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DEPARTHENT 246 = STANDARD LANUFACTURING PROCESS

AROCLOR
TSR

APPENDIX I

SAFETY AND TOXICITY DATA

I. SAFYETY EQUIPNMENT

A. Fire Extinguisghers.

1, Cazrbon dioxide = lst floor, NE of lean-to
2. Dry chemical = lst floor, SE of lean-to
3. Dzy chemigcal - 2nd £floor, west wall

4. Dry chenical = 2nd floor, west wall

B. Gas Masks,

1, 1lst floor, on sprinkler house

2. 1lst floor, outside west vall of repair reom
3. 2nd floor, on west wall

4, Control room, east wall

S. 4ch floor, on handrail -y &1 chlorinator

6., 4th platfeorm, Arocler column (2)

C. Scott Alr Pak,

1.

Outside west wall of leanwto

D. Emercencv Clothine,

1.

Box on 2nd floor, west wall,

E. Safety Showegs lich Z-e "ash,

1, Bateh departrent, lst floor,

2. Batch departrent, 2ad fleoz,

3. Bateh depaztment, 3rd floor.

4, Continuoug derartment, lst fleooz.

5 Continuous departrant, 2nd floor.

6. Continuous derartrent, 3zd £loor.

7. West side of tank farm (alarm in.gontrol room).
8. Contreol room (eye bateh oaly).

P. Personal Safetv Ecuiprant Availadbla,

3. Hazrd hat,
2. Safety glasses,
- 3. Safety shoes,
} é&. Goggles,
5. Rubber or canvas gloves.
6. Rubber overshces.
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DEPARTIUENT 246 - STANDAPD IANUFACTUPING PROCESS

AROCLOR (Cont'd)
T TSR

APPENDIX J (Ceont'd)

SAFERY AND TOXICITY DiaTa (Cont'd)

II. DEPARTIENT SAFETY RECORD (246/259),

A. Lost time aecidents = Last occurred on January 28, 1948,

B, Serious injuries - The last two serious injuries were:

1)
2)

8/5/70 = See Attached informal investigation report,

12/2/68 - Refar to formal {nvegtigation repoert L-17=20-68,

€, Minor injuries.

Yeag Injuries No, of Men
1969 12 20
1870 12 20
1971 i3 24

- IITLTOXICITY

The following toxic rating code will be used in describing the
goxicity of these materials:

0 =
i

2’
3 =
U e

none
slight
moderate
hign
uRknewn

A,  ‘Biphenyl (Code 82601)

le
ds

Sznon*ms:' Dipheayl,
133 ions Fhite flakes or solid off white mass;
somevhat pleagant odog,
Congtantgs ldel. Weo. 154. 23 Jo?o 69°C.: BcsP. 255°C.:
Bensicy 9910 @ 75°/4°C, %
?lgih Points 235¢ P, (C cc)»
FULO ICNLELON T@MSEFaturaes 1004°f.
Toxic ﬁaza:u EXIEE
Acute Localt U
Acute Systematies Ingestion 3, Inhalaticn 3
Chromie Locals U

Fire Hazards Definitely when exposed to heat or flarme;
can react with oxidizing materials,

Fire Fighting: CO2 oz dgy chemical,
Forrmulas 35ﬂ5C5M5
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DEPARTIIUT 246 = STANDARD MANUFACTURING PPOCESS

AROCLOR

APPENDIX J (Cont'd)

SAFETY AND TOXICITY DATA (Cont'd)

11Z.(Cont'a)

A. (Cont'd)

10, Biphenyl vapors are irritating to tho upper respiratory

tract., Workers should not be exposed to vapor levals
throughout their shift in excess of the threshold limit
value of 1 milligram par cubic meter of air (or about

0.2 ppm). The compound, or organic solutions of the come
pound can abgordb through the intact skin; therafore,
rzepeated skin contact should be avoided,

11. See Hygienic Guide Series on “Diphenyl®,
B, Chlorine (Code 81059).

1.
i 2.
3o

4.

5.

