Kebarp bl g

S e,
éigz?.nto Chtmtcnlhir

The Toxiclty of the Fogs Formed
by Dropping Pydraui'F-94
Aroclor 1243 and Tricresyl
Phosphate, Upon the Surface
of a Heated Inconel
(ProJect 49)

by
Treon, Cleveland, Shaffer, Cappel,
cahegan, Wagner .

Maren 11, 1953

AONS 055981



i . 4 . - N Vs

- A LONFIDENTIAL -

b:\l, . o .

Iabis_of Oontenta

SO0PO® « ¢ ¢ ¢ 4 e s et v b e e e

M‘torill..ovovnlu-'o.nlnutthun

age
)

COMOIULIOND 4 ¢ v ¢« o 4 o o o+ o ¢ s ¢ o o o 4 o o 8 1'
3
Ixpordmenta) Methods . . . . . v ¢« v ¢« v v e o0 T
7

'Equi.pmonﬁ.--..............-

\ Volatilisation of the Materiala Without
Docox@olitlon.‘-v....-...... 7

Generation of s Fog From & Heated Inoonel
SUrLRO® + ¢ 4 ¢ ¢ s s e o v s s e s s e 9

Jarpling and Anslysis of Contaminated Atr . , 11
;) [xporimental ROMULLS « o 4 v o o o 0 0 b0 s e w0 )
Lxposure t6 Undeocomposed Vapors . . « « « + «» 19
ixpoeure to Products Arising From Pydraul Fr-9,

Aroolor 1248, or Trioresyl Fhosphate When
in Contaot with Inoonsl &t 12506 o» 10500

L :
HOPLRIALY o ¢ o v o ¢ ¢« ¢ v s 6o s 6 0 e 0 v s 2}

31gns end Pathology of Intoxication . . « . , 23

The Conoentyations of Identified Decomposition ?

Products Formod at the Higher and Lower ‘
Tem.r‘t\u‘.‘oo‘ooolln.lccc25

DIBOUSEION « o « o « v s s s s v o b s o oo 28

Supplenentary Statement « The Application of rydrawd
Fa9, Arcolor 1248 and Tricresyl khosphate Upanm
the SKkin of Rabbids o & ¢ ¢ ¢ ¢ ¢ ¢ o o & o8
dxporimental Methods + ¢ o ¢ ¢« ¢ s ¢« « ¢+ e 0 N

'.,.\wlj) Experimental ReaUIbS « &+ v ¢ ¢ ¢ o+ ¢« » o + ¢ o« 32

MONS 055982




1.
2.

3.

7‘

8.

9

10.

Sequonoe of lables

The Hortullt{. Length of Curvival, and Changes in
Wolght of Animals ixposed to the Vepor of iydraul
Fe9 in Alr.

The liortelity, Longth of .wrvivel, wnd Chan;es in
Veleht of Anlnmals vixposed to thie Vagor of Arcolor
1248 n Alr,

The ‘lortality, Longth of lurvivel, ond Chanses in
Welrht of Animals ixporod to the Vopor of iIriorosyl
rhosphate in Alfr,

Concentyrations of Various iedomponifion Products In
ALY of Chamber in tho Several :xperimente.

o “ortality, Long;th of Lwwiveld, and Chenpes in
Wolght of Animals /xposed Lo Asrosole lorised by
Dropping Pydraul =9 Into an Incongl Tube lioated to
a Tomporature of 12500 F., (6770 G.).

Ihe Mortality, Length of survival, and Chan;ies in
Wodpht of Aninels ixposed Lo Aerotols ioreed by
Uroppdng Pydrsul Fe9 Into an Inconel iube lleated to
a Torperature of 10L0° i, (5669 C,).

‘'he hortality, Longth of turvival, oand Changes in
wWelyht of Animals &ugonod to Aororols Formed by
ropping Aroolor 1:48 Into en Inconel lube ..eatod
to & Tomperature of 1ZY0° k. (O77° C4).

iho Fortality, Length of Survival, &nd Changes in
Woleht of Anlmele .xpcsod to Aerosouls i‘oruiod by
Uropuling Avoolor 128 Into an Inconel rube ilvated
to a ilomperature of 1050° F, (506° 0.).

The “ortality, Lon:th of Survival, and Changes in
Volpht of Animals xposed to Aerosols iormed by
bropping Tricrseyl lhosphate Into en Inoonol Tubse
noated Lo a Lomperature of 12500 F, (6770 Cu).

The Mortality, Length of Survivel, and Changes Iin
Wosight of Animals .xposed Lo Aerceols :ormed by
Droppin;: Iriorosyl FPhosphate Into an Inconold ‘Tube
itleated to & iemperature of 1050° I, (566° C.).
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Sumuary of Morealiti Among Uroupa of Aninmale
“ubjeotod to Aerosols Formed by Dropping rydraul
‘w9, Aroolor 1248 or Trioresyl rhosphate Into s
nomeod Inoonel Tube.

i
|

Insidonoe of llortality in Relation to Matorial snd
3pacios Regardless of the Tonporature of the
Inoonel,

Inoldonee of ortality ia helavicn to .aterial,
Spouoles, and Temperature of Inconel.

Mo Toxlolty of pPydraul i'«9 Vhon ‘aintained
Continuously for Twoentyefour iours In Contaot (/ith
tho Bkin of Rabbite Ly the “leeve lethod of traite,
vioodard and Calvery.

Thoe Toxielty of Aroclor 1248 'hon Uaintained
Continuously f{or Twonty«four lours in Conteot :ith
the skin of Rabbites by the 8loeve ethod of irairve,
Vioodard and Calvery.

The Toxielty of Triereayl rhosphate When iaintained
Conitinuously for ‘iwonty-four Hours in Contsot uiith
the ikin of Rabbits by tho Bloovoe itethod of Hraise,
woodard and Celvery.

The Yoxielty of Gergoyle DIK When eintalned
Continuously for Iwenty-four Houre in Contaot uith
the Lkin of Habbits Ly the floeve :othod of .raize,
Joodard and Calvery.

Busmarized Data on the lLimmediate Toxieity of Pydraul
P9, Arcolor 1248, Trioresyl rhosphate and Gar,oyle
DRE When uintalned Upon the Ukin of uabbite
Ascording Lo tho Hleove iethod of Lraire, voodard
and Crlvery.

MONS 055984



1,
2,
3.

lh

6,
T
8.
Je
10,

11.

CONFIDENTIAL

8 of [i

Hoated Well Krom Whioh Pydraul ¥F«9 Wes Eveporated
Into Alr Utreams.

Towers From Whioh Liquids are Volatilized,

tquipment for thoe Goneration of the Doocomposition
Froduste of liydraulio iluids at iligh Tomporatures,

Absorption Irain for Collection of Carbon ionoxide
From Alr.

dtandardization Curve for the Dotorminatton of
Pydraul .

atandardigation Curve for the Determinmtion of
Aroolor 22,8,

Standardisation Curve for tho Dotermination of
I'rioroesyl) Phosphate.

dtendardigation Curve for the otormination of
Sodiwt Chloride.

Stendardization Curve for the Determination of
‘ata-Cresol,

Stendardization Curve for the lebtermination of
rara-Oreeol.,

Schematic Arrangement of Equipment shown in
Figure 3.
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The Toxioity of the ¥ogs Formed by Dropping Pydraul ¥-9, ]

Aroolor 1248 and Trioresyl Phosphate, Upon ‘ i
the Surfaoce of & Heated Inoonsl .

(Pro jeot 49) !

SOOQO

The purposes of this investigation were to determine
the immediate toxloity of Pydraul -9 and two other
hydreulio fluids, Aroolor 1248 and triorssyl phosphats,
{1) whon veporized at moderately elevated temperatures |
ond (2) when inhaled, bty animals of several speoies, as
fogs formed by dropping them upon Inoconel, maintained at
temporatures of approximately 1250* and 1050° F, (677*
ond 566° 0,), these tomperatures being, respeotively,
sonevhat anbove and sorewhat below the fire point. A
supplementary statement oonoerning the immediate téxioity
of these materials when maintained in oontaot with the

skin of robbits Le inoluded ot the end of this report.

Conolusions MONS 055986

1. Anirmals of several speoies survived without signs
of intoxioation when exposed to air laden with Pydraul

¥~9, Aroolor 1248 or trioresyl phosphate for 7 hours per
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day on esch of sevorsl deys. Ihe ooncenirations of the
matorials In the alr snd the nuxbere of days of exposure
vore as followst Fydraul Fe9, 3.8/mlorogramn por liter,
U daysy Avooler 1248, L3.1 wioro rama per 1iber, ) days;
and trioreeyl phoepnnte, Ol.5 nloro; rems per litvs,
Anyo. '

2, tne lnhelatlion of vopors of Fadraul 9, fyoclor
1-0E end Lrlerosyl phosphaie Lorred au noderately elovatod
room to.poraiures Lnduced minor oban ee in the lwn e of
the aninels, uesbiratory oxporure Lo eliher Fydroul 1«9
op tricroeyl phospbate Induced modorate Inoroases In ihe
webore of hintlooytes within ths lurg paronchy-a wnd the
olr porea or of cobr, whidle correcponding exposure of
obior rpocles to either Iydraul F=9 or Avoolor 1240 induced
intoratitin) preumonitie snd apperently contridbuted to the
rovority of this loslon ag LU is observed, not Jnfrequently,
tn control animale. Intereurrent infoction, unrolated to
tho oxperisentel procedure, obsrourod interpretation of
the orbid changzos In the tissuves of a ruines pig and 2
rabtite oiposed Lo tho vapor of Uriorosyl phonphaﬁo, one
of whioh dlod /4 dsys after the last poriod of exposure,
e vicoera of the rats and riiee were normal. labdbit
1907, Lho only enlwal of tho ;roup exposed to Arcolor
1248 from whioh tissues wore esub jooted to mioroscopie

examination, had fetty deseneration and neoromsis of the
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hepatio perenohyma. Other snimals that were exposed to
vopors from Pydraul F-9, Aroolor 1248 or trioresyl phos-
phete exhibited no histologio alterations of the viscera, -
aside from fho lung, whioh oould be asoribed to the toxie
aotion of the materials under investigation,

3. The foges of these materials arieing from oontaot
with Inoonel et either 1250° or {950‘ F. were immediately
irritating to the muoous ﬁembranes of animals. Kxposure
for 20 minutes to the fog of Aroolor 1248 {nduced labored
respiration, but in the case of the other materials this
booane evident only after exposure for almost an hour,.

4, All animals survived when exposed for 15 or 20
minutes to the fogs forned from Pydraul F-9 or trioresyl
phosphate, at oither 1050° or 1250° F., but exposure for
corresponding periods of time to the fog from Aroolor
1248 resulted fatally., In general, guinea pigs and mioe
dled more promptly than rats and rabdbdits, '

5. OGuinea pigs and mioe suffered greater over-all
mortelity then did rats and rabbits when exposed to the
fogs formed from any one of the three materials., Aroolor
1248 was more toxio than either trioresyl phosphate or
Pydraul F-9 irrespective of the speoies of animals by
«whioh toxioity was tested.

6, The fog of Aroclor 1248 formed by oontaot with
Inoonel at 1250f F. was more toxio than that formed when

.
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the tomperatupre was 1050¢ F, The fog of rydraul Ie9
appoared to be slightly more toxie when generatod at the
highey tamboraburo, but the oonverse was true of fogs

fron trioresyl phoephate.

7. ‘ledving the rate of dolivery of the liquid wpon
tho hoeated metal tendod to lesson the mortality iiduced
by inhelntion of a resulting fog, bubt this ues not true
in 81l InstRnoes.

£. Morosooplio examiration of tlssues from animals
that dlod as & reault of eaposure to the fogs of Iydraud
Fa9, Aroolor 12,8 and triorosyl phosphate rovesloed pulmo-
nary leslons characterized by intrseanlvoeolar cdema and
Hovorphes e, dlffuso liyporemis, omphysema and oxtonsive
doponltlon of carbon in the hLronohd, ihore wes also
pevonshyratous deponeration o the livev, kidn@y end
Lroin,  Alarued from the anlmels that survived rovealed
snly pul-onary losions nanifestod by Intorstlilrl pnoﬁ-
sonitls end fwridliration of oarbon-laden histiooytes
Lhrour hout the alveoll end bronohi. he lun e of animals
that wore exposed for the uhortost pericds wore nomaal,
as vore tione k11led 20 days or longer after the 1lnst’
porlod of exposurs.

