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The bhasic text of this docdument contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completioen Program and +the suppoxting documentation for the substance

PHENYL ETHER-BIPHENYL MIXTURE.

The SCP draft technical standaxrds are recommendations to the Department of
Labor foxr its considexation in zulemaking and have no laegal status until
final rules Thave been promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documéntation and UsesExposure
and Control Documentation are the woxking documents used by the various &CP
workKing groups during the development of tha draft technical standard and
serve as the technical Ffoundation foxr the standard. The ¢lassification for
each substance and the regulatory statements wexrs derived Following &
dec¢ision logic established for the various sections of the standard.
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DEFINITIOMS

PERMISSIBLE EXPOSURE -  “Permissible Exposuxre" means inhalation of
phenyl ether-biphenyl migture in concentrations not in excess of 1
parts per wmillien (ppnm) (7 milligrams per cubie¢ meter, mgr/ocu.m.)

averaged over'an eight hour weork shift, as sgstated in sestion

1910.93, Table G-1. _ _
BCTIOH LEVEL - Maction  Level™ means one half (1723 of the

permissible exposure for phenyl ether—biphenyl misture.

EMPLOYEE INFORMATYION - Each employer who has a workpldce in which

phenyl ether-biphényl mixture is present shall:

1)

£2)

(e
{1)

(23

¢3)

{4)

STANDARD AVAILABILITY - FKeep a copy of +this sec¢tion with its
appendices A, B and €, at the morkplace, This material shall Dbe
made readily available to affected empleyees; and

PRESENCE CF PHENYL ETHER~BIPHENYL MIXTURE ~ Inform affected
employees of the quantity, logation, and mannexr of use or storage of
phernyl sther-bhiphenyl wmixture.

E¥XPOSURE MEASUREMENT
INITIAL ©DETERMINATION - Each employer who has a place of employment
in which phenyl ether-bipheényl misture is zreleased into the

wWorkplace air shall detexmine id& any employee may be exposed to

airhorne concentrations of phenyl ether—-biphenyl mixrture at ox above
the action level. The determination shall be made each time there

is =& change in production, process, or control measures which ceould
result in an increase in airhoxne concentrations of phernyl ethex-—
biphenyl mixture. A written detezmination shall he made and it

shall c¢ontain at least the following information:
(i) Any infoxmation, obsérvations, or calculations whié¢h would
indiqate employee exposuxe to phenyl ether-biphenyl misture;

(ii? Any measurements of airborme concentrations of phenyl ether~biphe

taken;
(iii) Any emplovee complaints of symptoms which may be attributable
to exposure to phenyl ether-biphenyl miwxture; and
(iv) Date of determination, work being performed at the time,
lecation within work site, nameé, and social security humber
of each ewmpléyes considered.
INITIAL EXPOSURE HMEASUREMENT — If the empldéyer determines that any
employes may be exposed to airborne cpncentxations of phenyl ether-
hiphenyl mixture at or above the action level, the exposurse of the
enployee belisved to have the greatest exposure shall be measured.

The .exposure measurement shall be zrepresentative of the maximum

eyposure of the cmploves.

IDENTIFICATIGH OF EXPOSED EMPLOYEES - If the suposure nmeasurement
taken under paragraph (e¢)(2} of +this section zreveals employee
e¥posure to airborne ceoncentrations of phenyl sther-biphenyl minture

at or above the action level, the employer shall:

(i Tdentify all employees who may be exposed at or ahove
the action level; and
ciid Measure the exposure of the emploveéees so identified.
EYPOSURE ABQVE THE ACTION LEVEL - ‘If£f an employee exposure
measurement rewveals that an employvee dis euxposed to airbhorne

concentrations of phenyl ether—hiphenyl mixture at o6r above the
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action level, 'but not above the permissible exposure, +the exposure
of that employse shall be measured at least every two months.
EXPOSURE ABOVE THE PERMNISSIBLE EXFOSURE - If an employee exposure

measurement zreveals that an emnploves is exposed to sirborne

concentrations of phenyl ethaxr~biphenyl above the permissible

expesure, the emplover shall:

(i? Inform the employee of the euposure as required hy para-—
graph {H)(1) of this section; and

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

(iii) Institute control measures as required by paragraph (E) of
this Section.

TERMINATION OF EXPOSURE MEASUREMENT - If two tonsecutive amplovee
‘exposure measurements taken at least one week apart zeveal that the
amployee is exposed to airborne concentrations of phenyl ether-—
biphenyl mirture helow the action level, the employer may texzminate
measurenent foxr the employes. TFor purpeses of +this subparagraph,
use of respirators shall not consiitute =zreduction of employee
exposure below the actien level.

METHODS OF MEARSUREMENT - An employee's exposure shall be obtained by

any c¢ombination of long term oxr short term samples which represents the
employee'’s actual exposure averaged over an eight hour werk shift

(Appendix B ¢iv)). The method of measurament shall have an acd¢céuracy, *o
a confidence level of 95%, of not less than that given in Tableée 1 below.
Table 1
Concentration Required Accuracy
Above parmissible erposure Plus or Minus 25%
Et or below permissible exposure
and aboeve the action level Plus or Minus 35%
At or below the action level Plus or Minus B503%
{e) Methods of Compliance
(1) Engineering controls - No employee shall Bbe exposed to rphenyl ether-
biphenyl mixture above the permissible limit as defined in paragraph

(a3(1) of this section. Engineering and work practice controls

shall be used to reduce exposure to phenyl ether-biphenyl mixture to

at or below the permissible exposure.

L1} When mechanical ventilation is used to control elposure,
measurements which demonstrate system efficiency (for
efample: air velocity, static pressure, o¥r alir volume) shall
be made at least every three months. HMéasurements oFf systemnm
efficiency shall alsce be made within five woxk days of any
change in produgticen, process or control which might result
in a reduction in control.

(ii) Where a fan is loc¢ated in duct work and where phenyl ether-
biphenyl mixture is present in concentrations greater than
1250 ppm, one—fourth of the lower flammable limit, the Ffan
rotating element shall consist of, or be lined with, nen-
sparking material. There shall be sufficient clearance
hetween the #£an rotating element and the fan ¢asing so as to
prevent contact.

