion based on the mnedical examination

pursuant to paragraph (R)(5).
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Exelusion ox Removal fxpm_Exposure -~ Mo employee shall continue fo
bhe exposed to phenyl ether iFf such exposure could place the employee

at increased risk of material <Hdmpairment of his health.
Emergency Procedures - The employer shall provide emergency and

follow—up medicgal examinations and ‘treatment <for any empleyvese

injursd through éxposure to phenyl ether.

Informing +the Physi¢ian - The enmploeyer shall provide to the
examining physician the following information:
I E copy of this section with its Appendices A, B,

and ;

(I1) A description of the employee's duties as they
relate to his exposure to phenyl ether;

(TXX) A description of any personal protective eguipment,
dneluding respirators, regquired to be used:

IV The resulis of any employvee's exposure measurement,
i¥ available;

(v) The employvee's anticipated exposure level; and

(vi) Ypon request of the physician, information from

previous medical examination of the employee.

Physician's Written Opinion

(%) The physician's written opinion shall be a signed statement
by the eramining physician specifically stating:

{23 NWhether the eémployee has any detected medical
conditions which could be dixectly or
indirectly aggravated by exposure to phenyl
ether or whie¢h vould significantly interfere
with the ability of the employee to follow
recommended or reguired procedures for
protecting himself £rom unusual 6r emergency
’RRPOSUIE.

(BR) Any recommeénded limitations upon the
employee's euposure to phenyl ethex.

(¢) Thé employee has heen informed by the
physician of any detected medical conditions
which require further medical ewamination or
treatment.

{IX) The writiten opinion shall not reveal medical
information unrelated te erposure to phenyvl ether.
Refusal to Dbe Medically ©Examined -~ If an employee refuses any

required medical ewamination, the enployer shall inform the employee
of +the possible health consequences of such refusal and cobhtain a
signed statement from the employes indicating that +the employee
undexstands the risks involved by refusing to be examined.
Becordkeeping,

Tnitial determination.

(i) The ‘employer shall Reep an accurate record of all initial
determinations required to be made pursuant to  paragraph
(¢)(1) 6f this section.

(ii) The record shall include the written determination and any
surperting documentation as requi;ed in paragraph (e¢)(1}) of
this section.
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(iii) This

rece
Exposure me
(17 The

recgerd shall be waintained wntil replaced by a more
nt recoxd.
asurenents.

employer shall KkKeep an accurate recoxrd of all measure-

ments taken to determine employee exposura to phenyl ether

(1ii) This
{(a)
(b3

{ed
{dY

{e)d
(£3

(iii) This
rece
Machanical
(i) When
cont
demo
requ
(id) This
(al
(bl
¢
{iii) This
Training an
(i3 The.
trai
sect
(ii) The
(a)
(1)
(g¢)
(iii) This

rTaege
Medicdl rac
i) The

enpl
(i) The

(a)
(h)
tec)
(a)
te)
(iii) This
empl
Access To

record shall includer

The date of measurement; _

A reference to the subparagraph of this regulation which
reégquired the measurement, if anvy;

Operations involving exposure to phenyl ether which arxe
heing monitored;

Sampling and anslytical methods used and evidence of
their accuracy;

Number, duratien, and results of samples taken;

Mame, Socecial Security numbexr, and exposure of the
employee monitored.

record shall be maintdined until xeplaced by a more
nt regerd but in no event for less than one yaar.
ventilation.

mechanical ventilation 1is used as an engineering

rol, the employver shall maintain a record of measiurenments
astrating the effectiveness of such ventilation as
ixed by pazagraph (e)(1)(i) of this section.

record shall include:

Date of measurement;

Type of measurement talen;

Result of measurement.

record shall be maintained for at least one year.
d infermation. '

employer shall Kkeep an accurate record of all employee
ning and advice reguired by paragraph (3j) of this
ion. _
regord shall include:

bate of training;

Hame and Beodial Sedurity number of enployvees trained:
Stubstance of training proévided.

recoxd shall bhe maintained wuntil replaced by a moxe
nt record. '
ords.

employexr shall Reep an accurate medical recoxd for each
oyea, _ _
recerd shall include:

Physician's writiten opinion;

Preplacement questionnaire;

Any employee medical complaints relative to exposure to phen
A signed statement of any refusal to be examlned,

R copy of information provided to the physician pursuant
to paragraph (R)(9)(ii) through (vi) of this section.

recerd shall he maintainéd for +the duration of the
oyment of the affected emplovee.
ecbrds. '
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(i) | R1l recoxds zreguired to be maintained by this section_shall
be made available upon reqguest to authorizéd =representatives
of the Asgistant Secretary and the Director.