9 tho minimum lethal doso of undiluted rydraul
F-9, when maintained in conteot with the intsot ekin of
rabbits nooording to the 2i-hour sleeve nothod of Draise,
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Woodard and Calvery, was greater than 3.6 ml. per kg. and
leas thon 6.0 ml, per kg., of body weight. The correspond-~
ing velue for trioresyl phosphate was between 1.6 and 2.5
ml. per kg« Aroolor 1248 was not lethal in the dosage

of 9.4 ml, per kg. Tydrsul F-9 end Aroclor 1248 are more
toxio 4f applied to the abraded skin.

liaterials

Pydraul ¥-9 is a olear, light amber, oily 1iquid
vhioh has a not unpleasant sweet odor. Iéﬁ visoosity at
100* ¥, and 210° ¥F,, respeatively, is 58.0 and 6.0
Centistokes; its speoifio gravity at 25°/25° ¢, is 1,266,
its pour point +5° P, '

Trioresyl phosphate is a colorless, odorless liquid,
the vissosity of whioch at 0° end 25° C., respeotively, is
1256.14 anda 88.6 Centistokes. Its molecular weight is
7684, 1ts speoifio gravity at 25°/25° C., 1.162, its
flash point 470° ¥, (243° C.), its orystallization point
18 less than -35° 0., and its boiling point 4#20° C., The
samuple used vas nede from oresylic acid in whioh there
weo less than 3 per oent of the ortho isomer. '

Aroolor 1248 is a straw-oolored liquid which has a
8lightly sweet odor, It 1s more visoous than trioresyl
phosphate. Aroolor 1248 is biphenyl ohlorinated to the
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oxtont of 40 por aent., Its molooular welcht is 192, and
ite donsity &s L.l g per ml, at 30% G. (06° F,) ond
1.19 go por ml. ab 300° G, (572° P.). Ite visoosity
ranres from 112 centipoises at 309 O, to 0.47 at 300° G.,
and it distills between 340C¢ and 375° C., its vapor prus-
sure being 0.00037 mra,, 0,16 uey 2.9 rme and 360.0 =m, of
moroury &t 37.0° C., 200° C., 150° C. and 3000 C., rospeo-
tively, moourding to lloArdle, CGerrett and Lenigrnus (Ind,
inge Chome 4211343, 1959). Those aulhors have guotod the
national Loard of Fire lUnderwriters to Uhe eflecot that
"deoomponition of the pboduob (Aroclor 1248) was not
appreciable at terpuratures below 400° C, (7529 F.) but
booame inoreasingly appavent at higher temperatures,”
The co:pound bas p {lash point of 193° to 196° ¢., but no
fire point in the Cleveland open cup.

‘Mmon olthor Fydraul I'=9 oy Aroocldor 1248 was drop, .od
into an Inconel tube aintained atl epproxinatoly 1250°‘F.
(6779 ¢.) the liquid burned nomonberily with a bricht
yollow~white or orange=-white {lame, ard then burst into
& denae oloud of black onoke, fuoh glossy oarbon was
doposited on the nides of th@ manirold loaeding to the
oligmbor, whioh rapidly teoame fillod with donse grey
amoke, Lhis-soon turned Jot blaok, apperontly booause
of thoe rormation of flakes of carbon as moot. At 10500

Fo (56060 C.), these liquids smouldered and burst into a
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Aorwo roy~witite fog, in whioch wore snall amounts of oare
bon soots, In all instances the odor vas aocrid and pungent,
vhon dropped into the Inoonel tube hoated to vither 1250°
or 10500 ¥, tricresyl phosphete rave rise Lo a oharaoter
1atio phonolio or oreeyllo wlor and bohaved as dAld the
pther Lwo -atoprlels whon dropjped upon metal ab o hishor
tomporaturo, AL temperatures bolow 10259 i, trisvosyl

pheppiinte appeerod Lo smouldor wlthout Lleaing.

Lxperimental 'ethods

cquipsont. e anliweloe wore confined in a f23«~lliter

¢ llmdrtoal sleod chu wor ooalaed on tho lnside surface
vith a waded plostioc. nless a hoavy Topt was prosent the
Lorovier o) thwo an):els could Lo cbrerved turouh a sheet
of claar pllable jlesbio ne-Lrane, uwhioh roalod the

ot .orvwlse opon front end of tho ohambor. An intorposed
tonvy wiroemesh soroen provented the aninels (rom breaking
tio plantic wumbranes “ho contaminated air entored the
chacbor nooar the top of Lhe rear wall on whioh was nounted
a oclrculabin. fan, ~ffluent alr wos withdrawn throwh en
outlot locatod towmrds tho rront of the lower part of the
¢anbey by vaintsining a sli ht negative pressure,

Volatilization of tue :'nterials Without Ducompoaition.

'or the voletilization of either trieresyl phoaphmte or

Aroolor 1248, two flet-bottorwd oylindriocsl bubbling towers

MONS 055992
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(2.94" x 13%) in parallel (Figure 2) were employed, a
Iritted gless thimble (0.94" x 3.75%) beins immersed in
the liquid eontained in each. Thess towers were kept in -
a bath of Nujo)l maintained at 109° C. Air pacsed throwh
thé two bLubbling towera at retoes of 5.0 and 6.3 litors
por winute, reepeotively, se ricasured by a rotamoter in
ook 1ine, Lhe streams woriing in a class tube leading
to a manifold imadoersod in & oocoling bath dbefore enlering
the ohanbexr.

‘At the start of the exporiment 550 milliliters of
odther trioresyl phosphale or Aroolor 1248 were plrood
in oach of the two bubblisg towersa. In the omse of trie
orosyl phosphate, it was found that the concentration of
vapor within the ohamber booame loss on tho reoond day
of oxposure and atill loss on the third, It is thourht
that tho tricresyl phoasphate mi:iht bave hydrolyred pone-
vhat during the oourse of standing overnicht, posnibiy
from moleture absorbed from Che alir paseing throush (¢
durin; the day. In order to maintain the ooncentrations
ot unifora ee poanible, the materlal remaining in the
towers was ropleocod with a fresh supply on the fourth day
of the experimont. ilad sufficient meterial been on hand,
this would have been done daily in order to attain a
somewliat hi her averare oconcentration throughout an oxper
Jﬁont. This diffioulty d14 not ariso in the camse of the

Arcolor 1248.
MONS 055993
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It was necessary to employ other equipment for the
volatilization of Pydraul ¥-9 beocause of extensive foaming
in the bubdlers. Therefore, the Pydraul F-9 was maintained

at tem»oratures ranging from 109* to 118* C, in a glass
well heated by niohromo wire (Figure 1). Air at the rate
of 20 liters per minute, as measured by a rotameter,
passed over the surface of the heated liquid and then
through a manifold ocooling bath before entering the
ohamber. A volume of 190 ml. of fresh Pydraul F«9 was
addod to the well daily, of whioh about 170 ml, remained
at the end of the day.

Generation of a Fog ¥rom s leated Ingonel Surface.
A rotameter for measuring the flow of air, a furnace for

volatilizing and deoomposing the liquid, a semi-potenti-
ometer (see bolow), a oooliﬁg manifold, end the ohamber
for exposing the animals are shown in Figure 3. In these
experiments the smaller rotameter, to the right in the’
photogreph, was not employed, and all air (20 liters per
‘minute) that entered the ohamber was passed through the
furnsce, The ocooling coils were paoked in the dath shom
end surrounded by orushed ioe.

The body of the furnace oconsisted of a 26~inoh length
of oold-drawn, seamless Inoonel tuding, having an outside
diameter of 1.5 inches and a wall-thickness of 0,049
inob, Pydraul ¥-9, trioresyl phosphate or Aroolor 1248

.
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vas droppod npon the innor surfsoe of the tube from &
burette through an Inoonel tubo welded to the wppor sure
faoe of the heated tube near its midpoint, hie side
tubo hed a lenglh of G inches, an ocutside dlaweter of
0,675 inoh, end & wall«thicknoss of 0.091 inoh, Anotrer
»4000 of inoconel tubing 3 inches in lon;,ih and Laving an
outsldo dlaneter of 0,430 inoh and a walletulckness of
JeOl Inoh, was elso woldod to Lho upper portion of the
Jurnnoo tube, to permit thoe inpertlion of a thexrmooouple
in such a manner as to rwansuroe thoe tomperaturo at the
upper Interior surface of the furnsoe. The distance
from oentor to conter of the two rmaller tubes, whloh
viore punrallel to one snother and perpondloular to the
furnaot propoer, was 1,75 inchoes,

ine outaide ol the furnace wes wrapped with 2 layers
of «0odding mloas iite inlddle 10-inoh portion of the
lon.th of the furnace wms olootrically heated by remns
of 20 feot (9 wrappings to the lnoh) of A, e s NHu-bep
20 Tophot “CY wire, which has & resistance of 0,659 ohms
ror foot at 60% Iy The wire wes insulated with spproxie
ratoly 0.7% inoh of dietormoeous carth and wrapped on
the outside with asbestos oloth.

The temporature of the wall wae weacured by an irone
oonstantan thermooouple ettached to a semi-potentiometer
oalibrated ezainst & student potentiometer. 7The therno-

couple waa in oontaot with the upper part of the furnsoe

MONS 055995



AR L st m et e e e
CONFIDENTIAL |
el - ) )
about 1 inoh downstream from the point at which the
droplets of material fell upon its lower interior surface.
After the furnaoce had been drought to the desired
temperature of sither 10%0* ¥, or 1250* ¥,, the hydraulle

f1uid was dropped from a burette at the rate of 0,067 to
0.245 ml, per minute (of, Table 4}, 0,100 to 0,167 ml,
per minute dbeing the usual rate.

Sampling and Analysis of Contaminated Air. WVhen the

undeoconposed materials were metered into the air in the
ochamber, U samples of air each day were passed from the
chanmber, at the rate of 3.4 liters per minute, through 2
absorption towers (2.,25" x 13" outeide dismeter), eaoh
ocontaining 100 ml. of an appropriate solvent. Redistilled
ethyl aloohol} was used in oolleoting trioresyl phosphate
or Aroolor 1248, while hexane wss used for Pydraul F-9.
The sample passed through a coarse fritted glass diso
(L.13" in diemeter) immersed in the solvent and placed
purallel to the bottom of the tower and adbout 0,B" adove
it, The oontent of Pydraul F-9, Aroolor 1248 or trioresyl
phosphate 8o colleoted was determined by measuring, by
means of a Beokmen spectrophotometer, the ability of the
gsolution to transmit ultraviolet radiations of wave lengths

o6 s 246 mu and 26y my, respeotively.
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A ourve relating the transmission at 246 mu to the
conoentration of Pydraul F-9 in hexane over the range
of 4.7 to 71 miorograms per ml. is shown in Pigure 5.

A comparison of the ocorresponding ourves for Aroolor
(rigure 6) end trioresyl phosphete (Figure 7), are also
shown,

The aloohol used as solvent for Aroclor and
trioresyl phosphete wes freed from ultraviolet-absorbing
impurities by the following procedure: About 1750 ml.
of 95 per oent ethyl aloohol were permitted to stand
overnight with 10 g. of pellets of XKOH end 7 g. aluminum
foil (0.,003"), The mixture was then refluxed for half
an hour and 4istilled at 78.50° C,, the first 20 ml.
being rejected.

In experiments involving the exposure of animals to
the produots formed on thermal deocomposition of Pydraul,
Aroolor or trioresy)l phosphate for no longer than 7 hoﬁrs,
from 3 to 8 samples of air wers colleoted from the ohamber
for analysis, depending upon the length of the period of
oxposure., when exposure was repeated on the following
duy, & oorresponding number of samples was ocolleoted on
the seocond dey. Analyses were made for one or more of
the following materisls: phosgene, hydrochlorio acld,
free oresols and oarbton monoxide.