Description: Greenish yellow gas.
ofnulas 13

Conscantss Mol, Wt., 70.914) 1M.P.®101°C,§B.P, ~ 34,.5°C.;
Density 4.47 @ 0°C,

Texie ijazazxd Rating:
Aecute locals fritant 3; Inhalacion 3
Acute systemic: 0
Chronic loeals U
Chronic systemics U

M.ACo = 1 PPM in alrzr per 8 hour day

Toxicolocys Chilorine is cxtzenély irritating to the mucous
neﬁSzaﬁes:of the eyes and regpiratogy tract, It corbines

with moisture to liberate hascent oxygen and from hydro-

" ehlorie .aeid.

Both of these gubstances, L{f present in quantity, cause
inglarmmation of the tissues with whieh they coms in contace
I€ ¢he lung tissuss are attacked, pulmonary edema mav zesul
A concentgation of 3.5 ppm produces a detectable odory

15 PPM causes irnmediate irzitatien of the throat. Con-
centrations of S0 PPl are dangezous for even short exposgure
1000 PPM may be fatal even when the exposure is brief,

Because of its intensely igxritating properties, severe
industzial exposure seldom ocecurs, ag the Wworkman is
forced to leave the area before he can be seriously affect
Ia cases where this is impossible, the initial irrication

72 ADHM oc<
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QEPRRT}ENT 246 - STANDARD MANUFACTURING PROCESS

AROCCLOR

APPENDIX J (Cont‘'d)

SAFETY AND TOXICITY DATA (Cont'd)

113, Be Se

6o

7o
8

C. HCL

(Cont'3d)

of the eyes and mucous rembranes of the nose and throat
is tollqwed by cough, a feeling of suffocation and later
pain and a feecling constriction in the chegt, If exsosure

hag besn severe, zulnonary edors may follow with rales
being heard over tne cuest,

Fire Hazazd: !lloderate = can react to cause fire or
éxpiosion upon contact with turpentine, ether, armonia

gas, {lluninating gas, hydreocarbens, hydzogen and powdered
mnetals. .

Expleosion llazard: Present by reaction with geducing agents

Disaster Cont=ol: Cangerous; ermits hichlv toxie fures)
Will rOAact wit.. water to forn toxic and corrosive fumss
of HCl: is heavier than air - gas will hug the ground,

People without adeguate protectiorn should go across wind
wtil out of the affeeted araa.

O0££-Gag (Code 828.51f

6.

76

Synonmss Muziatic acid, Chlozohydrie Acid, Hydrogan Chler:
Descriction: Colorless gas.

Formwulia: HCl.

Toxic razard Ratingt '
acute locals Lrritant 3, Ingestien 3, Inhalation 3

Acute Systemic: U

Chronic local: frritant 2

Chegonic Systemics U
MoA.C.3 5 ppm 4in aizr for 8 hg, day.
Toxxcologxe Hydrogen chlozide is an irritant to ths mucous
membranes ©f the eyes and respiratory tract. Concentration
of 35 ppm cauges irritation of the throcat after short expos:
Concentrations of 50 ¢o 100 ppm are tolerable for 1 hour,
More serious exposures raesult in pulmonary edema and often
iaryngeal spasm. Concentrations of 1000 to 2000 ppm are
dangerous even f£or brief exposures., Mists of HCl are cone
gidered legs harmful than the anhydrous form since the
droplets have no denydrating effect,

‘See Hygienic Guide Series on °Hydrogen Chloride®.

73 aom CO261
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DEPARTIENT 246 = STANDARD VANUFACTURING PPOCESS

AROCLOR

APPENDIX J (Cont'd)

SAFETY AND TOXICITY DATA (Cont'd)

132, . (Conc'a)

D. Faerric Chloride (Code 33500)

1.
2.
3.

¢.