(ii) Emploves eRpPOSUYR messuyremnant recoprds required to Dbe
maintained by this sec¢tion shall bLbe made available o
emplovess and formex employees and ftheir designated
representatives.

(1ii) Employee wedical recoxrds reguired to be maintained by this
section shall be made available upon written =zTequest +to a
physician designated by the emplovee or former emplovae.

Observation of monitoxing.

Duty. _

The éemployer shall give dffected snployees or their representatives

an oppoxrtunity to cbsexve any monitoring of eaemployee exposure to

rhenyl ether which is conducted pursuvant to this section.

Exercise of oppoertunity %o ohserve monitering.

i} When ohservation of the monitering of employvee exposure to
phenyl ether requires entry into an area where +the use of
personal protective devicas is required, the observer shall
use such equipment and ¢omply with all other applicable
safety procsdures. .

(i) Without interfering with the measurement, ohservers shall be
entitled to:

{a) Receive an explanation of the measurement procedures:

{b) Visually ohserve all steps related to the measurement of
exposure to phenyl ether that are being performed at the
rlace of exposure.

{c) Record the xesults obtained.

Employee notification.

The éenployer shall notify in writing, within five woxk days., every

employee who is found te be exposed te phenyl ethéexr above <the

permissible exposure. The employee shall alsc be notified of the
level of his exposure and the corrective ac¢tion being taken to
reduce the exposure to at or below the permissible exposurze.

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

medically examined the employer shall provide the employvee with a

copy of the physician's written opiniorn.
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ARPPENDIX A

SUBSTANCE SAFETY DATA SHEET

SUBSTANCE IDENTIFICATION

SUBSTAMCE: Phenyl ether _
PERMISSIBLE EXPOSURE: 1 part of phenyl ether per million parts of aixr

(ppm) or 7 milligrams of phenyl ether per cubit meter of aixr (mgrcu
m)

APPELZRANCE ARD ODQOR: Colérless solid or'li@ﬂid with a disagreeablea odor.

IT.

A.

IIT.

HEALTH HAZARD DATA

Ways 1in Khich the Chemical Affects Your Body: Phenyl ether c¢an
affect your body if you inhale it, suwallow it, ox if it comes in
contact with your skin or eyes.

Effects of Overexnposure:
1. Short-Texrm Overexposure: Overexposure to phenyl ethex vapor
or mist may cause nausea and irritation of the eyes and nose.

2. Lonngerm Quaraxpdsure: Prolongéd. oxr repeated exposure to
undiluted phenyi ether liquid wmay cause irritation o&f the
skin. '

3. Reporting Signs and Synptonms: You should inform your

employer if you develop any signs or synptoms associated with
phanyl ether expesure.

EMERGENCY FIRST AID PROCEDURES.

Eve ExXposureg: If pheényl ether gets into vour eyes, wash the eves
Iimmediately with large amounts of water, lifting the lower and upper
lids og¢casiornally. Tf irritation persists, get medical attention.

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

S¥kin Exposure: If phenyl ether gets on your skin, promptly wash <the
contaminated skin using soap or mild detergent together with powered
pumice, horax, cxr other suitable gleanser. It phényl ethex socaks
through your clething, réemove the ¢lothing premptly and wash the
skin using scap or nild détergent togethery with powdered pumice,

borax ¢r othexr suitable c¢leaner. If irxritation persists, get
medical atitention. Do not wear the ¢lothing again until the phenyl
ether has bean remcoved:. Replace or repair impervious c¢lothing that

has &aueloped leaks.
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c. Breathing: If you or any other person breathes in large amounts of
phenvyl ether remove the exposed perxson to fresh airx at once, I
breathing has stopped, perform artificial regpiration. Keep the
affected person warm and at rest. Get medical attention as socon as
posgible,

D. Swallowing: When phenyl ether has been swallowed gat medieal
attention immediately. If medical attention is mneot immediately

available get +the affected person to vomit by having him touch the
bhack of the throat with his finger or by giving him large amounts
tone pint or moze) of warm salt water (tuwo tablespoons of salt perx
pint of water). Do not make an unconscious person vomit.