MONS 055997




N g e e e ey e e nee o a ie s e et s e ey e e e
4 ;-

CONFIDENTIAL
.13 - -

Whon Arcolor 1248 wam to be determined, the somplos
of air were oolleobted in an ovacuated <lees bulb 21.455
1itors in oapaoity. Uhe Aroolor In the cample was : !
absorded in 100 ml, of redistilled ethyl alcohol, the
latter boinﬁ releared futo the bLulb from an auxildiary
bulb Ly opening an interposed stopoooks In the firat few
annlysen, 1t was Sound nooessary Lo froe tno elcoholio
rodullome from carbon noot by filtration, but subsequontly
the roed for ro doing was eliminated by the insertlon of
n plug of ;lses wool butween the ohember and apparatus
for colleotlon, Uuttable aliquet portions of the eloos
holio eolution wore onploysd in the enalyses,
vhon phosgone was to be deternined, tho air withdrawn
I'rom the chavbor wae pazsed at the rave of 6,0 liters por
minute first throush a columm 1,5% x 0.5" of 60 to {0
46th Rino dust, next throwh a fritted .loes diso im-ersed
tn 100 ml, of & /i por cent aqueous solution of eodjum
Yydroxide contained in e oylindrieal towsr 13" in holyht
and #.25" in outside dlamoter, snd lamstly throuch an
topinger similarly im-oraed in a like volume of slkmline
solution in & reoond tovwer of Lhe mame dimenetions,
famplos of air to Le analyred for hydroohlorio aoid were
oolleoted sinmilarly excopt for the omlssion of the ocolumn
of pino dust (of., Jacobs, Analytioal Chemistry of
"Industrial Folsons Hazards and Solvents, p. 305, 306,
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19hx).  fiter en aliquot portion (15 ml., or lors) of the
roluticn :nd boen riade &0id to phonolphthalein with 10
por oont nitrio sold (1 vol, of MOy B4Cs 1,42 diluted
to 7 voluqes with water), and dlluted Lo 25,0 =1, In a
volumotrie flerk, 3 drops of 0,1 ¥ ellver nitrate wore
poded,  the tranesifssion of 1Lt of wave longth 4L00 vk
Lo n thde burbid solubion In a 20 :rae C6ll wWes rense
urod In 8 Sockmen spoeoirophetoneter in cormpurlicon with
tihat Chreouth & €4~ilar ccll contelning a ohloride«irse !
rolution prepered In s correaponding manner., A ourve
rolatine the transwisnion at 500 07 to the ooncentration \
of sodiuwm chlorido over the range of 20 to 320 mioror,rams
sor 25 1, 18 siown in Floure 0, Cne afllirrem of sodium
ctiloride 1s oquivalent Lo 0,461 vgs of phospone or to
0.6233 syte of Wydroohloric ncid,

ha crosols were deterwined Bolorlmobrloelly af tor
cotpling with diazotized sulfenilio acid by ~oethods for
the meota isoner desoriboed by iosnot d “‘aman (Anal,
Chome 201951, 1748), eand for Ethe para isomer by Sehnidé
{Js idol, Choms 2179t211, 1949). immples of nlr for the
doterminotion of oither trioresyl phosphate or {roe
oroools (meta and pare itomors) vero prssed at the rate
of 6.0 1itors per muinute for 30 to 45 minutes Lhrough s ‘
frittod-glase diso rorubdber and impinger in series ss in

the oane of phosgone, In thla inntance, eaoch tower
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oontainod 100 wle of & 1 por cont sodium hydroxide solu-
tion, In enalyeing for the froe oresols, 1 nl, of a 20
por oent sodium oarbonate sclution was added to an aliquot
of 6 w1, or less contained in 8 10 ml. rlass-sloppored
uradnﬁbod oy11ndor.. Aftor tho sclublon had beon diluted
to § mle, 2 ml. of dlarotized sulfanilic scld were cdded,
The 1atter was preyared by sddirg 0,75 nle of a & per
gcont rolution of sodiuwn nitrate bto 0,75 md, of a rolution
of eulfanilio acid contalnod in a 25 1. volw:ietrio {losk
proviously oooled in en loc-bath, 1he sulfonilic acid
rolution woe prepared by‘diaaolvlng e o of tho reid in
B4 mdle of conoentrated hydroohloris scid end dilutin: 1t
$0 Y00 =) with wator, /Zfter the partially dinzotized
solution had been sooled for ¥ -inutesr, an additional 3
1, of sodium nitrate solution were added and further
cooled Cor 14 minutes, bhon diluted to 25 al, lthe eolus
tion was proparod dally and kopl cQlds Curves rolotlné
the treansmission of 1Lisht of wove longthe 42% vw erd 500
7 to the concentration of swts cresol over the rengo of
3 to 49 miorograme per 100 ml. sre nhown in Fizure 9. In
meking the neoeoseary moaauroﬂbnba, the conparironeoell
vonteined a solution sinmilarly prepprod oxcept for tLhe
omineion of oresol, Corresponding curves for pare-orceol
over the range of 10 to 120 niorograms por 100 ml. are

chown in Klgure 10. Dy Lho use of the following
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aimultoneous equations, the emount of meta end para oresol
oould bo caloulated.
. For the detoeraination of meta orerol (r)t

p-orosol + li.3) M=oresol & apparent p~oresol (1425 mu)

peeresol + 1,13 M-oresol s apparent pmorevol (500 mu)

3.10 -orosol & difference in gpperent p-crosol
at the 2 wave lengthe

(¥) :tleorosol = dlfferonce in apparont p-oresol
3.18

~or tho dotornination of pera oresol (V)i
Heoranol + 1 p-crosol = aprarent M-oresol (428 mu)
4.3
1

{eororol + p-ororol # apparont !f-oresol (500 nw)

1413

0,653 p-orosol % differencs in epparent .i-oresol
at the 2 wave lengths

(Y¥) p=orosrol 3 differcnce in nprarvent “soreegl
04653

{lio valldity of thie .sethod for the simultaneocus

doter-ination of the tuo lso.iors war domonstrated by the
following deterasiinatlions on sarples ocontaining both of
thom In known smounts. Analyais of a sanple prepered to
contain 12.30Y of m-oresol and 9,962Y of p-oresocl yielded
13,50 end 9.95¥, respootively. A rooond sample prcpn}od
to contaln 24,60¥ of meoresol end 9.96Y of the para isocmer
yvieldod 25,90V and 10.7Y¥, respootivoly.

Tho rerults dosiznated es froe orecols in Table U

repronont the sum of tho two ieomers. IFrom 60 to 70 per
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gent of tho totel amount of free oresols present in the
ohawber, s the result of decomposition at 10500 F,, was

found to coneist of the mota isomer, dut when the tem.

porature of the furnmoe was 1250° F., only the mota

1nsoqer wee prosent. 2ince a sauple of trioresyl phosphate,
enalyzed aftor hydrolyeis, oontained approximately 65 per
cont of the mots and 35 per eont of the pare isomer, it
uppenrs likely that the latter underwent decorpoaition

to unidentified fragmenta et tho higher temporature.

For the dotermination of undecomposed ‘trioresyl phome
phate prosent in tho ohaﬁbor, a ¥ nml, aliquot portion of ‘
the savple, colleoted in tho'mnnnov indloated for the
Jotormination of coresols, wes hydrolyzod by refluxing it
for an hour with 10 ml, of 45 per cent aqueous sodium
hydroxidey Lt wea thon aeldifled with eoncentrated hydro-
chloric nold and aiptilled until 300 ml. bad been ocolleotod.
e usual orosol mebthod was thon spplied to the antillkte.

Carbon monoxide was Jdotermined by a wodification of
the mothod of Bland (Aust, J. .xper. Blol, ond ied. fol,
18135, 1940). iIhe ramples wers collooted by pessing air
at tho rate of .7 litors per minute for 5 minutes throurh
the ebrorption train shown in Figure l by means of a tast
Rotery Elest and {uotion iwp located benoath the tatle
and not shown in the photlograph, The first U-tube oon-

tained glase boads and & 10 per oent aqueous solution of
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load sootnte, while the seocond Uetube, which conteined
sulfurio acid (9.0, 3,04) and zlass boads, was surmownted
by & long, narrow tube packed from top to bobtlom with
cucoersive Jayore of silice gel (Lrprognated with a
oobalt salt Lo indiocate thwe preeonce of wolsture), ;-
nonlum poroblorate (Anhydrone}, a sodlum hydrate arbontos
abeorbent (Azcarite) and a necond layor of -a ncveium
porohlorate, alr lspulng from the top of thin tude
ranred throurh & tube containing fodine pentoxlide heated
to 1150 ¢, fodine liberated by the resotion

150y + 500 —» 5CO, ¢ I,
was colloated In a bubdblor conteining & nl, of a 3 por
sont aquoour sclublen of zotesslum Lodide, 1he rate of
flow was woasured by an uprizht manometer as shown in
ALauro lpe  the contonbs of Ui budbbler woro titrated with
0,001 ¥ arsonious acid, erploying starch es indlostor,

H3A503 + 12 ¥ ”20 o usneou + 241

One milliliter of 0001 N arsenlous aold x> 0,070025
mie of €O, In caloulating tho results, sllowance was ~ade
for tho proviously deteriined traces of froe lodine in the
volume of the solution of potsssium lodide present in the
bubbler.

waoh of the following csonoentrations of the various

sonteninents of the alr of the ohanmber, oxpressed as
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Pepeme bY volune in alr ab 84° F. and 745 ma. of mereury,
is equivalent to the concentration of 1 ry. per liter.

Comound Lo/l % pepen,
Phosgone ‘ 255.9
fiel 693.3
Irioresyl phosphate 68,6
Crorol) 233.8
Carbon monoxide 902.7

Lroolor 1248 131.7

~u§20rimun€ag lesulta

ixposure to Undeoomposed Vapors. A group of animaels,
oonrluting of & oat, 2 ruinca pigs, 5 nlce, 2 rabbite and

3 rats, survived whon exposed to sir laden with 3.8 mioro-
crams of Pydraul Fe9 per litoer toi 7 hours on eqoh of &
consooutive days (Table 1). All anlnale of a (roup
sirilarly oonstituted, oxcept for the omliesion of one

rat, survived when expored to air containing 43.1 wmioro-
creams of Aroolor 12L8 for 7 hours on sach of L conseoutive
days (lable 2). Lxoopt for one rabbit (F798) that died
from osuses unrelated to expoaure li days after the 8th
oxposure, thoae of a 3rd grouwp survived whon eudbjeoted to
the inhalation of air boaring 6.5 miorogramt of trierosyl
phosphete for 7 hours on cach of 8 days o;or & poriod of
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10 deys (Table 3)s Chenges in welight were usually small
(Tables 2 - 3}, and no signs of intoxiestion were observed.

Miorosoopie examination of the lungs from animals
oxposed to Pydraul F«9, and killed 10 or 13 deys after
the Sth period of exposurs, revealed the ocourrence of
{ntorstitinl pneumonitis in the rat, mouse, guinea pig
and rabbit, The cat exhibited moderate numbers of hie-
tiooytes, containing derk-brown granular picmont. within
roepiratoyry bronshioles and alveolar duots. fThe romaining
vincera were normal.

Animals oxposod to the vapor of Arooclor 12,0 also
had interstitial pneunonidis, The lungs of a oat whioh
had boen sub jeoted to exposure to the vapor of Arocolor
128 were norwals [Ihere was no evidenoe of injury to the
other viscera of the verious species, The liver of a
rabbit (F907), the only one examined mierosooplcally,
exhibited severe fatty degeneration and fooil of noorosis.

sioroscopio oxamination of tissues from a rabbit
(¥798) that dled 4 dsys aftor the Oth expoeurs to tri-
oresyl phiosphate dirolosed the prepsonce of a sevore
parasitio infostation in the liver. Another rabbit that
wae }k1dlod 3 days after the 8th poriod of oxposure had
inourred wsevere parasitioc infestation of the livor, A
suinoa pig had acute lobular pnewnonie, unrelated to the

oxperiment, In the lunge of a cat were oconsiderable
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numbere of histiooytes, containing derkedbrown granules.
The visoera of the rats and mice wore normal,

0 4 rie ! -
Arooler. 4208, or. Trigresyl Fhosphate Whon in Conteet ¥ith
Ingoned at 1250° or 10500 ¥e The durstion of exposure,

the ohanges in weizht, and the fate of individus) animals

thet wore subjeoted to the inhalation of the produota

arlsing from the oonteot of lydraul F=9 with Inoonel &t
12500 and 10500 ¥, ere presonted in Tables 5 and 6,
rospeotively. Corresponding dats from snimals exposed to
the fogas from Arocolor 1240 or tricroayl phosphate are
givon, rospeotively, in Idbles 7 and 8 and in Tables 9
ord 10, ihe data relevant to mortalibty eamong all groups

have boon srummardszed in Table 11. !