S.
6.

Descristion: Granular solid.
Forimuia: seCl3 (Anaydrous)

ngtantss tol. ligt. = 166.22, lelting Pt.=sublimes,
$0lucillty in iig0 = very soluble with heat rise.
Toxic Hazard Patincs

cute Locals irritant l; Ingestion 1

Acute Systenics U

Chrenic lLoecal: Izritant 1

Chronie Systemic: U )
Fire Hazards:s %uere is no fire hazard under normal conditior
but it will erit toxic fumes at high temperatures.
Handlings Frotect tne skin with approved protective
clotaing, aveid the breataing of reCljy dust, vear approved
respirator with adequate cartridge, and protect the eyes .
with approved goggles. There are no storage regulations;
however, it ahould be stored in a dry place &3 heat is
released upon solution in wvater and vet ferric chloride
will not catalyze tne cnlorination reaction.

E., Lime {(Code 38800) (Calcium Oxidae)

1.

20
3.

4.

Descrivtion: Fine white or slightly gray powder, Rhomerie
Trigonal crystals. :
Formula: Cal.
Toxic hazard Pasirg:
cute iocali irricant 35 Ingestion 1l; Inhalagion 3,
Acute Systemic: Ingestion 2; Innalation 3; skin
) absozrption O.
Chronie local: Izzitant 33 Inhalatioa <.
Chrenic Systemic: Ingestion 2; Ianhalation 3;
Skin abgozrption Q.

Toxicologvs

Bas & caustic reaction and, therwfore, is irzitating to the
gkin. As a dust it can cause dermatitis and irritacion

of the eyses and mucoys membranes. It is a general nuisance
¢ype of dust.

Fize Hazard: None.

Explosion hazard: Virtually none. .

Handling: Dusc respirator, adeguate protective clothling,
Including rubber coated gloves, optional rubber full cover
aproa and full cover plastic goggles should oe used when

74 AOM 002617

: 906269

e

STLCOPCB4026067



BRHULET * MCRRCLL

LU (ULICD L0002 [ Em K S S S R RS RV R VAV IRV |

DEPARTHEWT 246 = STAMNDAPD [ANUTACTURING PROCESS

AROCLOR

APPENDIX J (Cont'qd)

SAFETY AND TOXICITY DATA (Cont'd)

E.

Fo

Go

T (Cont'd)

handling lime (dust). Adequate ventilation and dyst removal
equipment should be used in the handling area,

Lime is added to the stills to neutralize anv liberated ICl :
prevent sublination of the FeCl3 catalyst. It is handled
in 50¢ bags.

Nitrogen (Code 43099)

1. Descri-tion: Colorless gas

2. Yorrula: 1z

3, Constants: Itol, We, 28.02; M.P., = 210°C; B,P, = 195.8°C.;
Density 1.2506 gz/liter at 0°C,

4., Toxicitys None. In high concentrations it is an
asphyxiant,

Aroclors,

(8ee Hygienie Guide Series on °Chlorodiphenyls®).

a0H 002618
75
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HYGIENIC ‘GUIDE SERIES Foginc G-

° : . Dipheny]
.y (Biphienyl. Phenylbenzene)

o0

Significant Physical Propartias

. Diphenv! is g colorlens to light yellow solid with 8 disclactive arematic odor,
Bolecular weight: 134.20
Flash poinu 233°F (113°€) closed cup
Explosive limits: er, 0.6C; at 232°F: upper. 5.8%%¢ at J11'F
Solubility: Insoluble in water, dighnly soluble in ethanel, soly-
, ble in bydmearbons
. r\ : Meldnag point: 70.5°
- - Boiling poine: 236.1°C .
- b Vaper pressure: am Hg 0601 0003 0.008 .calec: 0010 0¢
i 'C 83 20.4 28 21.0 338
Odor threshold! 0.08 w0 0.29 ag/m’
A1 23°C and 760 mm Hg: Satursted air contains 66 me/m’ (10.9 ppm)
1 ppm B 0.00631 mq ‘lier
A t By liter = 158 ppm
e - "
‘o {. Hygienic Standards diphenyl have been reported for mar in

A. RECOMMENDED MANIMAL ATMOSPHERIC
conCENTRATIONS (8 hours' ¢ No formal
value has been established. The animal
experiments of Deichmann ¢¢ al. have

. led them to conclude that a coacentra-
- don of 3 mg per cubic ineter should be

‘o - eonsidered dangerous for continuous’

exposure.?
B. Sxomt gxPOSURE TOLERANCE: Not
known but mederate 2ir concentiacions
. are irnitating snd this limiu voluataey
- éxposure to levels which are presum-
ably not harardous.