E. Regcue: Move affected person from thé hazardous exposure. I+ the
exposed person has Dbaen overcore, notify someone elsgse and put into
effect the established emezgency rescue progedures. Do not become a
casualty vourself. Understand your anergency rescue pxocadures and
knew the locations of the equipment hefore the need arises.

V. RES“IRATORS AND PRQTECTIVE CLOTHING

i. RESPIRRTORS Respirators arxe not the best way to tontzol exposure to
phenyl ether. You c¢an only be required to wear them for routine use
if your employer is in the process of installing contzols or o6ther
control measures prove inadeguate. You may be reguired +to wear
respirators for non-routine activities or in emergencies. If
resﬁizafors are worn, they must have a Mining Enforcement and Safety
Administration (MESA)Y/National Institute for Occupational Safety and
Health (NIOSH) approval label. {Older respirators may have a Bureau
of Mines approval label.) For effegtive protection., respirators
must £it your face and head snugly. Respirators should not be
looesened o removéed in uork situations whéere there use is reguired.
If you can smell phenyl ethez while wearing a zrespirator., +the
respirator is not working corxectly; go immediately %o fresh aix.
If you ewperience difficulty breathing while wearing a zrespirator,
tell youxr employer.

B. FROTECTIVE CLOTHING: You must wear impezvious clothing, gloves,
face shield or othexr appropriate protective clothing +to prevent
repeated or prolonged skin contact with liquid or solid phenyl

ethex .,

c. EYE PROTECTION: You must ear splash~proof safety goggles (cup-
cover type dust and splash safety goggles) wuwhexe eye coentact to
liguid phenyl ether may oceur. You must weaxr dust-proof safety

goggles (cup-cover type dust and splash safety goggles} where eaye
contact to solid phenyl ether may ocour.
V. PRECAUTIOHS FOR SAFE USE, HAMDLING AMD STORAGE
Phenyl ether is a combustible liguid and its vapors can form explosive
mixtures with air at elevated temparzatures. It must Be stored in tightiy
closed containers in a well-ventilated area away from heat;, sparks;
flames and stxzong oxridizers. Sources of ignition such as smoking and
open f£lames arxe prohibited wherever phenyl ether is handled, used or
stored in a mannex that <could create a potential . fire oz axplosion
hazard. If your skin becomes contaminated with solid phenyl ether, you
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must promptly wash or shower using soap oxr mild detergent to remove the
phenyl ether from your skin. ¥ou must promptly remove any non-impervious
¢lothing that becomes contaminated with selid phenyl ether and %his
clothing must not be reworn until the phenyl ethér is removed from the
¢lothing. I£ your skin becemes wet with liquid phenyl ether, vou  must
prenptly wash or shower using seap oxr mild detergent togethar with
powdered pumide, borax or othexr suitable cleanser to rembve the phenyl
ether from pour skin, You must proemptly =remove any non-impezrvious
¢lothing that becomes wet with liquid phenyl ether and this c¢lothing must
not be reworn until the phenvl ether is rewoved from the c¢lothing. Fire
extinguishers, where provided, must be readily available and vyou should
know where they are and how to operate thewm. Ask vour supervisoxr where
phenyl ether is used in your woxrKk atea and for any additional plant
safety and heaith zules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
PHENYL ETHER

PHYSTCAL AND CHEMICAL DATA
Substance Identifidation

1.
2.
3.

1.
2.
3.

(PSR I S

Synonyms: Diphenyl etheéx; diphenyl ouide
Foxrmula: {(C6HBI20
Molecular weight: 170.2

Physieal Data

Boiling peint €¢760 mm Hgl): 259 € (498 F)

Specific gravity (water=1): 1.1

Vapor density (air=1 at beoiling point of

phenyl ethez): 5.86

Melting pedint: 27 ¢ (81 F) (maximum value)

Vapor préessure at 20 ¢ (68 F): Tess than 1 mm Hg

Soelubility in watex; ‘% by weight at 20 ¢ (68 F): 0.0021
Evaporation .rate (butyl acetate=1): Data not avaiiable
Appearance and odor: Colorless solid or liquid with a
somewhat disagreeable odox

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

1.

Fire _

1. Flash point: 115 € (2329 FJ) {(closed ocup)

PR Auteodignition temperature: 620 © (1148 )

3. Flammable limifts in aiz, % By volume:!® Lower: 0.8;

Uppear: 1.5

4. Extinguishing wmedia: Foam, dry chemical, carbon dioxide

5. Special fire-Ffighting procedures: Do not use a solid streanm
of water since a stream will scatter and spread the fire.
Use water spray to cool containers exposed to a fire.