Norvality. Caroful exarSnatfion of the data demons
slrote cortain conersl faots, It is apparent, in terms
of ovore-all mcrtality, that cuinoe pigs and mice wori v
more nuscoptible to oach of the three natoriala than were
rote and raddbits (Table 12).

The same oritorion wae employocd for ocomparison of
tho fogs that were forwed at 1250° and 1050° ¥, ‘ihe fog
gonorated from Arooler 1248 at 1250° F. was more toxie
‘than that formed at 10500 (Table 13). In the caee of
pPydraul F«9, the toxieity of the fog formed at the higher

. tomporature eppeared Lo be slighily greater than that

.
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gonopated at the lower. The temperature of deoomposition
was of 3lttle importance in determining the toxicity of
the fog formed from trioresyl phosphate, sinoe that whioh

rerulted from the higher tomporature was epparently

|
)
|
1
‘.

slightly loss toxio than that formed at the lower tompore
ature.,

A comparinon of the three matoriale under corresponding

oonditions indioates that the fogs formed from Aroclor
12148 were more toxie for suinea pize, rabbits and nios,
but not for rats, than were those formed from Pydrsaul . -3
or trioresyl phosphate (iable 12). Aroolor 1248 1e cleo
the most toxio of the three nateriele if the shortest
poriod of exposure bhat.Sa lethal is teken as the ori.o-

rion. Regardless of the tom.erature of doocomposition,

all animales survived whon subjeoted to tho for formed by
Fydraul i'=9 or triorosyl phosphate for 1Y or 20 minutes,
but exposuroe of like duration to the fog orcated by the
thermal dosomposition of Aroolor 1248 often resulted
fatally.

In order to ancertain the effeot of different rates
of dolivery of the 1iquid into the Inoonel tube while
the rate of flow of air through the tube wes kept ocon-
stant, Aroclor 1248 and trioresyl phosphate were delivered
at two different rates (Tables lj and 11). The mortality
aepocdated with reduotion of the rate of delivery was
relatively low {n nany instances. MONS 056007
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Sicne and Yeatholo f Intoxiocation. Although in
those oxperimenta the foge £41lled the chamber to such an
oxtent that 1t was impossible to obeerve the animals

‘throughout the porliod of oxposure, a lew siyns of intoxe

toation oould be observed. he fors were imvediately
frritating to £ho mucous morbranes of tho animsls, n»
ovidonocoed by thoir closure of tho eyes, twitohing of iae
nose, orylng, ocoushing and snweeging, tabored respiration
and irritetion of tho superiioin) tissues of tho oyos !
appoared later. Dyspnoa was observed after 20 ninutes of
oxposure to Aroolor 1248, but this did not appear untild
the animals had boen exposod to the oihor matorials for
almost an hour, henever cats wore oxposed oxcossive
enlivation was ovident, and froquentily long strands of !
thick nuous drooled from the routh, !lack root covered
thoe hair of animels oxposod Lo fops peneratod at tho
nlrher tomperature (1250° ¥.). '
cxanination of aniugla that died during or chortly
after oxposure to the fogs of Fydraul ©=9, Aroclor 12,8
or trioresyl phosphate r»ovealod oxtensive pulmonary eon-
géa&ion and, in oocaslonal aninmmls, fool of pulmonary
hemorshege. . Many o0leo had fool of black piyment that
appoared to bo oarbon distributed throughout the lung
tisaue. Miorosooplcally, the leosions oonmsisted of marked

hyperemia of tho lung, oommon to ell exposed snimals
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examined, and in many there was intre-alveolar hemorrheage
and edena.. The oarbon pigment wes dietriduted chiefly
within the bronohi end, in some instences, completely
o6B1uded thoir lumens. Fulmonary emphyscma was presont
froquontly. 1In & sulnea pigs ond 2 rebbits that died
during oxposure there was, in addition, an soute purulent
bronohitis, apparently a reaotion to bronohisl irritation.

Lathally polsoned animsls exhibited parenchymatous degen-

. orablon of the llvor. kidney and brain with regularity,
n amunon “to the. pmomry lesions. The viscera of

wlinala thav died 7 to 10 dly, aftor brief perliods of

© oxpoture revesled pulronnry loalqnp sinilar to thone

nlruﬂy dotoribod exq t thab bhwo ‘Aae nore phagooytosis

-‘or oarvon partiolo‘ﬂ An!Mnll #hut survived wera killed

after 1ntorvu1a vnrylnw fron 1 week to 2 months. There

*ﬂero no sipnlfiotﬂb~loaionl of visoera other than luna.

Two oats of the 5;0xpouod to the fog of Pydraul i'=9 wore
exuriined mioroscopioally. The viegera of tat A3BY were
norual, while the lungs of Oat A374 were the site of pro-
fuse intraluminel bf&nohitl deporsts of bleok granular
saterial and lntofltitlal pnounmonitis, The lung of Cat
A371, whioh had been eubjooted to 2 perlods of oxpoaure
to the fog of tricreayl phosphate, was ohnruoterla&dfby
similar pulmonary chences. Juinea Pip AB62, }ﬂllod 22
deys after 2 perlods of exposure to brlorea{l phosphate
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vaporized st 1250¢ ¥,, was found to have numerous histio-
oytes loaded with oerbon pigment in the lungs, es well as
a pevere interstitial pneumonitis., Other speoies of

animale had a similar interstitial pneumonitis., However,

animals that had suffered the shortest periods of exposure,
and animale killed 28 days or longer after exposure,
oxhibited normal viscerae.

The Conoentrations of Identified Decomposition Prod-

uots Formed at the lipgher end Lower Temperatures. Although |
only a part of the materials metersd into the Inoonel tubde
oould be acoounted for in the air in the ohamber, some i
very tentative statements ooncerning the composition of
the alr may be made. Although large smounte of soot were
formed, no attempts were made to measure the amount of
free oarbon or of oardbon dioxide. More unidentified
materials were present vhen the decomposition was effeoted
at the higher temperature, irrespeotive of the nature of
the 1liquid dropped into the tubve.
In the case of Pydraul ¥-9, less hydroohlorio aoid and
nore free oresols were present when the temperature of
oontaot was 1050° P, than when it was 1250° ¥, (Teble 4),
¥hen the tempereature of oontaoct with Pydraul was
1050* ¥., the conoentrations of hydroohlorio acid and
phosgene, measured together in terms of hydroohlorie aociq,
ronged from 0.35 to 0.67 pep.m., but when the temperature
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vas 1250° ¥. the oorresponding velues ranged from 11 to
22 p.p.m. Froe oresols were more abundant at the lower
tempo?aturo, being present to the extent of 1l or 12
Pspem,., whoreas only 0,09 to 0,15 p.p.m. were found vhen
the temperature was 1250°* F,

Jn experiments with Aroolor 1248, nuch more undecom-
pogsed materisl was found present when the tempoerature of
contaot was 1050° ¥. than when it was 1250° ¥,, 121 to
286 p.p.me belng found in the former oases and only 10 to
)6 p.pemes In the latter, Only rarely vwag more than one
Pepome of phosgene found regardless of the temperature,
the values reported as hydroohloxrio ecid and phosgene
representing predominantly the former. Less hyaroohlorie
acid was present at the lower temperature, there being 1}
t0 17 pspems in this oase and 84 to 102 p.p.m., when the
temperature was 1250° ¥, The values reported for carbon
monoxide are probadly somewhat low because the rotameter
employed for the oollectlon of the samples had not been
oalidbrated for use under the oconditions of these experi-
ments, Nevertheless, it pseems apparent that when the
Inoonel was kept at the higher temperature the amounts of
carbon monoxide found tended to inorease as the duration
of the experiment inoreased; muoch less variation wes

enoountered when the Inconel was kept at 1050° F.
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In the case of trioresyl phosphate, more of the
undecomposed material and more free oresols wers present
in the ohembesr when the temperature of the Inoonel was
lower, The values reported (Table 4) for trioresyl phos-~
phate, as determined by hydrolysis and the oolorimetrio
detormination of the resultant oresole, may bs somewhat
Jow, 6ince results several fold higher oould be obtained
by measuring the ultraviolet absorption at 264 mxof
alooholic solutions of spot aampleq oolleoted in an eveo~
uated balloon., Determinations by this mwesns may, however,
have given high results, since filtration failed to remove
6 slight smoky turbioity.
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It &» unlikely that any of the fatwmlitioes in these
oxyertnonbl oould be attributed solely to the presence
of phosgene, since, ecoording to Plury and Zernik ()larmful
saeos, Lerlin, 1931, p. 222), nioce must be expoeod for
soveral hiours to the ooncentration of 1,25 pepeue if any
are to be killed, while only 70 por ocent of a ;roup of
mice divd when exposed for 20 minutoe to &ir bearing 20
Pepetie  On numerous ococasions Lhe niee in our oxperimonts
diad when exponed Lor but one hour to an atmosphere Lhat
oontainod less than 1 p.p.ﬁ; of phosgene. Flwry and
vornplk atate olso that rebbits survived following oxposure
for 50 minutos to ths concentration of 50 pe.pems, bub that
75 por cont of snother group died when exporod for twice
that perlod, Nox and Cullunbine (fr. J. Phareacol., and
chom, 2138, 1947) report that 8 of 12 rats 4led nrhf
bolng exposed for 10 ninutes to 0,23 mg. of phosgene per
11ter of afr (57.5 pepetis), although the ooncentration of
0,000 me por 1iter (20.5 p.pems) was not lethal for rats
when inhaled for 10 wuinutes. '

In the oconoentration of 1.3 to 2.0 ug. per 1, (1174
to 1805 p.pems), oarbon monoxide csused no sipgnifioant
signe of intoxloation in mice exposed for 6 hours by

¢herno end Iibermen (Famuskol. i. Tokeikol. AQ (No. 3)i122,
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19473 Co Ae 4202679, 1948), adthough 20 to 40 per cent
of & grow of mies died as a result of a like pericd of
oxposure te the oonaentration of 6 mgs of carbon monoxide
por ¢ (5416 pepame). Singe the mice in our experimente
dled under oonditions which were much lesas severe with
respeot to oarbon monoxide, it is evident thaet this oom-
pound by itself was not responsible for their death.
Comparable {nformstion with respeot to other species of
onimals 4s not readily availavle, although Moss, Jaokson
and Seiborlich {Areh. Ind, Hyg. and Toxtool. 162, 1951)
have reported that the oonoentrasion of 5,000 pepems was
required to ki1l a rat in 30 minutes,

Nabbits and guinea pipgs survived when sudbjooted to
the inhalatlon of the vapors of hydrogen ohloride in the
approximate consentration of 250, 700 and 1,000 pepemay
over the respestive pariocds of 7, 2 and 0,08 hours (Treon
ot al., Arch, Ind. Hyg. and Toxicol, 21716, 1950). In
those same experiments, some of the gulnea pligs and rabe
bits dled whon exposed for 0.5 to 5.0 hours to oconcentra-
tionm of hydroohlorio 80id ranging from 1,000 to 40O
pepems  Again, hydroohlorie acid does not seem to be the
rolo agent responsidle for the deaths enocountered in the
prosent experiments, MONS 056014

Data pertaining to the toxieity of oresols fn afr
are not available} however, Delohmann, Kitsmilles and
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Witherup (Ame ¥¢ Cline Path. 24173, 1944) found that only
aftor 20 porioda of oxposurs, each of T hours, to the
vapor of phanod in the air fn the concentration of 0,1 to .
0,2 mge por 1, 414 any respiratory distress or fatalities
develop among & proup of 12 guinea piligse Rabbits and

rats survived much longer, Sinos it 1s likely that the
vapors of meba= and para-orosol are comparable in toxice
ity, it does not appear that the deaths reported herein

are attributadble to orosol.
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Supplemenbary Stetenent

Ihe AppMieation of Fydrau) E-9, Arcelor 32u8 end
Iriereryd fhospbate Upon the $kin of Nabbite

Lxperimontal ifethods. In scoordance with the teoh-
nique of Draise, Woodard and Calvery (J. Pharm. kxper.
Therap. S21377, 194li), one of & series of graded dosapges
of oach of the undiluted materials, Pydraul I'=9, Aroolor
1240 and trloresyl yhosphate, was maintained for 2l hours
in oontact with the intact akin of one of a group of reb-
bite. In this method, the hair was olipped {rom an area
of akdn 6 to 7 inchies wide and completely enoiroling the
trunk of eaoh rabbit, In other groups, the outermost
layor of skin was abreded by scoratohing thin furrows 7.8
on,. in length and & fow millimoters epart with an hypo-
dermio noodle.