H. Tesie .Prapoﬁios

A InnaratioN: No cases of acute er
chroaic intoxication atteibuted molely to

' Tia Coa@itico viha 3 aimoled@ Mo epaveae of
- " Bimmr P. Whaeler 2ed Jozh T. Coment im the oritieg of
T Bis Goids. oad ol e Indunazl Hegicas 2ad Qlnwal
Tenizeiogy Commitiae of LNLA, i@ ke propacauun of the

erdicel inloc@atina wwica of thin Guids,

the published literature.® Inhalation
exsposures of tea rats to diphens! dust
mpregnated on diatoryaceous earc
caused irritation of the nasai mucosa.
regpiratory difficulty with bronc'no-pn:l-
swnary lesions. anc dight toxic eTacte
in the Lidnevs and liver at 3 consen-
wation of 309 mg per cubic merer
dpheavl for 94 davs, seven hours .ov
dav, Five raus died between the 23
and 49th exposute davs.. The Ave sur-
viving rats lose weight, Three rabhirs
eposed under the same conditiors
g2owed no evidence of hartn. Mice taa:
mhaled 3 mg per cubic meter [or 62
davs showed ngns of respiratory dif-
. culty, but rats at the same concentra.
gon showed no evidence of injuey.’

B. Seix coxracy: Repeated 3pnlicares
of 3 25 solusion of diphsmil ia oline
ad o the clipped skin of rahdis av 3

. . 906271
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cow

September-October, 1964

.
.

dosage of C.53 gram per kilogram body
weight per dav. fAve davi per week.
eaused no local irritation bur did cause
the death of onc tabbit after erght ap-
plications, and weight lon of the three
survivors after 20 applications! A
236 solution of diphenyl in dimethyi.
phthalate "poulticed onto the clipped
trunks of rabhits for 24 hours resuited
inan LD, of 23 11 10 3.3 grans
per kilogram. with sorie necrosis. ln-
tradermal injections in guinea pigs pro-
duced local neciosis and wome evidence
of allergenic response.®

. Eveg contact: Mild to moderate ifrica-
uen is reported by humans expased to
the vapor. No irritaticn wai ohsceved
in tests on animals.® Molten diphentl
can caue a serious thermal burn,

. Ixczarton: The oral toxicity is mied.
etate. The LD., for rats has been re-
Emed as 2.18. 3.28 and 3.04 grams per
cilogram, ! and for rabbits 2.41 grams

¢ kilogram.® Dogy fed ac the rate of
g; mg per kilogram per dav for five
davs per week for 32 weeks showed no
grous or micrescopic pathology when
compaicd to controls.” Two veac oral
studies in cats show that in feeding
levels of from 0.0017z to 1.07¢ of the
diet, the enly lesions attribuctable to
diphenyl occurred in the kidnev of
both sexes at D3 and 1.0% levels.
These lesions were reversible when the
affected animals were returned to diets
containing no diphenyl.!

ll. Industrial Hygiene Practico

A. Inoustin Usgs: Diphenvl is used as
2 heat transfer medium and as a
fuagistac for citeus fruits

B. EvaLvaTioN oF EXPOSURES:

1. Air rampling and saalysis:
2" Direct field methods: None
b. Laboratory methods: Diphensl
" sy be collected in 3 suitabls
solvent and determined by its
sbeorption properties. It abe
woebs ulteavioler light maximallv
at 246 millimicrons in cyclo-
’ hexane¥t at 2346 10 231 millic
microas in hexane’t* and at
252 millimicrons in chloro-
form." Diphenyl in isopropanel

Ruoresces with activasion 3t 269
millimicrons and cinistion 10373
millimicrons.** ¢ mnav 10 Se
determined by infrarcd abiaep-
tion at 14.34 microns.:"