6. Unusual f£ire and explosion hamards: Liquid phenyl etheér is a
“ombustible liguid. 2t elevated temperaturés its vapors <¢ahn
foxrm eHplosive mivtures with aiz:. All ignition sources must
be contrelled where phenyl ether is used, hanfled or stored
in a manner so as to create a petential f£ire or explosion
hagarxd. _

7. For purposes of c¢onplying with the regquirements of 29 CFR
1910.106, liguid phenyl ether is classified as a Class TIIB
combustible liguid.

8. For PUrposes of complying with 29 CFR 1910.309, the
classification of hazardous locations as described in Article
500 of the National Electrical Code shall beée Class II, Group
¢ for so6lid phenyl ether, and shall be Class I, Group D for
ligquid phenyl ether.

Reactivity _
tonditions contributing to instability: Heat
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2. Incompatibilitias: Contact with strong eowxidizing agents may
gause fire and ewplosions.
3. Hagardous decompesition products: Toxic ‘gases and vapors

{such as carbon monoxide) may bé released in a fire involving
rhenyl ether.

4. Spec1al precautions: Phenyl ether will attdack some forms of
plastics, xrubber and coatings

SPILL, LEARK AXD PRISPOSAL PROCEBURES

If phenyl ethex is spilled or leaked, the following steps should bhe
talen:

1. Ventilate area of spill or-laak

2. For small gquantities, absorh 6r scoop up on papey. Remnove 10
a safe placde and burn the paper. Large gquantities mnay bhe
reclaiméd; however, i¥ this is not practical, collect;

dissolve in an appreopriate solvent, and atomime in a suitable
¢ombhustion chamberx.
Persons not wearing protective equipment shoulﬂ he restricted f£rom
areas of spills or leaks until c¢leanup has been completed.
Waste disposal methods: : |
Phenyl ether may be disposed of by dissolving in an appropriate
solvent and atomizing in & suitable combustion chamber.
MONITORING AND HMEASUREMENT PROCEDURES
EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose
of determining employee eéenrposure under this section are best taken
sueh that the average 8- hour exposure ~may he determined from a

+ gingle 8~hour sample or tuo (2) 4-hour samples. Short term interval

samples (up to 30 minutes) may also he used to determine average
gxposure level if a minimum of five (5) measurements zre taken in a
random manner over +the 8-hour work shift. Random sampling means
that any portion of the work shift has +the samé chante of bheing
sampled as any other. The arithmetic sverage of all such random
egual duration samples taken on one (1) work shift is an estimate of
an employee's average level of duposure for that work shift. Air
gamples shotld be taken in the empleyee'’s breathing mone (air that
would most nearly represent that inhaled by the employee). Sampling
and analyses may be performed by instruments such as detecteor tubes
certified by MNIOSH wunder %2 COFR Part 84, portable direct-reading
instruments, gas and vapor adsorption tubes with subségquent chemical
analyses or 4dosimeters, The mathod of measurement nhust datermine
the concgentration of phenyl ether to plus or minus 354,

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoxing under thisg
section should he essentially the same as described under paragraph

Iv. a. Laboratories performing c¢hemical analyses should be
accredited in Industrial Hygiene ChHemistry by the American
Industxrial Hygiene Association (ATIHA). The method of measuremant
must determine the concentration of phenyl ether to plus ox ninus
25%. HMeéethods meeting these accuracy requirements are availabhle fronm
NIOSH.

MISCELLANEGUS PRECAUTIONS _
Store phenyl ether in tightly c¢losed containers in a well-ventilated
area away from heat.,
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B. Employers nust advise emplovees of all plant areas and operations
where exposure fo phenyl ether could occcur,
VI. COMMON OPERATIONS
Common operations in which exposure to phenyl ether is likely to ocvour
are: dts use in  ths forxmulatioen of heat transfer £luids such as

Dowtherm; its use as a chemical intermediates and during the manufadéture
of surfactants, plasticizers, perfumes. soaps and flavoring agents for
food. '
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APPENDIX € -~ MEDICAL SURVEILLANCE GUIDELIMNES

ROUTE OF ENTRY
Inhalation.
TOXICOLOGY
Phenyl ethér is an irritant to the skin and eyeées and has an éebjéectionable
otlor whi<h may cause -nausea. Information =zegarding the physiologic
effects of the liquid is not extensive, but it appears to be louw in oxal
toxieity. The acute lethal_dpse for rats and guinea pigs is 8 grsKg.
Animals that survived oral doses of 1 to 2 gskg shoued some injury to the
liver, kKidnevs., srleen and thyroid. HNo g¢hronic systemic effegts have
heen reported in humans.