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

by the use of respirators except:
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(a) Duking the time period necessary to install enginsering
controls; or _ _
(h) 1In werk situations in which engineering controls are

(e) TIn work situatiens 4in which féasible engineering and
work practice controels are insufficient to reduce
employeses eXposure To at or below permissibBle exposure,
théy shall ba used to reduge exposure %o the louwest
level feasible; orx

(d) TFor operations not éxceeding 40 hours per year; or

{e) 1In smergencies,

(ii) Respirators  shall be jointly approved hy the Mining

Enforcement and Safety Admlnlstratmon (formerly Bureau of

Mines) and by tha National Institute for Occupational Safetly

and'HEalth under the provisions of 30 CFR Part 11.

(iii} Employers shall select and provide the appropriate respirator
from Table 2 dnd shall ensure that +thée employee uses the
respirator provided.

tiv) Employers shall institute a respiratory protection program in
accoxdance Nlth sections 1910.134(h),(d),(e) and (£,
TRELE 2. RESPIRRTORY PROTECTIOH FOR PHEMYL ETHER - BIPHE
MIXTURE
Condition Permissible Respiratory Protection

Vapor Concentration

Equal to or less

than 50 ppm and organie vapor cariridge(s) with dust, fume, and mist £il
E. gas mask with a cdhin-style oxr front or baclk mounted
oxganie vapor ec¢anister with dust, fume, and nist £ilter.
Any supplied~air respirator with a full facepiece.
helmet, ox hood. _
Kny self-contained breathing apparatus with a full facepiece

Equal to or less

than 100 ppm operated in pressure—demand or other positive pressure mode
with a full facepieceé, hood, or helmet operated in
continusius flow mode. '

Greatexr than 100 ppm
or Entry & Escape orerated in pressure-demand or other positive pressure mode.

Unknoun Concentra- A combination zrespirator which inecludes a Type € supplied-

tions aix respirator with a £ull £acepieve operated in pressure-—
demand or other positive pressure or continuous flouw mode an
auriliary self-contained air supply eperated in pressurs-
demand or other positive pressure mode.
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Fire Pighting -Self*qontained breathing apparatus with a full facepiece
overated in preéssure-demand or ¢ther pogitive pressure hode.

Escape Any gas mask providing protection against oxganic vapoxs.
Any escape self-contained breathing apparatus.

£ Fire and Safety _

Employers shall familiarize themselves with the information contained in

the Substance Technic¢al Guidelines for phenyl ether-hiphenyl mixture

which is contained in Appendir B in oxder to ensure the safe handling and
use of phenvl ether—-biphenyl mixture.

{1) Eléct¥ical - For the purposes of ¢conpliance with section 1910.309;
locations classified as hazardous locations due to the presence of
ligquid phenyl ether-biphenyl mixture shall be Class I Gxoup D and
for solid phenyl ether-biphenyl mixture shall be Class I Group G.

(2) Portahle fire axtingﬂ;shexs - For the puxposes of ecompliance with
section 1910.157, phenyl ethexr—hiphenyl mixture is c¢lassified as a
Class B FTirxe hazmaxd.

(2) Pouered industrial +trueks <~ For +tha purposes of compliance with
secgtion 1910.178, loéations cdlassified as hazardeus locations due to
the presénce of of ligquid phenyl ether-biphenyl nmixture shall be
Cilass I Group D and for solid phenyl ether-biphenyl mixture shall be
Class II Group G.

(4) Combustible liguids -~ For the purposes of compliance with sectien
1910.106, Yiguid phenyl ether-biphenyl mixrture is ¢lassified as a
Clsass IIXB combustible Xiquid.

(5) Seurces of dygnition >~ Sourdes of ighition sueh as smoking or open
Zlames are prohibited where phenyl ether-hiphenyl wmixture is
handled, used ox stored in a manner so as to c¢reate a potential fire
or explosion hazsard.

(6) Storage — Phenyl ether-biphenyl mixture shall be stored so as not to
come in contact with strong oxidizers.

{g) Personal Protective Eguipment
(1} &Skin Contact

i) Employexrs shall provide, and regquire eamployees to use.
impervious clething, gioves, face shields (B-inch mininmuml
and other appropriate ©protective <¢lothing necessary to
prevent repeated or prolonged skin contact to liguid or solid
phenyl ethex~biphenyl mixture. Face shields ghall comply
with section 1910.133(a)(6),

(i) Empleyers shall ensire that non-impervieous ¢lothing which

becomes wet with ligquid phenyl ethér-biphenyl mixture orx
contaminated with s0lid phenyl ether—-biphenyl mixture bhe
removed premptly and net reworn until the phenyl ethex-
biphenyl mixturé is zemoved from the clothing.
(2) Eye Contact
(i) Employers shall provide, anfl reguire employees to use,
splash—-proof safety goggles (cup-cover type dust and splash

e,

e,

safety goyggles), which ceoinply wifth section 1910.133 (a)(d),
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where eye contact to liquid or solid phenyl ether—-biphenyl
mixtuze may occur.
th) Spills
(1) 8pills of phenyl ether-biphenyl mixture shall be cleaned up
impediately after utilizing available ventilation.
(i) Sanitation
(17 Empleyers shall ensute that employecs whose sKin hecomes wet with
liguid phenyl ether-biphenyl nixture or contaminated with solid
phenyl ether-biphenyl mixtuze, promptly wash ox shower using soap or
mild detergent to reiove any phenyl ether-biphenyl mixture from the

skin.
{42 Training and Information - Each employer whe has employees exposed
to phenyl ether=biphenyl mixture in excess of +the action level, or
employees who may have sKin or eye contact with phenyl ether-biphenyl

mixture, or employees who work where accidental release, spill, fire, or

explosion of phenyl ether—-biphenyl minture may oceur, shall annually:

(1) sSubstance Safety Data Sheet - Inform each enployee of the
information ¢entained in the Substance Safety Data Sheet fox rhenyl
ether—-biphenyl mixture, which is contained in Appendix B; and

(2) HMedical -

(1 Advise employees as to the signs and symptoms of exposure to
phenyl ether-bhiphenyl mixnture.
{I1I) Instruct the employees to advise +the employer of the

development of signs and symptoms of exposure to rhenyl
ethexr-biphényl mixture which are listed in Appendix A.

(ITT} Instruct the employees to inform the employer if they develor
any of the medical <¢onditions l1isted in (kK)(2} of this
section; and.

(3 Procedures -

(I) Provide +training %¢ ensure that employeses understand thes
precauvwtions of safe use, emergenéy procedures, and the
correct use of protective equipment zelative te phenyl ether-
biphenyl miuture.