In edther case, the ontire trunk was covered with a
oleove of dental rubber dam whioh fitted tightly at the
oophalad and oauded ediges of tho olipped area and loosely
over the intervening area. During the 2li-hour period of
oontaot the reabbit was kopt in stooke. At the end of the
2l} hours, the material was removed from the skin of the
animals by washing with water and s sulfoneted o1l, “pH6",

In addition to the three materials mentioned previe

ously, & product designed to fulfil) the same purpose,

NONS 056016
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Oargoyle DTE, was investigated, Gargoyle DIB (Soocony)

1s said to be & petroleun base hydraulie fluld ocontaining
ninute amounts of a runt inhibitor end an oxidation
inhibitor. Oargoyle DTE has the speocifio gravity (ArI)
of ‘31.1, & maximua powrt point of 20° F,, a minimum {lash
point of 395° F,, & fire point of 497% F. Its viscosity
at 1000 F,, 130° F's and 210° P, is 225, 126 and 40.5 i
$48,.U., respeotively.

2 ental les o The pertinent data of the
oxperimonts relating to Pydraul P-9, Aroolor 12,8, tri-
ororyl phosphate end Gargoyle DTK are given in Tables
1, 15, 16 end 17, respootively, Tadble 18 sumnarices
the epsential inforuation in the preceding tadles.

Two rabbits died following the applieation of 9.4

ml, of Pydraul F«9 por kie of body weipght upon the
intaot skin of eaoh, whoreas only 1 of 3 rabbits dled
whon tho dosage wap 6,0 ml. per kg. Threo rabbits sure
vived whon eaolh was subjooted to the applioation of 3.6
nle por kge The dosaie of 6,0 mle per kge was lethal to
3 rabbits when applied upon their abraded skin (Table
). )

Two rabbite dfed following the epplication of 6.0
mls of Aroolor 1248 por liize of body woight upon abraded

skin ‘of enoch, whercoas only 1 of ) rabbits died whon the '

MONS 056017
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dosage was 9.4 or 9.0 ml, per kg. The dosage of 9.4 ml.
per kg, was tolerated by 3 rabbits when applied upon their
intaot skin (Tadble 15),

The applioation of trioresyl phosphate upon the
intaot skin resulted in the death of a rabbit given 9.4
nle por kg. and in that of another glven 6.0 ml. per kg.
When the dose was reduoed to 2.5 ml, per kg., 1L of 3
rabbite died, whereas 3 rabbits, eaoh given the dosage
of 1.6 ml. per kg,, survived (Table 16).

"ive radbits with intaot skin and 3 radbits with
abraded skin survived following the application of 9.4
ml. of Gargoyle DTE per kg. upon their skin {Table 17).

In no instance was the intact skin of the rabddbits
injured by the applioation of these materials. Nothing
remarkable ooourred when Cargoyle DTE was applied upon
the abruded skinj however, the abraded skin became very
8lightly erythematous after Pydraul F-9 or Aroolor 1248
had been applied,

Yrom the xctiering YLaboratory in the Department of

Proeventive Medioine and Industrial Health, College of
Nedioine, University of Cinoinnati, Cinoinnati, Oblo.

Ixperimental VWork and Report by:

Josoﬁh ¥, Treon, Phe D,
¥rank ¥, Cleveland, M, D,
Frederio E, Shaffer, M. S.
John Ceppel, B, 8. MONS 056018
Thones Gahegan
Villiem Wagner

Approved

Robert A, Kehoe, M. D,
Direotor .

Date Maroh )1, 195%
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Velih

he _Mortalitys Jength of St »
of Antmale Lxposod to the Vapor of Pydreul Fw-9 in Alp

(Conooniretion of Pydvaul F=91 0,00377 wte/1.)

(buratlon of xposures 5 x 7.0 ilours)

Chargo in Yelght Longth of
prossed as survival
Perocontare of Af tor
Inftia) seipght #XPORUrE
oforo the
Initiad ] During After Animels
) ldontifdoation { Welpht | Period offreriod of dore €illed
Number kg e Iixpnaure [Exposure rate Days
et A359 2504 “2elt - Survived 10
Guinoa Vig ATLO] 09069 =10y + 1.3 Survived 10
tuinoa vt ATNA] 0,961 -3.1 w 0.5 Survived 13
2 iiloe 1 Av, - - supvived 10
g 0,0190
3 ulcs - - Survived 13
Kebbit 102k 24038 S +11.0 Survived 10
iabbit 1825 1.963 «0a9 - furvived 10
Rat D539 0.218 1.2 +15.¢ Survived 10
liat DELO 0,209 +3.3 + 3.8 Jurvived 13
Rat pPE4d 0,252 1,6 + 1.2 Survived 13

MONS 056019
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Inkle 2 '
Ihe Mortaddy, lonsth of Suryival, end chenpes in Welpht
of Aninmale Jxposed to the Vepok of Arcsler 2248 An Alx
(Conoentration of Aroolor 12481 0.0432 mg./2e)
(Duration of Exposures lj x 7.0 Hours) i
4
" Change, in Welght Length of
KExpreesed ae Survival
reroontege of After
Initial Weipght ixposure
Before thy
Initiel| During Aftor Animale
Iaontifioation | Weight | Poriod of] Feriod of Were Killg
Number kg, - | Expomure | Exposure Fate Daye
Oat A378 1+300 . 2.8 - 3.0 survived 6
Gulnea Pig A757) 0.908 - 4.8 0 Survived 6
Culnea Pig A758]  9.939 - U2 « 2.3 Survived 6
Y iloe Av. +12.4 - 2 Svrvivod 6
’ 740178 ) 3 survived| 7
Rabbit 1906 2.0k - 6. + 647 survived| 6
Wabbit 1°907 2.044 + 1.7 +13,1 Survived 7
tat 1203 0.179 +11.7 - Swurvived 6
Nt L2864 04170 417 +11,2 Swrvived 7

MONS
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Isdle
The Norbelstys LAngth of Survivel, snd Changes in Melght of

(Concentration of Triorosyl Phosphatet 0.0615 mg./ley 4.2 pupems)

(Duration of Lxporuret 8 x 7.0 Hours)

) Longth of
Change in Weight Survivel
rxproessed am After
Fercentage of IXposure
Initial Weight Lofore the
- Animals Were
Initial | During After K{11led (K)
Identifioation [Wolght | Foriod of jPericd of or Died (D)
Nunbey kee Exposure |Exposure Fate Days
Ont A353 3.226 + 5.6 0 Survived 3 kK
Guinee Pig A733] 0.889 + 1.6 - Survived ¢
cuinea Fip A7T34] 0.811 - 0,8 + 4.0 Survived| 10 X
5 Mloe Av, +13.4 - 2 Survived 3 K
0.0164 3 Survived |. 10 K
nabbit F797 L.779 + L6 0 Survived 3 K
Robbit K798 .84 + 645 - Survived D (1)
ttat D536 0,130 +U.6 + 62 Survived X
fat DS3T 0.10 + 74 +25,7 Survived ) 10 X
Rat D538 04129 +28.7 - Survived] 10 X
(1) Peath due to parasitio infestation of liver unrelated to
exposure .,
MONS 056021
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Concentrations of Varioug Decomvosition Products in Air of Chazder

in the Several Experiments

Expressed as mg./l. on Upper Line and p.p.m. on Lower Line

3

Variation r:i

¥aterial in HCY +3

in Contact{ Temperature Material {uneor- . £

With of Incenel | Experiment| Added rected for | Tricresyl|{ ZXFree Lerdon

Inconel or. Kumber m./min. | Aroclor | Phosgene | Phosgene | Phosphate Cresols { ¥onoxide 3

Pyaraul 1240 - 1256 1 0.143 - - 2.032¢ - 0.00065 -

22.7 0.15 ;

Pydraul | 1245 - 1260 2 0.133 - - ©.0180 - 0.000521 - A

12.5 0.12

Pydraul 1240 - 1250 3 0.167 - - 0.0164% - 0.00038 - ;

11.% 0.09 3

E

Pyaraul 1215 S 0.245 - - 0.0155 - - - 3

] 10.7 ;
Pyéranl 1285 5 0.220 - - - - — -

" Pydraul 1050 - 1055 6 c.132 - - 0.0005 - 0.0859 |+ w

i 0.35 10.7 E

MONS 056022 %
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Table % (Page 2} N?’A‘ &
Expressed as mg./l. on Upper Line and p.p.:. on lower limes
Varistlon - 1

Xaterial in . FCl
in Contact| Temperature ¥ateriel (uncor- :
#ith of Inconeli{ Experinentj Added rocted for{ Triecresyl | Free Cardom .
Inconel °p. Number ml./min. | Aroclor | Phosgene | Phosgene) | Phosphate | Cresols j Konoxids
Pydraul | 10%7 - 1052 7 0.125 - - 0.0012 - o.omds| - I

0.83 1.3

k-
Pydraul 1049 8 0.113 - - 0.00096 - 0.0%87 - -
0.67 1.5 - ¥
Pydraul 1049 9 0.188 - - - - 0.0513 - .
l2.0 :
Pydraul io47 10 0.100 - - - - - - E
Afoclor 1247 - 1256 1 C.1123 0.12% 0,00203 0.121 - - 0. 2%
16.3 0.52 83.9 26.7 |
Arcelor 1247 - 1252 2 0.1l 0.111 | 0.0186 0.147 - - 0.0366
. 4.6 .8 101.9 33.0 3
Aroclor 1249 - 1252 3 ¢.125 0.0778 } 0.0012 - - - 0 00143
. 10.2 0.31 b O S

MONS 056023
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Erpressed as m../l. on Upper Lite and D.p.m. on lower Lim :

Yeriation

Material in NG .
in Contect| Termperature devorial {ancox~ . L
With of Inconel} Experiment] Added rected for] Tricresy2l| Free Cardon,
Inconel °F. Rumber ml./min. § Aroclor {rhosgene! ihoagene){ Fhosphate | Crosols ! Momoxids
Arocler 1252 I3 0.130 .02 - - - - 0.0007%
1344 0.7 -
aroelor | 1249 5 0.069 0.0573f 0.0109 0.0143 - - 0.0258

TS o8 Gay 22.7 L

Aroclor | 1252 6 0.067 0.0367} 0.0015 - - - 0.03'36;