I. S5IGHNS ANKD SYMPTONMS

Hausea in some individuals; poténtial irritation of the eyeés and nose.
Prolonged exposure to liguid may cause mild sKin dzxitation.

SPECIAL TESTS
Hone in-&ommon.usage.
TREATMENT

Remove from exposure. Flush eyes and skin with water.
Recovery is usually rapid and complete.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

x. GENERAL
Most reported effects of phenyl ether are caused by its irritant
rroperiies. It is important that the physician becomes familiarx
with plant operating conditions in which exposure to phenyl ethex
ogours. Those with skin disease may not tolerate +the weaxring eof
pretective ¢lothing and those with chronic respiratéry diseanse may
not tolerate the wearing of negative pressure respirators.

B. PREPLACEMENT

Routine medical histories and physical examination are not reguired.
Howaver, the employer must screen employees for history of cexrtain
medical conditions (listed below) which might place the employee at
increased risk from phenyl ethexr exposure. ¢nly those giving a
positive - history of these conditions must be referred for furtheér
medi¢al examinations.
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1. Skin disease =- Phenyl ether may ¢ause dermatitis on
rrolonged exposure. Pe¥rsons with preaxisting skin disoxders
may be more susceptible to the effects of this agent.

2. Liver disease —-- Although phenyl ether is not knowun as a
liver toxin in humans, the impoxrtance of this organ in the
biotransformation and detoxification of foreign subistances
should be considered befoxe enposing persons with inpaired
livexr funciion,

3. Kidney diséase -- Although phenyl ethetr is net known as a
Ridnsy toxin in humans, the importance of fthis organ in the
elimination of toxnic substances . justifies special

consideration in those with impaired zenal function.

. Chronic respiratory disease -- In persons with impaizred
pulmonary functionj.especially these with obstructive airway
diseasesg, the breathing of phenyl ether might dause

exacarbation of symptoms due to its irxitant properxties.

C. PERIODIC EXAMINATIONS

Routine periedic examinatdions are mnot rzequired, However, if the
employer hecomes aware of an enmpleoyee with +the above listed
conditieons, he must refer such enployee fFfor Further medical
axamination.
References
1. Emerican Conference of Governmental Industxzial Hygienists: "Phenyl

Ether," (3d ed., 2d printing), Documentation oi'the'Thxeshpld Limit Valuss
for Substances in Worxkroom Aixr, Cincinnati, 1974, pp. 205-206.

2. Patty, Frapnk &.: Industrial Hygiene 4and Toxicology, Vol. ITI -
Toxicology (2d ed. révised), Interscience Publishing Company, HNew York,
1963, pp. 1698-1701.
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REFEREHCES AND SQURCES
PHEHRYL ETHER
1810.93

Fire and Safety
(1) Electrical - Classification based on "Fire Hagard Classification of

Chemical Vapors Relative to Explosion-proof Electrical Eguipment,”

. Carhart et al., National RAcadewy of Sciences, 1972, zeport to U. S

Coast Guard, report no. €G-D-92-74, p. 31.

Personal Pzotectivée Eguipzment, and (h) Sanitatien

Eye: Patty, "Ind, Hyg. and Tox.;" Decumentation of TLV's; Dow M3IDS;

' Grant, "Toxricology of the Eype™

$kin: Patty, "Ind. Hyyg. and Tox.;" International Labour Office, "Encyclo-
pedia of Occupational Health and Safety;" Documentation of TLV's

Ingestiont Patty, "Ind. Hyg. and Tox."

COMMENTS
Fve — Classificatibn: 2 and &
Output statement numnbeéxrs: 10 and 12 cowbinéd into one statement
Exceptions: Hone
Patty states that contact of the eye with liquid mists has

vonsgquences which are not sexrious. Doecumentation of TLV's

notes that the effects of eye application resemble c¢losely those
Found with the eutectiec mixture with diphenyl. The liquid eutect

mixture is noted in Patty as causing pain and transient irritatio
the eyes. The Dow MSDS for the mixture states that mild to moder
inflammation will océur and that the material is T"unlikely to cau
injuxy." Al:r of the above appears to be reéfexring to the effects
of the ligquid. Since the melting point of the matexrial is about
it is also assuimed that eye contact with the so0lid must be avoide
Grant reports that in 4 . . . cases listéed as corneal bhurns from
diphenyl oxide, recovery uwas gomplete within %48 houzrs,™

classifications of 2 and & are concluded to he appropriate.