(IT) The procedures vrequirad by (32€1), (23, and (3)(I) shall bhe
provided to employees at the expense of the employer during
the employee's normal woxking houzrs.

(k) Medical Surveillance
(13 The employer shall provide medical procedures as required by
paragraph (k). These procdedures shall be provided at no cost to the
emploveaee.
(2) Preplacement Questionnaire -~ The ewmployer shall obtain from each

enployee who will be exposed to airborne concentzations of yphenyl
ether-biphenyl mixture at or ~ahove the action level, a written
statement as to whether such asmployvee has @ history of any of the

following:
(1) 8kin disease
(II> Kidney disease

(XIYT) Chronic lunyg disease
(V) Liver diseédse
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Preplacement Medical  Exanination ~ The enmnployer shall provide a
medical examination for an employee if +the envloyee provides =

histoxry of any of the conditions named in paragraph (K} (2.
Results of Preplacément Examination - The employer shall obtain a
rhysician's written oépinion based on the mediceal examination

rpursuant te paragraph (K)(3).
Periodie Modical Estaminations - The emplqye: shall provide a medical
examination for an amployee if the employase advises the employer of

‘the development of:

(1) Any of the medical conditions listed im (X)(2Z).
(I Signs and symptoms listed in Appendi¥ A which the
employee suspects may be caused by ekposure to
phenyl ether-biphenyl mixture.
Resiults of Periodi¢ Examinations - The enployer shall obtain a

physician's wuwrititen opinion bhased on +the medical examinstion

pursuant to paragraph (k}(5).

‘Exclusién oxr Removal from Exposuzre — No employvee shall continue to

be exposed to phenyil ether*biphenyl mixtuze if such exposure could
place ‘the employee at increased xisk of material impaitment of his
health, '

Emerdency Progedures - The employexr shall provide emergency and
fellow—up medical examinations and treatwment £or any employee
injured through exposure to phenyl ether-biphenyl mixture,

Informing the Physician - The employer sHall provide to +the
examining physician the following information:
(I A copy of this section with its Appendices 14, B,
and C: _
(II) A description ef the enployee’s duties as they
rfelate to his exposure te phényl ether-hiphenyl
mixture;

(ITI} A description of any personal protective equipment,
including respixatdrs, reguired to ke used;

(IV) The results of any employee’s exposure measurement,
if available; _

(V) The employee's anticipated exposure level; and

(9T} Upon request of the physician, information from

previous medical éxamination of the emplovee.
Physician's Written Opinion
{E) The physician's written opinion shall be & signed statement

By the examining physician specifically stating:

(A) wWhether the employee has any detected medical
conditions which could he directly ox
indirectly aggravated by exposureé to phenyl
ethar—-biphenyl mixture or which could
significantly interfere with the ability of
the emnployee to follow recommended or reguired
procedures for protacting himself £rom unusual
O emargency exXposure,.

(B) Any recommended limitations upon the
employee's exposuzre to phenyl ethexr-hiphenvl
mixture. _

£C) The employee has been informed by the
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physician of any detected medical conditions
which reguire further medical examination or
treatment.
(ITI} The written opinion shall not reveal medidal
infermation unrxelated to exposuté to phenvl
ether-hiphenyl mikture.

(11) Refusal to bas Medically Examined - TIf an employee refuses any

L)
(11

{23

(3

(43

regquired medical examination, the employver shall inform the employea

of the ©possible health conseguences of such refusal and obtain a

signed statement frem the employvee ‘indicating that +the emplovee

understands the risks involved by refusing o be examined.

RecordRkeeping.

Initial determination.

(i The enmploéyer shall Kesp an accourate record of ail initial
determinations requirxed to be made pursuant to paragraph
(¢){1) of this section.

(ii)d The zrecoxd shall dinclude the written determination and any
supporting documentation as required in paragraph (c){1) of
this ssction.

(iii) This =record shall be maintained until replacsd by a more
recent record. '

Exposure measurements.

(i) The employer shall Xeep an accurate record of all measure-
ments taken to detexrmine employee exposure to phenyl ether -~
hiphenyl mixtura.

¢idi? This zacord shall include:

(a) The date of measurement; _ _

(b)Y & refarence to the subparagraph of this regulation which
regulired the measurement, if any;

(¢ Operatioéns involving exposure to phenyl ether — hiphenyl
mixture which axe bheing monitored; i

(4 Sanpling and analytiéal wmethods used and evidence of
their atcuracy;

te) MNumber, duration, and results of samples ‘taken;

(£) Name, Social Security numbexr, and exposure of the
employee monitored.

{iii) This record shall be maintained until replaced by & more
recent Zedoxrd but in no event for less than one yéar,

Mechanical ventilation.

(i) When  mechanical ventilation is used as -an engineering
control, the employer shall meintain a record of measurements
demonstrating the effectiveness of such ventilatien as
requixed by paragraph (e)(1){i) of this section.

£4.4) This rzecord shall include:

{a) Date of measurenent;
(h) Type of messurement taken;
(c) Result of meagurement.
(iii) This record shall be maintained for at least one year.
Training and information.
(i) The employexr shall EKeep an accurate record of all employee
training and adviece zequired by paragraph (j) of this
section.
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Cid} The record shall include:
(a) Date of training; _
(b) Hame and Sogial Sscuxity number of emplovees trained;
(¢) BSubstance of training przovided. _
(iii) This record sheall be maintaingd wuntil replaced by a mozxe
regent racoxd.
(5) Mediecal records.

{i) The enmployer shall Xeep an accurate medical record feor each
. employee.
¢ (ii} The record shall include:

(a} Physician's writien opinilon;

{L) Preplacement questionnaire;

(¢) Any employee medical complaints relative to exposure to phen
{d) A signed statement of any refusal te be exwamined;

{g) N copy of information provided to the physician pursuant

£ . to paragraph (R){(9)(ii) through {(vi) of this section.
€iii) This recozrd shall be maintained For +the duration of the

. employment of the affected employee.

! (6) RAccess to records. _

(i) A1l zrecords required to be maintained by this section shall
o be made available upon xequest to suthorized reprasentatives
¢ of the Asgistant Se¢retary and the Director.

{iid Employes exposure measuremant records regquired to be
¢ maintained hy this section shall be mnade availahle to
. employees and formex emplovees and +their designated

representatives.
- (1ii) Employee medical racords required to be maintained by this
E section shall be made available upon written zxequast to &
physician designated by the employee oxr former enployee.
Py (m) Obsexrvation of monitoring.
f (1) Duty.