2. Sampling and analviii of bialigi.al
materigls: Biological materials mav
Be extracted with sujtabie solvenrs
and diphenvl determined be ultra.
violet or infrared 3binead-e
Diphenyl can also be deterinined
colorunetrically by converring it to
the aitro compound, reduciny thie
to the amino derivatisc with sub.
sequent diazotization and cocdling
with N-!1.Naphth!. .ethvieae-dis.
mine. This purple dve is tl2a read
colovimetrically.'* Diphenyl is con-
verted to the hydroxyl derivatives
in animals and excreted as such in
the urine: aone was exireted un
changed.! The glucasiduronic sster
of 4.hvdroxvbiphenyl with some
phenols and ethereal sul{ates have
been identified.'® ‘

. C. Huizamps ANO THRIR 82ECOMOMENDED

CONTROL:

1. Inhalation: Inhalation is not a seri-’
ous hazard in indusery due in part
to the lew vapor pressure atr room
temperature and the relatively ¢good
warning properties of this marerial.
There 15 no reference in the litera-
ture or in the records of one ot the
major producers that inralation of
dipheny! presents a serious hazard.

Respirators (U. S, Bureau of
Mines approved’ equipped with
static web Alters placed over chem-
ical cartridges whichi will protect
igainst organic vaper up twa 100
ipm can be used for dinterl Just

espirators /U S. Burzau of Mines
approved f{or organic vapnr ¢an be
used for diphensi vapor.

2. Skia ¢onmtact: Amimal data indicate
that diphenyl shows little irritating
potential but do indicate that
diphenyt can be absorbed throuzn
the intace skin. Contact with the
skin should. therefore, be svoided
to climinate the possbilicy of
frstermic njuny

3. Eye zoatges: Eve proiection should
be worn where there is 3 possibiiey

906272
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of splashes from heated diphenvl.
An organic vapor mask with full
‘face piece will give proteztion
against splathes and vapors.

4. Ingestion: Ingestion of diphenyl is
not 8 problem in industry,

8. Fire end explosion: The fire hazard
is negligible at rooin temperature,
but U increased ar elerated tempera.
tures or when the material is
dispersed a5 fine particles in air.

I¥. Medics! Infoemation

A. Evgncryey treaTieNt: Skin sarfaces
exposed to diphenyl should be thor.
oughly washed with ap and water at
once. If clothing has been conuaiic
nated it should be renoved prowipily.

Particles of diphensl in the eve
should Le removed by flushing with
water for at least 15 minutes. Splashes
of molten dipheavl require prompt
medical atenuon to treat the thermal
bum.

Victims of a severe exposure should
be removed to fresh 2ir and kepr st
rest uatil secn by 2 physician,

Most persons with acute or chronic
iritation of the eves, skin or respica.
tory teact recover prompeiv in fresh sir.
Occasionally sympromatic therapy is
required.

B. Srecial procZOURES: None indicated.

V. References

L. Technical Note =70, Vapor Pressures
of Organic Compounds in the Range
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3. Deichmann, \V. B, K. V. Kiumiller.
M. Dierker, snd S. Witherup: Obset-
vations on the Effects of Diphenl, o«
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@. Gerarde, H. W.: Toricology end Bio-
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' HYGIENIC GUIDE SERIES
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enratiatie

Hitiorie Get.

G Hydrogen Chloride

L Hygienic Stodderds

. A. RECONMDIENDED MAXMMTM ATMOSPHIRIC

CONCENTRATION (S hours): 3 pars per

mubon parts of air, by velume (pp®m; .

(1) 8ans for Recommendatlion: Sensory

~. raaponse.’
B. SEVERITY OF KsZARDS:

(1) Health: Moderate, for seute expo-
sure; low, for chronie. The effects are
primarily ieritation of uppet reepira-

- tory passages. Higher concestrations
' result in eve irrtation. and fatal lung
injury has been reported froro siagle

-

DT magsive exposures.' Ervegion of the

teeth may eccur ia parsons who ®ork
regularly in stmiozpheres contaiaing
hydrogen ehloride.
(2) Fire: Noge.
. SHORT EXPOSURE POLERANCE: 30 mns
. per million parts of air®
D. ATMOSPRERIC CONCENTRATION DAIZDI-
ATLLY HAZARDOUB 70 LIFE: 1000 to 2000
pars pet millioa parts of aie?

il Significant Properties

Hydrogen chloride is 3 gas, bighly irnitating
to the aces aad threat.