Zal Tl 3.8
A - %
aroclor | 1049 - 1053 8 6221 | 2.17 { 9.00035) .02z | - - 0260,
285.8. | 0.09 .. s} 5 3
5 Aroclor | 1049 - 1053 7 0.1222 1.80 | 0.00071{  0.01%% - - 0.0308,
] 237.1 0.18 1.7 - 218
Z . :
o Arcclor 1049 - 2051 9 04221 1.37 | 0.00037 <0253 - - 0,046
v 180.; CaC9. .5 132
g ;
*  Arcelor 2049 10 0.120 1.24 - 0.0190 - - 0.0220
163.3 13.2 ' 19.9 - 3
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Exprecsod ss

spefle on lpoes

Line and p.o.m. on Lowexs ui

Varistion
Material in , 2 “
in Contact | Terperziure setorisl {wncor-
With of Inconel { Exgoriment | Acxded rectod for |iricresyl{ iree Carbon:
Inconel o F. Nucber ml./min. § Aroclor | Fiosgene | ricsrerns) | Phosphate § Cresols | Homoxid
Aroclor 1051 n ©.120 0.518{ = - - - 0.02x
120.9 19.0
Aroclor 2049 - 2051 12 0.058 1.60 | 5.c0052 0.0171 - - 0.025}
210. 213 9 3.2
Aroclor 1050 - 1052 13 0.063 1.31 - 0.0157 - - 0.014
172.5 Tals .6 i
Tricresyl | 1240 - 1258 15 0.14 - - - - 0.0049 -
Phosphate 1.1 ;
Tricresyl | 1249 - 1252 2 0.222 - - - 0.0013 | 0.00266] 0.029¢
Phosphate 0.9 0.6 26 4
Tricresyl | 1247 - 1253 1 0.121 - - - 0.0038 | 0.00158} 0.03:8
Phosphate 6.0 Ot 32.x
Tricresyl | 1257 4 G.233 - - - - 0.00676 F =
Phosphate 1.6 !
Tricreeyl | 1249 6 0.210 - - - - - -
Phoephate :
- -
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ek
Exprecsed s o of1l. on Upper Line and p.p.m. on Lower Line
Yarieticn .
Materisl in el i1
in Contact| lerperalture eteriel (uncor—
¥ith of Inconel} kxperiment rdéed rected for ieresyl! Free Caxyon :
Inconel o F. Fumber ml./min. | Aroclor | Phosgene| rhosgene) | Phosphate | Cresole Honoxton
Trieresyl | 125 8 G.071 - - - - O000L} . « 3
Fhosphate ) Q.3 i
Iricresyl | 1258 7 0.072 - - - - - e
Prosphate <. i
k]
Trieresyl { 1045 - 1057 1 C.130 - - - - 0.012 - 3
Fbozphate 2.6 }
Tricresyl { 1049 - 2051 13 ¢.125 - - - - 0.098 -
Foosphate 23 i
Tricresyl | 1025 3 Ca - - - 0.550 0.0565 1 ©.02%8
Phoaphate 37.8 12 %
.
Tricresyl | 1053 20 0.175 - - - - - - i
Phoaphate i
Tricreeyl | 1051 1 0.195 - - - - - - !
Phosphate :
Tricresyl | 1049 - 1051 9 4.0€8 - - - - 0.35 -
Phosphate 2 :
T
Trieresyl { 1051 12 Ga082 - - - - -’ - ; :
rhosphate
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# copeermiure of 12500 .

577 Co}

Chan.e in wel ht

(1Y

mXpressed as rorcerisle Fate &5 Lenzih of Survival
of Initiel reicht licted at of Animsls That
und of . Dlad (D) or Were
Duratien of Initial | During ATSor Lest Killed (K)
iment {° ixposure Identificatlion welzht Pariod of kFoerliod of reriod of AL ter Lest )
Fusber Hours Nuncer xr. LXDosSure Sigosure Zrposure | kvriod of Exposwre

1 6.0 + 6,25 Cat A37L- . 295 =140 +1i.2 LHurvived 7 days X
6.0 Guinea i ATSY .520 - 242 - Lled -

640 + 6,25 | Gulnea Pl A7SQ 1.02¢ -11.1 + 1.8 ~urvived 7 days K

6.25 3 Mice R RP—— o

0.0 + 6.25 | 2 Mice ) AVevebes - = sied =

6.0 + 6,25 | Radbit ¥9y32 24620 - 65 +12.C survived 7 days K

6.0 + 6,25 § Rebdit 5933 2455C - ba2 + Lol purvived 7 days K
o Rat 5301 Ca207 - 1.0 - of -
6.0 Gat £302 G.208 - Yy - vied -

2 6.75 Cat A379 3.170 - 39 + 33 lurvived 2 months X
: 6.75 Cuinea PLs A70L c.:50 - 1.8 - “ied -
. 6.75 Cuines rig AT62 0.44hS o - vied -

6.75 House AL35 0.025 - .0 +15.0 Curvived 15 days K
6.75 AV e0.020 - - cled -

6.7S Rabbit Fo3; 2.267 (o] +11.2 xvived 4 days X

5475 Rabdit ¥935 2.270 [+] + Cut Curvived G dayr X
6.75 Rat 8303 C.180 - 242 - w1 -
6.75 Rat E304 C.205 - 59 - L4 -
- —_— s a -

o 3r.
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Chenie ir welzht ; 1
ixpressed as rorcentere | Fate as | Lersta of Swvival, :
of Initlisl “eight Hoted at Anizsls That 3
nd of Died (D) or Vere
Exper-} Duration of Instial During After Last {X) .
Iment | Ixposure Identificetion weight feriod of | reriod of | Feriod of After Last T
Fumdber Hours Xupbex kg Ixposurs EXpofUre Lxposure i Period of W
3 3.1 cat A370 3,080 - 745 +10.0 Survived 7T éxys K
3.1 Guinea Fix A72£ G485 - 2T - vied -
3.1 Guines Piz A7 0480 - 71 + Ge2 Survived 7 dsys Kt
3.1 3 Mice Av.0.015 - - Died -
3.1 2 ¥ice AV.0.0175 - - survived 1S days X
3.2 Rabbit F935 20170 [ + b Survived 7 days X
3.2 Rebdbit P37 2470 - 66 - Survived 2dsys D
3.1 Rst Z3095 C.200 - 3.5 - Died -
3.1 Rat 5306 020G - 1.0 - Died -
e 0.9 Cat A302 2.325 - 1.9 + LG suvived 9 Cays K
0.9 Cuirea Pi: A765 0.kh0 o ) - Died - .
2.5 Cuinea #1: 4766 .le 2 + 5.9 survived 15 days X
0.9 4 “ice AV C.02T - - Dled -
Q.9 1 uouse CaC1S Q +353 48 survived 1 days X
0.9 Rabbit ¥u35 1.998 ¢ +27.1 urvived 15 days K
0.9 [abbit F$39 24030 [o] +27.& survived 15 days X
0.9 Rat =307 0,205 - 6.8 +25 i urvived 1 days K
. 0.9 Rat 5308 C.188 =1C.6 +32.4 urvived 15 days K
5 0.25 Guinea rig AT67 Cl1i50 - Ze2 + Eal rurvived 2 days K
0.25 Cuinea pis A768 CL60 - Lol +31C.7 arzived 2y days ' K
25 S Mice Av.0.0156 [v] + &3 urvived 2 days K
0.25 Kabddbit F5i0 2.115 - Gelt +37.9 Survived 2C Qays K
0.25 Rabbit FOL1 2.050 o] 2t eS survived 2¢ days X
025 Rat 5309 04187 «liyey +35.9 Curvived 26 days X
0.25 Rat X320 0.188 - Be5 +30.3 Lurvived 28 days X -
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turvivel, #nd Chanves In wel ht of Aximels cXoosed

The ~“ortality, len-th of

Yo ferosols 'ormed Ly ’7"0,0,5.!'_“ i draul Fey Inte s- Incorel iuve
Healed to 8 ierperature of 1050° F. (5680 C.) -
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Chap,e in welyht t

Expressed es rercentauo Fate a8 | Lepgth of Survival

of Intiisgl weirht oted at of Animels That

mad of Died (D) or Were

Exper-{ Duraticn cf Iniiigl During 2{ter Lest Killed (X) . |
Imenti Lxposure Identification doi,_,at roriod cf Foricd of rorliod of Alter Last -
Humber Hours Rumber - KZe LX02Ure GG W Exposure { Pexriod of kpoawn }‘
6 6.5 + 6.6 | Cat A376 3.085 - 7.3 - Survived 3 mouths K }
6.5 Guines Pis A7O9 O450 - 5.3 - Survived 16 hours D

S Gulnea Piz ATTO 0.403 -7 - Died - ]

6.5 ¢+ 6.8 1 ¥ouse - - Died - 3

6.5 ¢ 6.8 1 Xouse M Av.0.018, - - Survived 3days D E

6.5+ 6,83 3 Mce M - - survived 74days K 1

6.5 + 6.3 | Raddit F9i2 2.190 - -22.6 Survived 17 days D i

6.5 ¢ 6.8 Rabbit F9L3 24140 ey - Survived 4 dGays D H

6.5 + 6.8 | Rat E311 C. "35 -20 - Survived 3days D i

6.5 + 6.8 Rat X312 0.208 - b +33,2 Survived 2y days X 3

7 6.8 Guines Plg A771 Cl190 - S - Died - i
. o Guines Pl A772 0.465 - 1.3 - Died - 1
6.8 3 ¥tce - - Died - j

6.8 1 Mouse M Av.0.017 - - Survived 3dxys D L

6.8 1 Mouse - - Survived S days . D H

6.8 Rabbit FOLl 2.0558 - 5.1 + 8.k Survived 2% dsys X Z

6.8 Rabbit FOLS 2.130 (o} +23.5 Survived 20 days X H

6.8 RadDIt FOL6 2.4510 - =12.1 Survived 6days D §

6.8 Rat E326 0.230 =13.0 +2 6 Survived 29 days X . b

6.8 Rat E327 0.280 - 8.6 «28.6 Survived 1 momth D ’




CCurio: »
savle & {rz e 2) h \IDINTIAEL §
Chem e in weijat i
isxnressed ae rercentaie | Fale as § lenth of Survieal
of Initiel weight Soted at cf Arimels That ¢
, nd of Died (D) ox ¥gre .
Exper-} Duration ofi . Initial During ‘Af ter Lgat X112ed {(X) .
irment | Exposure Identification welsht roriod cf reriod of rericd of After last . .
Eomber Hours Fumber K& e Exsosure | Lxuosure wXposure § ieriod of ERXposure
8 34 Cutnea ¥ip AT73 0450 - 3.1 - Pied -
3e Culnea Fig AT7L Qe5,35 - 3.4 - Died -
3. 3 zice - - Dled -
3 1 Xoume 11 Av.2.023 - - Survived 6 days D
34 1 Mouse - - survived S days X .
3 . Rmbbit Fg3 26020 2642 *+50.0C Swvived 1.5 ronths X
3.4 Rabbit Foih 24250 -23.1 9l Survived 18 days X
3.4 Rabbit F955 1.940 | ~11.6 +35.1 Survived 28 days K
3.4 Rat 8328 C.230 - Tag +2h.7 Survived 27 days X
34 Ret E329 Ce.230 «12.6 +35.7 Survived 27 days X
9 0.9 Guinea Fig AT7S 0.i430 - 1.6 «3642 survived 19 days D
0.9 Guines Pig ATT6 0108 - 3.2 - Survived 1 dey D
0.9 2 Mice - - Died -
0.9 3 Mice 3| Av.0.0262 - - survived 4 deys X
x 0.9 Rabbit ¥$Z6 1.93% o] ) +27.5 Survived 2% days K
S 0.9 Rabbit FOST 24180 - 0.7 +28.5 survived 2€ days K
v 0.9 Rabbit F958 1.5870 «17.3 +36.6 Survived 1.6 nonths X
. 0.9 Pat E330 04260 o +3C.¢C Survived 27 éays X
e Q.9 Rat E331 0.230 Q +3.8 Survived 27 days K
o -
10 § 0.25 Cuinee Piz AT77 0.845 - 7.2 +11.7 Saevived 2.7 months X
©  0.25 Guinea P15 AT70 0.695 - (o2 + 5.0 Surerived 2.7 months K
0.25 5 Mtce AV.0.0122 0 - Survived 3 dsys K
- 0a25 Rabbit F9Z9 2,010 - 0.7 +35.5 survived 2 duys K
0.25 Rabbit 2,095 (] +23,5 Survived 28 days X
0.25 Rabbit POGL 1.735 0 +25.9 Survived 26 cays X ¢
025 Pat E332 0.200 - TeS *57,.5 furwived 25 days X
0.2 Rat 5333 0.235 -102% 2.1 {curviveda | 29 days K
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Table NTI AL }

The ortslity, Len ¥ of lfurvival, ond Chanres in weisbt of Animals Sxposed ‘

to Aorosols Fored Ly .rosuins Aroclor 1246 Intc er Inconel Tube ‘

Hemied to 8 ‘ewvserature of 1250° F. (677° C.) o :

Chance iIn Welihd . -y

£xpressed as rerceata.e | Fate as | Length of Swrvival !