Skin - Classifications 2 and 6 _

output statemént numbers: 2, 17y, 17i, 20a
EBrceptions: Hée helow

Patty states that "skin" tests conducted on rabbits indicate
that the undiluted material is somewhat irritating if exposures
are prolonged or repeated. Effects fromm such an éxposures are
characterized by e;y%hema and ewfoliation, which clears promptly
upon cessation of exposure. It is furthexr noted that “when the
material is diluted, as in perfumeé compesitions, it does not appe
to present any hazard of skin irritation.™ TLC notes that the
substance 1is only slightly irritating to the skin and oceasional
brief c¢ontact does not have any effect. Irxitation oeccurs only
after repesated and prolenged contact. Documentation of TLV's
notes that "no indigcation is given that sKin absexption is of hea
significance." _

_ Phenyl ether has a melting peint of 81 degrees_F (maximum
value), It is 0.0021% scluble in trtater and has a flash point of
239 degresas F,

Avoidance ¢f repeated or proleonged contaet will prdgvent all
¢ited effects. The substance is therefore assigned classificatio
of 2 and 6é. The hazard is, however, not considered serious enouy
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to warzant use of statements bbb, 7a, and 7h.
Ingestion - Classification: 0

Outpuﬁ.statement numbhers: Hone

Exceptions: HNone
_ Patty gives an oral LD50 for rats of 3.99 grRg and noptes tha
the substance is low in acute oral toxicity. PRepeated feeding st
have been conducted which have resulied in some coxganic¢ injury, b
sufficient details are not availahle teo allowm discussion of resul
Given the rather low toricity and specific data regarding the eut
mixture with diphenyl, it is conéluded that the probability of ha

.-

i

from ingestion is remote.
SUBRSTANCE TECHHICRL GUIDELINES
PHENYT ETHER

PHYSTCAL AND CHEMICAL DATA
Substance Identification

1. Synonvitg: Diphenyl éther; diphenyl oxide
2. Formula:s {C6HE220
3. Moleciulaxr weight: 170.2

Physical Data

. Boiling point (760 mm Hgl): 259 C (498 F)

2. Specific gravity (watex=1): 1.1

3. vapor density (air=1 at boiling point of
phenyl ethex): 5.86

o, Melting point: 27 € (81 F) (maximum value)

5. Vapoxr pressure at 20 C (68 FJ: Less than 1 mm Hg

6. 36lubility in water, % by weight at 20 € (68 FI): 0.0021

7. Evaporation rate (hutyl acetate=1): Data not available

8. Appearance and odorx: Colerless solid or ligquid with a

_ somewhat disagreeable odox

FIRE, EXPLOSION AKRD. REACTIVITY HAZARD DATR

Fire _

1. Flash point: 115 ¢ (239 F) (closed cup)

2. Rutoignition temperature: 6&20 £ (1148 F)

3. Flammable limits in sit, % by volums: Touwex:s 9.87%

Uppex: 1.5

4. Extinguishing wedia: Foam, dxry chemical, carbon dioxide

5. Special fire-fighting procedures: Do net use a solid stream
of water since a stream will scatter and ‘spread the fire.
Use watexr spray to cool containers exposed to a Fire.

6. Unusital £ire and explosion hazards: LTiguid phenyl ether is =
cowbustible liguid. At elevated temperatures its vapors &an
form explosive mixtures with aiz. All ignition sources nust
be controlled where phenyl ether is used, handled oxr stoxed
in a mannrer that could create a potential f£ire oxr explosion
hazard.

7. For purposes of complying with the regquirements of 29 CFR
1910, 106, liguid phenyl ether iy classified as a Class IIIB
combustible liquid.

8. For pPUrposes of complying with 29 ¢rR 1916.309, +the

Glassiiicatioh of hazardous locations as describad in Axrtiele
500 of the National Electrical Code shall be Class II, Group
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G for seclid phenyl ether, and shall bé Class T, Group D for
liguid phenyl ether.

Reactivity _
1. Conditions contributing to instability: Heat,.
2. Incompatibilitiess Contact with strong oxidizing agents may

cause fire and explesions.