’

: (=]
383
«33.7°C

Chemical formula:
Molecular weight:
Boling point:
Relative vapor des.
gty 128 (air 2 1)
Solubility: Water: $23 ¢gm per
100 ml o water at
. 0°C
' - At 28°C and 760
mm Hg,
1 ppm of gus:
1 mgliter of
gas:

0.00149. mgAliter
670 pp@

118 Munrlﬁl Hygiene Practico

A. RrceoxirtioN:

(1) Used chiefly 35 2 water solution {hy-
drocldoric acid) eoctaining <37 or
less of hydrogen cbloride.

(2) By its ieritant action on the respira-
1oy passages.

B. Evarvartiox o gxroscres:

(1) lnstrumentation: Colleetion in water
sad measurernent of electrical ecn-
duettvity.

{2) Chemical; Collection i3 watap or &
kafine soludion, and determination
of either the acid or the chlorde eon.
weet by acidimetry or Utlration, re-
speetively. Nephelometry, using sil-
ver nitzate, may also be used®

C. R2coynyeNdED  COXTROL  MERASTRES:

Maintain sworkreom atmosphere balow &

parts per million parts of air or comcen.

eration which cauied sgrificant irritation

Pratect skia and eves {rom contact.

V. Specific Precadwros

A. Firat ato: If hydrochlorie acid is spilled
on the skin, the sfeered part should be
immediately Rudhied with cleam water
Eves. if affeeted, should be irrigated for
8t least 13 minytes.

B. Serciat MEdicaL PROCEZDCRES: None.

V. Uterature Referancos

1. American Conference of Governments|
Tedustrgl Hygiemwts: AMA Areh, [ud,
Heglth, 16: 261 (1957).

. Evxivs, H. B.: Chemistry o] Industria
Toncology, John Wiey & ooz, Joe, New
York (1930).

3. Hexogrson, Y. and. Haccaro, B, W

>

= Noniaus Goses. Reiohold Publuhing Coep..

New York (1843).

¢. Trarie, E.; Zestrelbl. drbeitewed u. An
beitsschuzz. §: 146 (19833). Abareset ir
JAMA, 154 831 (1954).
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. Bocouse of space limitations, it ig imposiible (o list ¢/l methods of erpoture evalsarian
: ‘ Lt TAs selsctions Aave been made on the basie of curremt vsage, reliabilicy, gnd a:;""’ﬂm.‘:zyl
’ . to the veual industmal type of ezposure. Any specifc evaluazion erd. or contral poaslein wiil
tavelvg professional judgment. This con beat by dons by profesional indusimal aygicac
garionnal.
. . Reapiratory protective devicas ave commarciglly auaidable. Their use, howeves, shouid be
. confined Lo eMCTPERCY oF iRlermittant erporures and not¢ relied upoR @3 primary megns of
Agsard comtrol.
. A relative scale ia uaed for rating the severity of Aazerds: nil, low, moderate, Aigh, and
@ eztrs Aszardous. i

Beemvie Gemes Cowmnrrrrre

ot B, McCoaricr, Chairman Mervw W, Fose, &D.

Heuvey B. Ecxine, PhD. B. E. $rurixea, PhD.

Davie W, Fassese, M.D. Bacy D. Raurgy

B. V. Srucrea Eewans ¥V, Hevsoy, M D.
N - Witsan B, Hanais E. D. Paxzg, PaD,

Hygienic Guide sheots may be chtained from the Avemicax Inorstriat Hrcreve Assa.
aarioN, 14128 Prevast, Detroit 27. Michigun ac 23 cents each, All orders (o¢ les< than 31.00
@it be prepaid. Discount of 2% on orders of fve er more Cuides; 809 discount on or-
dars of 109 or more Guides. Specisl loow-leal bioders lor the Guides may also be ordered
from the Assecistion office {or $1.29 each. .
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