of Initi wel bt ioted at of Animals That

End of Died (D) or Were :

Exper—-{ Duration of L..dna’ During After Last Xilled (X) 3
inont{ &xposure Icentificetion Weicht Fericd of § foriod oif | Feriod of After Least =~
Number Hours Rurber Kie Iaposure LIposure Exposure Period cf Exposure 3
- H

1 7.0 Guinea Fiz A779 0.415 -2 - vied (1) - H
7.0 Cuinee Piz A7E0 Cer7S - 1.1 - Died (1} - M

7.0 5 Hice AVe0.015L - - Died - i

Te0 Radbit F962 2.105 - 1.7 - led (2) -

70 Rabbit ¥963 26205 - 2.t - vied (2) - K

7.0 Rebbit FS6L 1. : 9. - pled (2) - 1

7.0 rat 133 5.220 - 5.5 - Died - 3

7.0 Ret 335 0.250 - 6.0 - Dled - i‘

4

2 3.0 Culpee ¥iz A7GR2 G430 - ~25.8 srarvived 9 days D !
. 3.0 Guinea Pig A7E3 G0 - 43 - Died (3) - }
3.0 S Xice AV.0.0152 - £.6 - 5 pied - i

3.0 Raddit FYiC 1.750 «19.1 + Tel Lurvived 27 days D 3

3.0 Rebdit FPGEL 1.800 - G2 - survived 6 days D 3

3.0 Radbit F9E2 - 1.265 - - D% - .

3.0 Fat 5336 C.265 - 1.9 - DL - $

3.0 Rat ~337 0.240 - %2 - Died - i

i

i

£

}
i
i
t
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TtE-eTiAL
Len ti of Survivel
of Animals That .
Died {D) or Were
xper- sLfior Ailled (K)
I&entificeticn rerice of jiericd of After Last
Liumber SALTEUDe LALOTUDe “Xgoxure Foricd of xposure
3 1.0 Juinea £i: ATL - Sel - 7
1.0 suinee ri:o A7ES - =35.2 : ey
1.0 1 “ouse ) - - Y s
1.8 1 Zouse } - - ldy D
1.0 1 :ouse ) - - 6 days D
1.0 1 “ouse ) - - £ cays D
1.0 Rebbit F9l3 o +28.7 23 dsys X
1.0 Rabbit FGTY ¢ 4273 23 ¢ays x
1.0 Rabbit FyES ¢ +1 5,0 23 days K
1.0 Rat 338 - valt +36.3 2, days X B
1.0 Rat o33y =1C.b +30 T 2l Ceys X P
13 Ca33 Zuinee P1; ATC6 GohEC - o7 - wrvived 1l c¢ay D
GC.33 Suines vis ALY G héC - =50a0 wwived v days D
¢.33 5 Xice AveleCliR 2240 - L Jurvived 1 dry b
* 0.33 Rambit FSO5 2.C75 - 1.2 + el B ¢ dsys &
0.33 Rabbit 7566 1.348 - -13.2 Lurvived 1. deys D
0.33 Reabblt FR67T 1.900 - 1.0 - Survived G deys X
.33 Rat £3:0 Ca220 o] + (oS curvived 13 cays K
0.33 Rat E341 Vo225 [} + 5.5 urvived 13 days X
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Chan: e iIn Weiint
gxpressed &s rercanteise | Fate as Lencth of Surrival
of Initial welght loted &t of Azi=msls Thet:
. B wzd of Diled (D) or Wexm
Exper— | Dursticn of Inibial During LS %er last £illed {X)
smont LXpoTvTe Identification “eliht repriod of teriod of rericd of After Last :
Fumber ilouwrs Humdber ks. LEPpGIUTe uxposure SXposure Poriod af Exposwxe
5 3.0 Suinoe Pz £7{8 GG - =5240 Lurvived 9 deys D
3.¢ Suiree rig ATED Qi3 - L33 Iurvived 10 days D
3.0 b RS S 3. (Do v A
3.0 1 fouse ) - -23.7 iurvived I Qayms D
3.0 Rabbit FHo8 2.160 - T3 <13.6 Survived 22 asys K
3.0 Rabbit F9LG 1895 - 3.9 +19.7 survived 22 days X
3.0 Rabbit FS70 3.870 - 1.1 + 2.1 Survived 7 days X
3.0 Rat 8342 C.280 = heb + L5 furvived 12 days X
3.0 Rat 2343 0.215 - 5.7 - ied -
6 1.0 Cuinea ¥riz A790 Q005 - 545 -11.% curvived 1.6 months X
1.0 Guinee ¥i; ATSY C..‘i} - G5 * 7.5 Zurvived 1 month X
1.9 S Mice A7.C.0LL 0 +ike S Survived 2C days X
1.0 Rabbit ¥972 1755 2 +2iL4C Jurvived 22 days X
1.0 Rabbit 7372 1.535C c 3. urvived 1. monthe X
: 1.9 1.500 ° +17.3  {iurvived 22 days X
1.0 G230 c + 3.6 Jurvived 23 cays X
1.0 Ze29y5 9 +21.5 curvived 23 days X

{1) 2.25 hours fro: the start of

.:.t;,é:' ure.

(2) 6 »mours fr.= the start cf exporure.
{3) 1.5 hours from the siart o: ¢ orure.

sl V>,
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Zoxls C -
e wortality, Len sh -f Jurvivel, snd Shen ss In helrht of inimels ixposed
to feroszols rormed 7 Urop:in. Aroclor 125 Into zn Irconel Tube i
Jesied to o -cmerature of 1CS50C . (S6{0 C.) “
Chence in rel:ht -
hxpreased zs rercenteie | Fate as | Length of Swrvival
of Initied weisht Zoved at ol Aniraks That
wnd of Died (D) or Were
éxpere} Duraticn of Iniping Zast £4xled (X) .. :
Iment 2XLOTUTS Identillicalion roriod of Ffopiod of Afler Last IR
Humber lours Nuaber ixposuIe LLpOSure Lxgosure { reriod of Exposure :
8 7.C Cuinea kis ATGL J.13% - 2.3 - Died - :
TG Culves kiz a7ysS C i S - Ze2 - ied - :
7.0 i Hleo 1 iv.0.52 - - L Died - 4
7.C + 7.0 | I louse 3| fve0.023% - - Survived 12 hours D H
7.0 +. 7.0 Rebbit F977 2060 - 32 - Died -
T0 + 7.0 Rarbit Fo(l 24200 =1C.0 - Dled -
7«0 Rabbit F97v 2.275 - 5.2 - Died - 3
- Rat 361 24260 - 77 - Uled - p
7.0 * 7.0 Rat £362 C.295 - =32.0 survived S days D
7 TeC Culnea #i+ AT7G2 Coit50 - Died -
7.0 Culinea YLz A793 0.4:20 - vied -
7.0 2 #4ce 3 - ¢ Died -
7.0 1 House ;1 av.0.019 - survived S days D
70 2 iHlce )] - Lwrvived 28 days X
7.0 Rebbit FuT7h . 1.565 - Survived S days D
7.0 Rabbit F575 1.865 *5.2 Lurvived 1.3 =ooths X
7.0 Rabdbbit F9T76 2.C05 +19.h Survived 1.3 monaths X
T«0 Rat =359 0.305 - Died .- '
7.0 Rat 5360 0.310 - Died - '

i
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Chane in Weiiht ) o
axpressed as Porcentaze | Fmte as | Lonth of Suwrvivael |
of Initviel weignt Zoted at cf Animals That +
' i of Died (D} or

Expor- | Duration of Initiel urin After Last rilled {X) R
iment § Axposure Jdentification weizht Poriod of f Feriod of |Period of After lLast N
Rumber Hours Wmder K. EXposure CXpOLCUre LADPOSUTS Pericd of BEXposure °
9 3.5 Cuinea ¥ig ATYS G.330 - - Died -
3.5 Sulnes PLi ATYT Cail5 - - 0% -
3.E 3 Hlce ) - - 3 DL - 3
3.5 1 Zouse )1 5V.04C29 - - Survived 10 aays D i
3.5 1 Houce ) - - Survived 20 days X - ¥
3.5 Kabbit F956 2.320 -13.8 +15.6 Swrrived 1l month X 4
3.5 sagbit PHL7 2250 - - 4.3 survived S days D 3
3.5 rabbit ¥4io 2.365 - CJ5 - Died - i
3.5 Rat 3363 C.290 - 3d +23.1 urvived 1.1 sonthe X *
3.5 Rat 5364 0.240 «10.0 “26.2 Survived 1.1 months X é
- A
10 1.0 Swinee Fig A758 CW455 - Z2 - Died - i
1.0 Culinea Pig ATGO 0.530 - 3.5 - Survived 2.8 hours P
1.0 5 sice Av.0.0150 - 2.2 +37.9 Survived 20 days X é
1.0 Rabbit F$E9 2.040 - - 6.9 Survived 6 axys B 4
e Rabbit P91 2,260 - 3.5 +17.3 Survived 1 meath X 3
1.0 Rat 365 0.325 - ho8 +25.8 Survived 1.1 monthe X1
1.C Rat =366 0.305 - B9 +16.l Survived 1, éays X 1
b ¢ 0.33 Sulnea PLi aA8CO Ca810 - ~35.1 Survived 10 cays P 3
Ge33 Guines Pi; ASOX CatiSS - 1.8 - Dled - i
0.33 S #ice AV .0.050 ~20.8 +:8.8 19 dayd X 3
Ce33 Rabbit Foyl 2.095 -11.2 2043 1 nomth X 4
0.33 Eabbit 7655 2.120 - 32 -21.4 1.3 meaths K
0.33 RabbLt F396 2.140 - «26.1 22 days D {
0.33 Rat &367 0.280 o +29.6 1.1 months X ,i
0.33 Bat £368 0255 [+] +38. Lurvived 1.2 menthe X i



=~
g3 Q foa. C .
Table & (#zi0 3) ““OHE-’DENTIAL g
Charse in ¥Weizht . H
Lxpreossed as Fercentsge | Fate as | Lengih of Survivel
of Initial Weight soted at of Animals That i
g of Died (D} ox ¥ere - |
Bxper- Lion of Inftial During After Lest K31lled (X) .1
$nent | Exposuwre Identification welght Feriod of { Period of |} Pericd of Alfter last P}
Fomber Eours Hunber e LrposuTe Exposure Exposure Period of Exposure j
: ‘ 3
12 3.5 Guizee Plg AGC2 04460 - 3.3 - Dled - :
3.5 Suinea ¥ig, 4803 CJit50 - 22 - Died -
3.5 S #ieco Av.C.017 Q +22.5 Survived 15 days X~ - H
3.5 Fabbit F997 24210 - T2 +20.5 Survived 29 days X 3
3.5 2abbit FI9G 2.080 - 5.5 +11.3 Surrived 29 days K i
3.5 Rabdit F999 2.090 - - Se7 Survived S days D :
3.5 Rat E369 ¢.255 o} +10.9 Survived 1 momth K i
3.5 Rat E370 Ce235 [+ +26.7 Survived 1 month X b
: i
3
7
13 1.0 Cuinea Piz ACOL 0.1:25 - 24 - Survived 3 hours D js
1.0 C¢uinee Pigc AS0S CL05 - 1.0 - Survived 3 bours D 3
1.0 3 Hice Av.0.017 [¢] - Survived 16 deys X H
1.0 1 Xouse ) ove - - Survived 7 days D 3
1.0 Rabdbit G2 2.340 -18.6 +10.6 Survived 37 days X ;
1.0 Rabbit G3 2020 - 6.6 +24 .8 Survived 23 days X 4
3 1.0 Rabbit G4 2345 - 3.2 120 Survived 29 days X E
z . 1.0 Rat E371 Ca230 - 6,5 + 9.6 Survived 32 d4ys X
i 1.0 Rat E372 0.215 - 2.3 + 74 Survived 32 dGaym X !
° i
n 1
o .
(=] .
w
o
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cf fni-mals sxsosed
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to Aercsols Formeod by -

Hepted Lo
=

. _Inccnel Tude

.