3. Hazardous decomposition produgts: Toxic gases and vapors
{such as carbon monoxide) may be released in a fire involving
phenyl etherx.

. Special precautionss Phenyl etler will attack some forms of

plastics, rubber and coatings.

SPILL, LEAK AND DISPOSRKL PROCEDURES

I phenyl_ether‘is-spilled or leaked, the follouwing steps should be
taken:

1. Ventilate area of spill ox leak

2. For small guantifties; absorb or scoop up on paper.  Removée to
a safe place and burn the paper. Large gquantities may DHe
reclaimed; however, if this is noet practical, collect,

disseolve in an appropriate solvent, and atomizZe in a suitahle
combustion chamber.
Persons not wearing protective eguipment should be restricted fzom
areas of spills or leaks until cleanup has heen completed.
Waste disposal methods: Phenyl ether may be disposed of by
dissolving in an a@ppropriate solvent and atomizing in a suitable
coiibustien chamber.
MONITOBRING AND MEASUREMENT PROCEDURES
EXPOSURE ABOVE THE' ARACTION LEVEL: Measurements taken for the purpose
of determining eimployee exposure under this section are hest taken
such that the average $8-hour exposure may be determined from a
single 8&-hour sample or two (2) 4-hour samples. ~3hort Term interval
sanples (up to 30 minutes) may also he used to determine average
exposure level if a minimum of Ffive {5) measurements are +taken in a

random manner over +the 8-hour work shift. Random sampling means
that any portion of the work shift has the same chance of being
sampled =as ‘any other. The arithmetic average of all such randoin

equal duration samples taken on one (1) work shift is an estimate of

an employee's average level of euposure for that woxr¥X shift. Aix

samples should be taken in the employee's breathing =zone (air that
would most nearly represent that inhaled by the employea). Sampling
ant analyses may hs perfcrmed by instruments such as detéctor tubes
certified by NIOSH undex 42 CFR Paxt 84, poriable direct-reading
instruments, gas and vapor adsorption tubes with subsedquent c¢hawical
analyses ox dosimeters. The method of measurement must determine
the concentration of phenyl ether to plus or minus 353%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section . should be essentially the same as described under paragraph
Iv. a. Laborateries pexforming chemical analyses should be
aceradited ‘dn Industrial Hygiene Chemistzy by the American
Industrial Hygiene Associatioen {(ATHR), The method of measurement
must determine the concentration of phenyl ether to plus e¢r minus
25%: Metheds meeting these accuracy reguirements are available from
NIOSH.
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MISCELLAHNEGUS PRECAUTIONS

Stexre phenvyl ethex in tightly clogsed containers in a well-ventilated
area away frem heat.

Employexs should advise employees of all plant areas and operations
where exposure to phenvl ether could occur: -
COMMON OGRERATIONS

Common operations Ain which exposure to phanyl ethar is likely to oecux

its use in  the formulation of heat transfer fluids such as

are:
Dowtherm; ites use as a chemical intermedizte; and during the manufactuze
of surfactants, plasticizers, perfumes, soaps and Flavoring agents for
food.

RESFIRATOR TABLE DOCUMENTATION

SUBSTANGE= Phenyl ether (vapor)

n. ¢.

I,. STRANDARD: 1 ppmm

WARNING PROPERTIES:

Odor

Eye

Threshold: Staub reports an oder threshold for phenyl ether
of 0.01 ppm, ahd Stern repoéxrts 0.0071 ppm

Trritation Level: The Docunentation of TLV's states that “effects

of . . . eye application (of phenyl ethex) resemble closely those
found for the eutectic miwture with diphenyl; phenyl ethez in
concéntrated prolonged exposures is somewhat irritating but is
not so in dilution." The phenyl ether - diphenyl mixture is
known %o produce eye irritation at 3-4 ppm (Grant?. For the
purposes of this standard only full facepiece respirators are
rermitted.

Evaluation of Warning Proparties: Sinte the odor threshold of

IDLH:

phenyl ether is lower than the permissible exposure limit, this
substance is treated as a material with ygood warning properties.

Gas sorbent respiratory eguipment is permitted, '

Unknown. In the available toxicoelogical information, there is no
evidence of an IDLH concentration Ffor phenyl ether. Patty states

that "its vapors do not present a toxicological problem, but may

be a nuisance due to digsagreeableness." For the purposes of this
Standard, thereforée, réspirators have heen selected on the basis of _
the protection facter afforded hy each device up to a doncentration of
100 ppm. High concentrations of the vapor are unlikely to be
encountered in the workplace hecause of the high boiling point

and louw vapor pressure of thig substance.