The emplover shall give affected eémployees or their represgsentatives
. an oppertuniiy to observe any menitorinyg of employee exposure +to
{ phenyl ether - biphenyl wmizture which is conducted pursuant to this

section.

. {2) Exercise of opportunity to obhserve menitoring.
! (i) When observation of the meonitoring of emplovee expeosura to
rhenyl sther — biphenyl mixture requires entry into an area

where the use of persoenzl protective devices is reqguizred. the
observer shall use such equipment and comply with all othex
applicable safety procedures.

(ii} Without interfering with the measurement, o¢bsexrvers shall be
entitled to:
(a) Receive an explanation of the measuxement procedures:
(h) Visually obsexve all steps related to the measurement of

2y

e¥xposure to pHenyl ether — biphenvl mixture that are
— being performed at the place of sidpdésure.
) (c) Record the reésults obtained.
‘ (ny Employee netification,
(1} The employverxr shall notify in writing, within five work days, every
employee who is found %o be exvosed +to phenyl ethexr — biphenyl

mixture above the permissible exposure. The employee shall also he
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notified of the level of his euposure and the corrective .action
being taken to redut¢e the exposure to at or below the permissible
BHPOSUXE,

Pursuant to paragrzaph (X) of +this Section, when an employee is
medically examined the employer shall provide the empleoyee with a
copy of the physician's written opinion.



o,

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation fox PHENYL ETHER-BIPHENYL MIXTURE

EPPENRIX A

SUBSTANCE SAFETY DATA SHEET

TI. SUBSTANLE IDEHTIFICA?IDH
SUBSTENCE=_ Phenyl ether-hiphenyl mixture
PERMISSIBLE TEXPOSURE: 1 part of vhenyl ethex~biphenyl wixture per

million parts of air (ppm) or 7 willigrams of phenyl ether-biphenyl
mikxture per cubic meter of aix (mygscu m)

LPPEARANCE AKD ODOR: Strau-colored ligquid that darkens on use with an
‘aromatic, disagreeable odor.

o HEALTH HAZARD DATA
L. Ways in Which the Chemical Affects Your Body: Phenyl ether-biphenyl

mixture can affect your hody if vou inhale it, swallow it, or Lf it
comes in vontact with vour skin or eyes.

B. Effects of Overeuposure:

7. Short-Term Overexposure: Overexposure +to phenyl ether-
biphenyl mixture may cause irritatien of the eves, nose and
skin, It may alse cause nauses.

Z. Long—-Texm COCverexposure: Raepeated and prolonged contact may

cause ixritation of the skin.

3. Reporting ‘Signs and Symptoms: You should infexrm your
employver if ypou develop any signs ox sympioms associated with
rhenyl e»hex—blphenyl mixture eXposyure.

III. EMERGENCY FIRST AID PROCEDURES
A, Eye Exposure: If phenyl ether-hiphenyl mixtura gets into your eyes,
wash the eves immediately with large amounts of water, l1ifting -the
lomer and ‘uppex 1lids -occasionally. If irritation persists, get
medical attention. Contact lenses should not be worn when WorkKing

with this chemical.

B. Skin Exposure: If phenyl ether-biphenyl minture gets on your skin,
promptly wash the contaminated skin using soap. or mild detergent
together with powdered pumicé, boraxr or other suitable cleanser. If
phenyl ethex~biphenyl mixture soaks through your ¢lothing, remove
the clothing promptly and wash the skin using socap oxr mild detergent
together with powdered pumice, borax or other suitable cleanser. If
irritation persists, get medical attention,. e mnot wear the
¢lething again until the phenyl ether-biphenyl miwxtuzre has heen
removed. Replace or repair impervious c¢idthing that has developed
leaks.
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Breathing: If yeu eor any other person bresathes in large amounts of

phenvl ether—biphenyl mixture remove the exposad person to fresh air
at once, If breathing has stopped, perform artificial respiratiomn.
Keep the affected person wakrm and at rest. Get medical attention as
s0on as possible.,

‘Suallowing: When phenyl ether-biphenyl mixture hag bheen swallouwed
get medical att entlon immediately. If medical attentioen is not
.1mmed1ately avallahle get the affected person to vomit by havmng him

touch the back of the throat with his finger ox by giving him large
amounts f(oneé pint or moxe) of warin salt water {(two tahlespoons of

salt per pint of water). Do not make an unconscious person vomit.

Rescue: Hoeve affected person from the hazardous enpesure. If the

#xposed person has been overcome, notify someone else and put into

effect the established emE8rgency rescue procedures. Do net badéome a
casualty yourself, Undexsiand your emergency rescue procedures and
Enow the locations of the equipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

RESPIRATORS: Respirators are not the best uay to control exposure to
phenyl ether-biphenvl mixture. You can only be required to wear
fhem for zroutine wuwse if vyour employer is in the process of
installing controls or other control measures bProve inadequate. You
may be raquired to wedar respirators f£or non-routine activities or in
emergencies. If respirators are worn., ‘they mnust have a Hining
Enforcement and Safety Administration (MESA)s/National Institute for
Occupational Safety and Health (NIOSH) approval lakel. {Olfer
respirators may have a Bureau of Minesg approval label.) TFor
effective protection, =respirators nmust Fit ypour faze and  head

snugly, Respiratoxrs should not be loosened o6r removed in work

situations whexe there use is reguired. If you ¢an smell phenyl
ethez-biphenyl mixture while wearing a respirator, the respirator is
net working correctly; go immedistely to fresh air. If you
experience difficulty breathing while wuwearing a respirator, tell
your employer,

PROTECTIVE CLOTHING: You must wear impervious clething, gloves,
face shield or other appropriate protective ¢lothing +¢ prevent
repeated ox prolonged skin contact ‘with liguid ox solid phenyl

ather—-bivhenyl mixtuze.

EYE PROTECTION: You..hust Wear splaSh—proof'safety goggles (cup-
cover type dust and splash safety goggles) where eve contact +to
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liguid phenyl ether-biphanyl minture may oceur. You must wear dust~
proof safety goggles (cup-cover type dust and splash safsty goggles)
where eye contact to solid phenyl ether-biphenyl miunture may o¢curn,

v PRECAUTIONS FOR SAFE USE, HANDLING AND STCORAGE

Liguid pheny] athek-~biphenyl mixture 15 a combustible liguid and its

vapors can form ekplosive mintures with air at elevated temperatures. It
must be stored in tightly c¢losed contasiners in a well-ventilated aresa
away from heat, spaxrks, £lamés and strong oxidizers. Scurces of ignition
such as swmoking and open £lames are prohibited wherever phenyl ethex-
biphenyl mixture is handled, used or stored in a mannexr that could create
a potential fire or enplosion hazard. If your skin becomas conhtaminated

‘With selid phenyl ‘ether-biphenyl mixture, you wmust promptly wash or

shower using soap oxr mild detérgent to remove the phenyl ether-Biphenyl
mixture frem voux skin. You must promptly zremove any non-impexrvious
c¢lothing that becomes c¢ontaminated with solid phenyl ether-hiphenyl
migture and this clothing must not be reworn wuntil +the phenyl ether-
biphenyl mixture is removed from the clething. If your skin becomes weti
with ligquid phenyl ethexz-biphenyl mixture, vou must promptly wash ox
shower using soap oxr mild detergent together with poudered pumice, borax,
orx. other suitable cleansers to zrzemove thie phenyl ether—biphenyl nixtuze
from your skin. You must promptly remove ahy non—-impezvious c¢lothiig
that begomes wet with ligquid phenyl ether-biphenyl mixture and this
clothing must not be rewoxrn until the phenyl ethar-biphanyl mixture is

removed from the clothing. Fire extinguishers, where provided. must be
readily available and you should knouw where they are and how to operate
them. AsK your superviser where phenyl ether-biphenyl mixture is used in

vour work area and for any additional plant safety and health rules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
PHENYL ETHER - BIPHENYL MIXTURE

PHYSTCAL AND CHEMICAL DATA
Substance Tdentification

1.
2.
.3‘

Synonyms: Dowtherm A; diphenyl oxide-diphenyl mixture
Formula: (C6HBI20 and CHEHSCHHS
Molecular weight: 166 {average)

Physical Tata

1.
z.
3.

sl o tnmE

FIRE,
Fixe
1.

2.

3.

4.

4]

Boiling point {760 mm Hg)l: 257 € (495 F)

specific gravity (water=1): 1.05-1.07

Vapor density (air=1 at boiling point of

phenyl ether - biphenyl mixturel: 5.7 {(average)

Melting point: 12 C (54 F) '

Vapor pressure at 25 € (77 F): 0.08 mm Hg

Solubility in water, % by weight at 20 ¢ (68 Fl: 0.0014
Evapoxation rate (butyl acetate=13: Data not available
Appearance and odor: Straw—colored liguid that darkens
on use with an aromatic, soemewhat disagreeable odor.

EXPLOSION AND REACTIVITY HAZARD DATA

Flash point: 124% € (255 F) (open cup)

Autoignition temperature: 621 ¢ (1150 F)
Flammable limits in air, % by volume: ZLowexr: 0.5;
Upper: 6.2 (at 500 F2

Extinguishing media: Foam, dry chemieal,

garbon dioxide

Svecial Fire-fighting procedures: Do not use a solid stream
of water since a stream will secatter and spread the fire.
Use watexr spray to cool containers euxposed te a fire.

Unusual dfire and explosion hazaxdsi Phenyl ether—biphenyl
mixture is a cdombustible liquid, At elevated temperatures
its vapoxs «¢an form explosive wixtuzes with .air. ALl

ignition souzces must be contrelled where phenyl ether-
biphenyl misnture is used, handled or stored in a manner so as
to create a potential fire or explosion hazard.

For purposes of complying uith the requirements of 29 CFR
1910.186, phenyl ether-biphenvyl mixture is «¢lassified as =a
Class ITIBR combustibhle liguid. _

For Dpurposes of complying with the requirements of 29 CFR
1910.309, the classification of hazardous locatioens as
described in Article 500 of the National Electrical Code
liquid phenyl ether-biphenyl mixture shall be Class I, Group
D, and solid phenyl ether—biphenyl mixture shall be Class II,
Group G.

Reactivity
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1. Conditions contributing to instability: Heat,

Z. Inveonpatibilities: Contad¢t with strong oxidizing sgents may
cause fire and euplosions., _

3. Hazardeus decomposition predugts: Torlie gases and vapors

(sugh as carbon monoxide) may be xeleased in a fire involving
rhenyl ether-hiphenyl mixture.
4. Special precautions: Phenyl ether-biphénvl mixture will
attac¢k some feorms of plastics, rubber and coatings.
LIT. 3PILL, LEAYX AND DISPOSAL PROCEDURES

A. If phenyl ether-biphenyl mixture is spilled or leaked, the following
steps should be taken:
1. Ventilate area of spill oxr leak
2. For small quantities, absorbh oxr scoop Uup on paper. Large
quantities may be reclaimed; however, if this is not
practical, c¢olle¢t, dissoclve in an appropriate scolvent and
atoimize in a suitable combustion chambher,
B. Perseons not wearing protective aquipment should he restricted From

areas of spills o¥ leaks until cleanup has been completed.

c. Waste disposal methods:
Phenyl ether-biphenyl mixture may be disposed of By dissolving in an
approp:iate solvent and atomiming in a suitable cowmbustion chamnberx.

TV. MONITORING AND MEASUREMENT PROCEDURES

a. EXPOSURE ABOVE THE ACTION LEVEL: MeaSurements takeén for the purpose
of determining employee exposure under this section are hest taken
such that the average 8-hour exposure may bhe determined from a
single S8-hour sample or two {2) HY-hour samples. Short term interval
samples (up to 30 minutes) way also be used to determine avexrage
exposure level if a minimum of Five (5) measurements are taken in =
random manner over +the $8~hour work shift. Randem sampling means
that any portion of the woxrk shift has +the same charice of being
sampled a¢ any eothex. The arithmetic average eof all such random
equal duratien samples taken on one (1) woxrk shift is an estimate of
an enployes's average level of exposuré for that work shift. dir
samples should be taken in the émplovee's breathing zoie (aixr that
would most nearly represent that inhaled by the employee). Sampling
and analyses may be performed by instruments such as detector tubss
certified by NIOS8H undexr 42 CFR Parxt 8%, portable direct-reading
instruments, gas and vapor adsorption tubeées uwith subseguent chemiecal
analyses or dosimeters, The method of wMeasurement must determine
the concentration of phenyl ethar-biphenyl to plus v® minus 35%.

b. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoxing und&x this
section should be essentially the same as described under paxragzaph
Iv. a, Laboratories pexrforming chemical analyses should he
accredited in Industrial Hygiene Chenmistry by the American
Industrial Hygiene Asscgiation (AIHA). The method of measurement
must determine the concentration of phenyl ether-biphenyl to plus or
minus 28%. Methods meeting these accuracy reéguirements are
available £xom NIOSH.