Other Toxicological Information: The Documeniation of TLV's states that

"like the eutectic mixiure phenyl ether—-diphenyl, industzial
experience has shown no avidence that phenyl ether, either as
liguid mist oxr vapoxr, is a health hazard under ordinary conditions
of manufacture, handling ox Use. Although a great deal more
toxicologic data and experience are available for fthe mixture than
for phenyl ether alone, rough comparison shows phenyl ether. has

no overt systemic ‘toxicity at concentrations that are not intolerably
disagreseahle. The acute lethal oral dose for zats and guinea pigs
approrimates 4 gs/Kg, and single doses between 1 gs/kg and 2 g/kg,
permitted survival, depending on species. Surviving animals.,
howeéver, ware reported te show iniury to the liver, spleen, kidnevs,
throid and intestindl tracet. This generalized organ injury may be
a reflection of the rather genaral non-specific capacity of
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aroimatie nuclei to inhibit a number &f critical bhody enzyme activities.
Hake and Rouwe recommended control of vapor concentrations to below
7 ppm to avoid 'complaints of disagreeeable odor and in somé vases,
nausea.'" )
Patty reporxts that "infoxmation_regazding the physiological

effects of phenyl ether is not extensive. It appears to be Llou
in oral *toxicity, net appreciably irritating to the skin, and its
vapors do not present a tomicological problew, but may be a
nuisance dus to disagreeablenass. . . The vaper toxicity of
diphenyl ether has not been determined directly. Houwever, sonme
experiments on materials that consisted largely of this compound
have indicated that vapor concentrations that c¢an occur at crdinary
room temperatures present no hazard of systemie injury. It should
be noted that such concentrations are quite low because of the louw
vapor pressure of the materizl and, furthermore; that such con-
centrations have an odor which may be disagreeable. . . Experience
in manufasturihg, handling, and selling this material over many
vears has infdicated that the matexial does not present an appreciable
hazard to health as ordinarily used.™

LFL: 8000 ppnm

YAPOR PRESSURE AT 20 C: TLess than 1 mm Hg (0.0213 mm Hg at 25 ¢,
according to Patty)

SATURATED CONCENTRATION AT 25 C: 28 ppm
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USE/EXPOSURE AND CONTROL DOCUMENT

PHENYL ETHER
Prirvecipal Route
of Entry
Inhalation of vaper where R

Uses/Exposure

used as a high temperature

heat transfer medium

{marketed as Dow Therm A
Thexrmax, Diphyl, and
Gilotherm)

Inhalation of wapor and B,B

skin contact with liguid
during ¢leaning and main-

-tenance of processing

eguipment whexe phenyl ether
is a side product of the
produgtion of phenol.

Trncluded are vacuum columns

and storayge vessels

Inhalation of vapor and , A,3B

skin contact with ligquid
when used as an intermediate
in further oczganic syntheses.
protective devicves)
Lmong products resulting
from such reactions are:
epoxy resins, other phenel
based-heat resistant zresins.,
polysulfone resins, high -
temperature lubricants,
surfactants, spacialty
plasticizexrs, varnishes,
phenol—-formaldehyde resins,
artifical suweetener, insec-
ticides, presexvatives;
fire retardants and
adhesives.

Skin contact with liquid B
guriig the wanufacgture of

soaps and perfumes in

which phenyl ether is

used as ail cdezrant

Skin centact with liguid B
during the manufacture
of food products in uhicgh
phenyl ether is used as a
flavering agent

A —-— Inhalation

Currently Used

Control Metheods
General dilutioen ventila-
tion; local exhaust vénti-
lation; pexsonal protective
equipment (respiratory
protective devices?

Personal protective eguip-
ment (respiratory pro-—
tective devices, gloves,
aprons, goggles)

General dilution véentila-
tion; perscnal protective
eguipment (gloves, aprons,
goggles, and respiratory

Personal protective equip-

ment (gloves, aprons, and
goggles)

Personal protective eguip-
ment {(gloves, aprons and
goggles)
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B —- S8kin ¢ontact resulting in
logalized ixrritdation

¢ —-— Ingestion

D —— 3kin contact resulting in
absorption and subsequent
systeinic poisoning
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