V. MISCELLANEOUS PRECAUTIONS

A. Store phenyl ether-biphenyl mikture in tightly closed containers in
a well~ventilated area away from heat.
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B. Employexrs must advise employees of all plant areas and 6perations
whera exposure te phenyl ether-biphenyl mixture could occour.
VI, COMMON OPERATIONS
Common operations in which exposure to phenyl ether - biphenyl mixture is
likely to oceur are: during its use as a heat transfer fluid, such as
Dowtherm A, and as a dyse carrier. '
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LRPPENDIX ¢ - MEDICAL SURVEILLANGE GUIDELINES

ROUTE OF ENTRY

Inhalation,

IT. TOXICOLOGY
Phenyl ether-biphenyl mixture is primarily an irritant to the eyes, skin
and upper respiratory tract. PRepeated 8 hour exposures at 182 mgs/m3 of a

vapor mist wmixturée weére lethal +*to some animals within 1 172 months.
Long—-term studies (6 months) o¢f four species at 7 to 10 ppm showed no
Signifipant adverse effects, although these c¢oncventrations are extremely
nauseating to huwan subjects. and painfully irritating to +the eyes and
nose. While 1 ppm is tolerable to most individuals, thé oder at 0.1 ppm
nay he cbjectionabkle o some pearsens. HNo chronic systemic effects have
heen reported in humans,

ITIT.

SIGNS AND SYMPTOMS

Irritation of the eyes, nose and skin; nausea.

Iy,

SPECIAL TESTS

Hone in common usage.

TREATMENT

Remove #£rom exposure. Flush eyes and skin with water.
Recovery is usually rapid and complete.

VI,

A.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
GEMERAL

Most réported effects of phenyl ether~biphenyl mixture are caused by

its irritant properties and objectionable cdox. Biphanyl alone has
been reported to gause central nervous system diserders and liver
damage in humans. It is dmportant that the physician beconmes

familiar with plant eperating conditions in which éxpeosure to phenyl
ether-hiphenyl mixture occurs. Thoese with skin disease may net
tolexrate the wearing of protective ¢lothing and those with chronic
respiratory disease may not tolexate the wearing of negsative
pressure respitrators.

PREBLACEMENT

Routine medical histories and physical examination are not regquired.
However, the employer must screen employvees for history of certain
medical conditions (listed below) which might place the employee at
increased risk from phenyl ethexr—-hiphenyl mixture exposure. Only
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those giving a positive history of these conditions must be referxed
for further medical examinations.

1. Skin disease —-= Phenyl ethex—-biphenyl mixture can cause
dermatitis on prolonged exrposure. Persons with preexisting
skin disorders may be more susc¢aptible to the effedts of this
agent. '

2. Livex disease —-- Although phenyl ether~biphenyl minture is

rnot Rnown as a liver toxin in humans, the importance of this
organ in the bictransfoxmation and detoxification of foreigh
substances should be considered bhefore exposing persons with
impaired liver funetion.

3. Kidney disease —- Although phenyl ether-hiphenyl mixture is
not known as a Kidney toxin in humans, ‘the importance of this
organ in ‘the elimination of toxice¢ substances Justifies
special cdonsideration in those with impaired xenal function.

i, Chronic respiratory disease <=- In persons with impaired
pulmenary function, especially those with obstructive airury
diseases, the breathing of phenyl ether-biphenyl mixtuze
might cause exacerbation of symptoms due to its dirritant

preopexties.
c. PERIODIC EXAMINATIONS
Routine vperiodic examinations are mnot required. However, if the
employer Dbecones aware of an employee with +thé above listed
conditions, he mnust refer such employee for Ffurther medical

gxamingtion.

References

1. American Conference of Governmental Industrial Hygienists: "Phenvl
Ether-Biphenyl Mixture (vapox),™ (3d ed., 2d printing), Documentation of
the Threshold Limit Values for Subdétahces in Werkroom Air, Cincinpati,
1974, p. 206,

2, Patty, Frank A.: Industrial Hygiéne and Toxicology, Vol. II -
Toxicology (2d ed. revised), Interscience Publishing Company, Xew York,
1963, pp. 17061-1704.
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REFERENCES AND SOURCES
PHEKYL ETHER-BIPHENYL MIXTURE
1910.93

Fire and Safety _

(1) Electrical - Clagsification based on "Fire Hazard Classifigation of
Chemical Vapers Relative to Explosion-proof Electrical Eguipment,™
H.
Coast Guard, report no. CG-D-92-74, p. 31.

Pexrsonal Protective Equipmént, and (h) Sanitation

Eye and Skin: Patty, "Ind. Hyy. and Tox.;" Dow M5DS; Grant, "Toxicology
of the Eyem™

Eye

Skin

Carhart et al., National Rcadémy of Sciences, 1973, report to U. §

Ingestion: Patty, "Ind. Hyg. and Tox."
COMMENTS

Classification: 2 and 6
Qutput statement numbers: 10 and 12 combined into one statement
Exceptiohsgi® Hone
Patty notes that the "liguid may cause pain and transient irritat
of the eyes." Dow MNSDS states that mild to moderate inflammation
will oceur and that the material is "unlikely to cause injury.
Grant gives details of an exposure of 2 worker to a spray of fine
droplets and notes that after treatment of the eyes with a bland
0il "examination . . . revealed no corneal injuzry." He continues
Yin 4 cases listed as caxneal buvns from diphenyl oxide, xecovezy
was comiplete within %8 hours.
Classifications of 2 and 6 are therefore concluded to be
appropriate.
Classification: 2 and 6
Qutput statement numberg 2, 17g, 17i, 20a
Excaptions: See bhelow

Patty notes that when applied daily +o the az of the rabbi¥,
Dowtherm A producded but a slight irritation manifested by hyperem
wdema, exfeliation, hair loss, and enlargement of hair follicles.
When applied daily to the rabbit's abdominal skin, with a c¢loth
handage, unddluted Dowtherm A produced hyperemia and blistering i
three days. Patty further states that cases of persons who have
displaved an-idiosync;aqy toward the material are so rare that th

are of ne practical importance It is also noted that there is n
1ndlcqtlon that the materxial i% readily ahsorbed through the skln
Reporting a tase where a workKer uas sprayed by fine droplets of %
substance, Grant notes that "within 5 minutes he began to feel
stinging and burning of the . . . skin ahout his eyes; his discon
Was relieved immediately when the . . . skin (was) washed with a
bland oil."

This mixture has a melting point of 54 degrees ¥. Its vapor
pressure is essentially mero at 20 degrees C. It is 0.001% solub
in water and has a flash point of 255 degrees F.

Llassifications of 2 and 6 are conc¢luded to be appropriate.
The hazard is, houwevexr, not considered sexious enough te warrant
use of statements 5h, 7a, and 7bh.

Ingestion - Classification: 0

output statement numbers: None
Exceptions: HNone
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Patty gives an oral LD106 for rats of 4.4 grkg and notes tha
the probability of harm from ingestion is remote because of its
low acute toxyicity, its lowm solubility in water, and its outstand
odoxr and taste. It is further stated that xats given 0.5 grkg
deses 5 days a weel until 132 deses had been administered only
showed very slight depression of growth and slight weight increas
of the liver and Kidnéys. Ingestion is therefore concluded not %

be a hazard in the industrxial environment.

NOTE: The flash point zeported in Rppendix B is an ADL measurement.

SUBSTANCE TECHNICAL GUIDELINES
PHENYL ETHER - BIPHENYL MIXTURE

PHYSICAL AHND CHEMICAL DATA
Substance Identification

1. Synonyms: Deowthexm 3; diphenyl oxide-diphenyl mixture
2. Formula: (C6H5)20 and CGHBECEHS
3. Molecular weight: 156 {average)

Physical Data _

1. Boiling point (760 mm Hgl: 257 ¢ (495 F)

2. Specific gravity (water=1): +.05~1.07

3. Vapor density (air=1 at boiling point of

phenyl either - biphenyl mixtursd: 5.7 {avexzagel)
Melting point: 12 € (54 F)

Vapor pressure at 25 C (77 F): 0.08 mm Hg

Solubility in water, % by weight at 20 C (68 F): ©.0014
Evaporatien rate (butyl acetate=1): Data not availalble
Appearance and odox: Straw-colored liguid that darkens
on use with an aromatic, somewhat disagreesahlée odox.
FIRE, EXPFLOSION AND REACTIVITY HAZARD DATA

60 w3 v U O

Fire
1. Flash point: 119 C (246 F) (closed cup)
2. Autoignition temperature: 621 C (1150 F?
2. FPlammable limiis in aix, % by volume: Louwexr: 0.5;
Upper: 6.2 (at 500 F)
Y . Extinguishing media: Feoam, dry chemical,
carbon dioxide
5. Special fire-fighting procedures: Do not use a solid strean
of water sinhcge a stream will scatter and spread the
Use water spray to cool containers ewposed to a fixe.
6. Unusual fire and explosion hazards: Phenyl ether-biphenyl

mixture is a combustible liguid. At elevated temperaturas

its vapors can form explosive mixtures with aix.
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ignition sources must he controlisd where phenyl ether-
biphenyl mwmixture is used, handled or steored in a manner that
could create a potantlal #£ire or expleosioen hazard.

7. For purposes of complying with the requirements of 29 CFR
1910.106, phenyl ether—-biphenyl misture is c¢lassified as a
Class ITIB combustibkle liguid.

8. Fox purposes of complying with the reguirements of 29 CFR
1910.30%, the ¢lassification of hazardous locations as
desceribed din Article 500 of +the Hational Electrical Code
liduid phenyl ether-biphenyl mixture shall be Class T, Group
D, and solid phanyl ether-— Liphenyl mixture shall be Class IXI,

Gzoup G.

Reactivity

1. Conditions contributing to instability: Heat,

2. Incompatibilities: Contact with strong oxidizing agents nay
¢ause fire and explosions.

3. Hazaxdous decomposition products: Texie gases and vapors

{(such as carbon monoxide) may be released in a fire involving
rphenyl ethex-biphenyl mixture.

g . Special precautions: Phenyl ether-biphenyl mixtures will
attack some forms of plastics, rubbex and coatings.

SPILL, LERK AND DISPOSAL PROCEDURES

If phenyl ethex-biphenyl mixture is spllled 0% leaked, the following
steps should be faken:

1. Ventilate area of spill or leak

2. Foxr small quantities, absorb ox scoop up on paper. Large
quantities may be reclaimed; however, if this is net
practical, collect, dissclve din an appropziate soclvent and

atomize din a suitahle combustion chamberx.
Persons not wearing protective eguipment should be restricted from
areas of spills or leaks until cleanur has beén completed.
Waste disposal methods: Phényl é&ther-hiphenyl mixture may be
disposed of by dissoelving in an appropriate solvent and atomizing in
a suitable combustieon chambern. '
MONITORING LHD MEASUREMENT PROCEDURES
EXPOSURE ABOVE THE ARCTION LEVEL: Measuzemenis taken fo¥ the purpose
of determining employee exposure under this section are hest taken
suech that the average $8-hour exposure mnay be determined from a
single 8-hour sample or two (2) H-hour samples. Short term interval
samples f{(up to 30 ninutes) may slse be uysed to determine average
exposure level if a minimum of five (5) heasurements are taken in a
random manner over the $-hour woxk shift. Random sampling means
that any portion of the work shift has +the same chance of heing
sampled as any other. Tha arithmetic averaye of all such randonm
equal duration samples taken on one (1) work shift is an estimate of
an employee's averags level of exposuze for that work shift. air
samples should he taken in the enployea's breathing zone (air that
would most nearly xepresent that ' inhaled by the employee). Sanmpling
and analyses may be performed by instruments such as detegtor tubes
certified by HNICSH wunder 42 CFR Part 84, portahle direct-reading
instruments, gas and vapor adsoxrption tubes with subsequent chemical
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analyses or dosimeters. The method of measurement must determine
the concentration of phenyl ethexr~biphenyl to plus or minus 35%.

b. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the same as described undér paragraph
Iv. a. Laboratories pexforwming chemical analyses should be
acocredited in Industrial Hygieéne Chemistzry Ly the Lmerican
Industrial Hygiene Association (ATHA). The methed of measurement
nust determing the concentrstion of phenyl ether- biphenyl to plus or
minus 258%. Methods meeting these accuracy zeguirements azre
available fxowm NIOSH.

v. MISCELLANEOUS PRECAUTIONS

. Store phenyl ethex-biphenyl mixture in tightly closed. containers in
a well-ventilated area away from heat.

B. Employers should advise employees of all plant areas and operations

_ where exposure to phenyl ether-biphenyl mixture could ocecur.
VI. COMMON OPERATIONS

Common operations in ghich exposure to phenyl sthex - biphenyl mixture is

likely to ccouxr arée: during its use as a heat transfer £luid, such as

Dowthierm &, and as a dye carrier.

RESPIRATOR TABLE DOCUMEHTATIOH

SUBSTANCE: Phenyl ether - biphenyl mixtuxe (vapor)

D. 0. L. STANDARD 1 ppm

WARNING PROPERTIES:

Gdor Threshold: Patty states that "ewrpexience with human subjects has
indicated that concentrations of vapors of Dowtherm L ranging
from 0.1 to 1 ppm are readily detected by the olfactory organs and
are unpleasant, sometiines preducing nausea." The Documentation of
TLV's states that the TLV of 1 ppm is recommended "to prevent
disagreeable, nauseating odor for the majority of exposed workers.
As little as 0.1 ppm may he ohjectionable %o some sensitisad exposad
individuals. The TLV of 1 ppm is suffigiently low to prevent serious
toxic efifewts, but nmay not eliminagte all objectionable symptoms , "

Irzitation levels: Grant states that "when concentrations of 3 or U
ppm (phenyl ether - Dbiphenyl mixture) in air are reached, thexe is
irritation of the eyes, noese, and throat." _

Evaluation of Wdrning Properties: Through its odexr and irzitant effects,
phenyl ether — biphenyl mixture can be detected at a concentration
within 3 times the permissible expeosure limit. For the bPurposes
of this standard, therefore, this mikture is treated as a material
with good warning propérties. Gas sorbent respiratory equipnent
is perwmitted.

IDLH: UnKknown. Both Patty and the Documentation of TIV’s xeport that
concentrations of the vapor of phenyl ether - biphenyl nixgture which
are high enough to produce toxic effects from 6ne 7-hour exdposure
cannot be attainad. For the purpeses ¢f this standard, respirators
have been selected on the basis of the protection factor dafforded
by 2ach device up to a concentration of 100 ppm. High concentrations
of the vapér a¥e not likely to be éncounterad in the workplace
hedause of the high boiling point and low vapor rregsure of this
material.

Other Toxicological Information: The Dogumentation of TLV's state
that "considerable industrial experience has shown this mirture to
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possess low toxiceity. Howasver, there have been ocoasional cases

of mild skin irritation and complaints of unpleasant ecdoxr. The

low tomicity has been borne out by animal studies in which single
inhalation exposures of seven hours to the vapor. sufficient to cause
overt torieity, could not be atiained. Repeated eiglit-houzr

evposures at 182 mgsm3 of vapor-mist mixture were lethal, houever, to
& signiiicanﬁ-numbe: of anlmals within one and one-half months.

Death was attributable to starvation hecause of refusal fo eat.
Nausea and vomiting was axhibited by the monkey, a symptom noted

in man. Diredt instillation of the undiluted liguid mixture inte

the eye of the rabbit caused pain and conjungtival irritation but not

necrosis. Skin contact in the form of dally applicaticens to the rabbit

ear of the undiluted mixture caused slight irritation, exfoliation,
hairx loss, and enlargemeént of hair Follicles; daily repeated
applications with bandage produced blistering in thzree days. In
industrial- experience with man, however, skin resttions have been
so rare as to be considexed of no practical importance. Long-term
studies (six months) invelving four species of animals, including
the monkey, showed no adverse effect by any of the Ffive toxicologic
critexria used at exposuxres of 7 to 10 ppm vapor.

"The vapors at these concentrations are extramely nauseating,
and 1rr1tat1ng to the eyes and upper respiratory tract.™m

Patty gives the following informatien concerning the acute
oxal toxicity of phenyl ethex - biphenyl mixture (Dowthsrm A):
"rats and guinea pigs weéere fed by intubation single doses of
Dowtherm A as manufactured. Guinea pigs also were fFfed Dowtherm A
that had been in commezrcial use in a beiler forxr 5 years. The doses
of the unused matexrial pezmitting survival and causing the death
of all rats wexe 2.0 and 4.% gs/ky, respectively; for guinea pigs
these doses were 0.3 and 4.4 gs/Ryg. Whan the used material was fed
the corresponding dosages were 1.0 and 4.% grkg, indicating no
change in acute oxal toxicity as a result of prolonged commerical
usage.

"Pegochial and Saffiotti report the LD50 for Dowtherm A when
adiministered as a 25 per ¢ent solution in olive oil to be 5.66

+ or - 1.28 yskyg for the rat. They okserved degenerative changes in
the liver and Kidneys in surviving animals."
5000 ppm
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Use/Exposure

USE/EXPOSURE AND COMNTROL DOCUM
PHENYL ETHER - BIPHENYL MIXTU
Principal Route
of Entry

Inhalation of vapor or A
mist when used as a high
temperature heat transfer

medium (maxrketed as

Dowtherm A,

Termax,

Diphyl, and gilotherm).
Condensing vapor is used

in heating processes;

liguid is used in heating and

cooling processes.

Appli-

cations are extensive
throughout the chemical,

petroleum,

industries.

and nuclear

Inhalation of vapor and A,B
skin contact with liguid

during c¢leaning and

maintenance of process-

ing and storage equip-

ment used with the mixture

Skin contact with liquid B
during use as a dye carrier

(dyeing aid) for printing

and dyeing polyester

textiles.

(The extent

of this use is questioned
as little information is

available)

A —— Inhalation

B —-- Skin c¢ontact resulting in
localized irritation

C -- Ingestion

D -- Skin c¢ontact resulting in

absorption and subsequent
systemic poisoning

ENT
RE

Currently Used

Control lletheds
General dilution ventila-
tien; local exhaust ventil
tion; personal protective
equipment (zespiratory
protective devices)

Personal protective equip-
ment (respiratory protec-
tive devices, gloves,
aprons, goggles)

Personal protective equip-
ment (gloves, aprons,
goggles)