Casnire in wefi bt :
vryreszed 8¢ rFercentaye | Fale ss 1 Len -tk of Swurvival -
of Initial .ei.ct ciod at of Avimals That
e L Died (D) or sere
Exper~ } Duration of Initial Laring After Lagt ¥11led (K)
Iment § Exposure Identification veicht Fericd of foriod of rerivd of After Lest .
humber Hours Suncer kg. ixposure ExXposure ixposure | Perlod of kxposure .’
1S 2x7.0 Cat A371 3612 - 65 + 1.2 survived 7 days X
2x7.0 Guinos Pi; A562 Ooidil; - 40 +11.9 survived 22 days K
7.0 Guirea Pig AZ03 Coip3 - 2.3 - ted -
2x 7.0 S Xice Av.0.015% - - Z Died -
2x 7.0 Rabbit G175 2,963 - by +12.9 Survived 17 days K
2x 7.0 Rabdit G179 2.5:3 0 “15.6 sSurvived i; éays D
2 x 7.0 Rabbit G180 2.792 - 5.9 +15.6 Survived 16 days K
7.0 Rat 479 0.406 - 22 - Pled -
7. Rat B30 G50 - - Died -
2 70 Guinee Fis ALCS o110 - 3.9 -35.0 3C days D
. 7.0 cuinea Pig A9 G5 -1d; - -
- 70 S Mice Av.0.017 - S - -
I 7.0 Raodbit u8 1. - 6.2 +35.0 27 days X
z 7.0 Rabbit &9 2.010 - 2.7 +22.1 27 cays X
7.0 Rabbit G1C 2.07% Q +33.5 Survivod 27 days X
) 7.0 Ret =375 2.195 -2 - 932 -
gj 70 Rat 376 0.225 =12.C - sied -
8
-
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NTIA 1
Chence in wei ht -
Spressed &8 Esrcontege rate a2 | Lensthx of Survival
of Initial wWeli bt soted at of Antzals That
=d of Died (D) or Vere
Exper- | Duration of Initisl During tor Last Xitled (K):
iment Axposure Jaentification el at zericd of reriod of Foricd of Altexr Last * .
Fumber Hours Kumber Se LXposure Exposure kxgosure } Period of Exposure
1 3.5 Guinee Fiz 2306 0.500 - 2.6 - Died -
3.5 Guinee Fig AS0T C.520 - - Died -
3.5 2 Hce ) - - 2 Died -
3.5 1 douse )| £v.0.217 -10.0 - survived 22 days D
3. 2 sice ) +33.3 survived 313 days K-
3¢5 Rabbi:z I5 2.27¢ [+ +3:5,8 Survived 28 days X
3.5 wabbit G6 2.110 [ +37.4 Survived 28 cays K
3. Ravbit G7 2.140 - 0.5 *2C.7 survived 28 Qays X
3e Rat &373 G220 ¢ + Z.3 survived 34 days X
3.5 Rat £37h G215 [¢] + 2.3 Survived 3 deys X
Y 1.0 Guinea ?is 4822 CLh5 -~ 1.5 - 21 -
1.0 Cuinea »¥iz AS23 Cu:30 - Ze - 21ed -
1.0 S #ice Av0.0150 - +57.3 urvived 22 days K
1.0 Rab®bit €22 2.095 - 2.0 +32.2 wvived 19 days X
1.0 Rabbit CG23 1.995 - Ze ~15.5 urvived 12 days D
1.0 gbbit G2 2.110 - Ca9 +2C .5 urvived 28 deys X
1.0 Zat =399 Ge215 - 6.0 + Tt urvived 1.2 months K
. 1.0 Rat E400 0.210 - 3.8 +16.7 survived 1.1 nonthe X
6 0.33 Guinoa rir AZLZ C.305 - 1.2 + Lk 8 days X
0.33 Culnea 71 AZL3 £.5C0 0 + 345 ¢ daya X
0.33 5. xlce Av.0.022 [} +1..5 1) days.X
0.33 Rebbit C11l, 26450 ¢ +15.7 G cays X
0433 Rabdit G117 o230 - Fel +32.9 Curvived 1.1 months X
0.33 Rabbit G11€ 2ol - 542 + 7.3 wrvived S dnym X
0.33 Rat ’&;3& Cel7S - 5.7 2 3.,_, survived $ days K |
0.33 Rat Bl 0.205 [+] +2C 5 sZurvived 8 days X

G e

S s S s 8 e
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Chaxce In Leij
Irpreczod &s Fercs: Iste as § Len:%¢: of Lurvival
cf Inf3ial welirh “oted gt of Animals That
and of ied (D) or Were
Zxpore | Duration of vuring After Last ¥31led (X) =
imert ! Ixposure Identificaiion rericd =f reriof of iuricd of £Lter Last
Kurder Lours Yumber _Tpoaure Sxposure Zzpogure } Perlod of ‘xposure
8 3.5 Suinea rig ACLS 1.060 o + Go2 Survived 7 days K.
3.5 Guines Pig ASLT7 C.770 -7.8 +13.2 surrived 7 éaye X
3.5 2 Mice ) - - 2 ied -
3.5 2 Hice )} av.0.02% - =38.0 cyrvived 7 days D -
3.5 1 House ) - - Survived 7 days X
3.5 Robbit G129 2.23%5 -Ce2 - 7.¢ survived 7 cayes X
3.5 Radbdbit C130 1.u20 o} + 0.3 urvived 7 Cays X
3.5 Rabbit G131 1.5E5 o + 5.2 Survived 7 Gaye K
3.5 Ret =il 0.315 - - o1 -
3.5 Ret m4h2 Ce335 «7.5 + G.6 sarvived 7 days K
7 1.0 Guinee Ply ACh4L Cel55 0 + Z.1 surrived  éays X
1.0 Suinea Fig ASGS 0.570 0 + 3.1 survived £ days X
1.0 S #ice Ave0e023 -56.0 +1Ge3 Rurvived 3 dars K
1.0 Raubit 8119 20 =G +17.1 Turvived 25 days X
x 1.0 | Fabbit G120 2.325 o +10.4 Survived 3 days K
S 1.0 Rabbid G121 2470 =73 4‘35.‘§ forvived 1.1 nonths X
» . 1.0 Pat EL39 195 =Sl +24h .0 wrvived 3 days X
) 1.0 Rat E4i0 €.290 o] +23.7 Luzvived & days X
]
-
o k)
w
o
S |}
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CONFIDIRTIAL 4

“«

- frh

val, gnd Thorres In sei-ht of Aniwels sxposed
.

Lo Asrosols Icrmed by Urcpoiing Tricrgsyl fhosshate Intc sn ITnoonel Tude ) i
Cerporviuvre of 1050° F, (566° C.) ;

ileatod So's

Chancze in ‘iei at

Kxpressod asz Yerconts e | Pate as } Length of Survival:
of Imitiel Weli:nt Noted &t of Animels That
=nd of Died (D) or dere
Exper=} Duration cof Initinl During Aftor Last K3lled (K) -
Inent} Lixpcsure Identificaiicn Selzht Period of } foriod of | rerlod of Aftor last .
umver Hours Fumcer 2. LAZOSUTG sxposure ixposure | Perlod of Exposure:
Uy 7.0 Cuinea riy ALGO 1.035 - 1.8 - Died - ;
70 Cuinee Fi; AS61 Go003 - 6. - Died - i
7.0 S ¥ice AV.0.0208 =23.1 - Died - :
2 x 7.0 Rabbit G143 24393 - e - Died -
2 x 7.C Rebbit G104 Z 029 ~1Z.3 - Survived 1 howr D
2 X 7.0 Rabbit C165 24005 «10.7 - Died -
7.0 Rat ELT71 C oi5it ~10.1 - Died -
7.0 Rat 472 CLTh - 5.9 - Di -
13 Te0 Guineas Fir ACSE Co30 - .2 - Died -
: 7.0 vuinea Pi:z AL59 [0 75 1] - o2 - DL -
7.0 3 iico 5016 - - 2ted -
7.0 2 rifce AV.S.0L - - Survived 13 days X
7.0 Radolt U151 Z24C00 - Tt +16.9 Lurvivod 12 days X
7.0 aubit G1iZ2 2. -1le3 +13.5. Survived 13 days X
7.0 Rabbit C153 2.03% - 6. - Died -’
70 Rat E:63 0470 - 4.0 - Diled -
7.0 Rat B464 0.455 - 22 - Died -
- b
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Al <

Chance in Yeighl

Lencth of Swrviwal :

Expressed ag rercentese | Pato as
of Initial Wei,nt ioted at of Animals That i
End of Died (D) or Were -
Exper-| Duration of Initial During After Last x11led (K} - |
iment{ Exposure Idertirication welisht Pericd of Poricd of | Period of After Laalt | -
Rumbexr Hours Mumber X Exgosure Exposure Exposure 10d of Exposure
3 3.5 Guinea Pig 4518 .13k - 1.8 - Died - :
g.‘g’ Guines iy ASI? 0.530 - 33 - 3%3 - H
. 1 Nouse - - - H
3.5 3 nice )] Av-0.0138 4 4.3 “4.9 | Suvived %6 deys X .
3.5 Rabdbbit G17 2.150 - 1.6 -19.0 Survived 7 days D
3.5 Rabbit G186 .80 - 2.5 +23.0 Survived 20 days X H
3.5 Ratdit G19 2.1080 ~ 2.8 +12.2 Survived 20 dxyr X
3.5 Rat E393 0.193 - 33 +20.7 Survived 25 days X :
3.5 Rat B39 0.197 0 +12.7 Survived 25 ¢ays X H
10 1.0 Guinea Pi: A3S52 1.110 -11.1 + 3.0 Survived 8 days K :
1.0 Guinea Pic A853 1.280 - - 34 Survived 2 days D
2.0 3 Zice A 18 - -8 Died - 3
1.0 2 xles )t Av-0.0 «22.2 +19.5 Survived 7 days X
. Rabbit G1i2 2.166 - ~47.8 Survived 26 4sys D .
1.0 Redbit G613 2.835 - -0 Survived 17 days D 3
z 1.0 Rebbit Gl 2470 - 2.0 + 6.7 Swrvived 8 days X .
Z 1.0 Bat E;Sh 0.160 - 5.0 9.4 Survived 9 days X :
. 1.0 Rat E455 0.16¢ - 6. - Died - E
(=]
s 1 0.33 Guines P1; ASSY 0.446 - 3.5 +15.9 Survived 9 days X
e 0.33 Guinea piz A855 0.465 - 1.7 + 5a Survived 9 days X 3
- 0.33 5 ¥ice Av.0.0190 -13.7 +17.9 Survived 10 4y X ;
0.33 Rabbit G115 2,400 - 2.2 + 3.5 Survived 2 days X
0.33 Rabbit GLi6 2.333 - 6. +11.6 Survived 8 amys X
0.33 Rabbit CI4T 24395 L) +10.9 Survived 8 days X ,
0.33 Rat 0450 - 6.0 +2 Survived 9 énye X 1
0.33 Rat ;57 Q4450 - - 92 +17. Survived 9 éays X 4

i




SNOW

250950

Zadle 3C (¢ e 3) CORZIozuriag
Chanse In vweliht .
Expressed a2 Fercentace | Peie ms { Lenzth of SurviwalX
of Initial weight Soted at of Anjimmls Tha$ :
End of Died (D) or Nexe
Exper- ] Duration of Initial During After Last K22ed (K} =
Iment{ Exposure Identification Welsht Ferlod of reriod of |{Period of AfSer last
Fumber Hours Zumber Xge Zxposure Exposure Exposure | Feriod of Bposuye!
9 3.5 Guinee Pig ASSO 0,920 - 340 + 0.9 Survived S8 days X -
3.5 Guinea PIz A851 1.035 - 0.2 - Died -
3.5 3 #ice ) AV.0.C17 «11.9 - Died -

3.3 2 ¥ice ) cYe -22.h +21.4 Survived 7T Cays X p
3.5 Rabblt G139 2.145 - 9.0 + 6.3 Survived 9 days X ;

3.5 Rabbit G0 2.430 - i@ Q Survived 14 days K

3.5 Rabbit Gkl 2160 [+ + 0.8 Survived Y days X

3.5 Rat Hud G360 - 6.7 - Died -

3.5 Eat 45 C.330 «10.6 + 8.8 Survived 9 days X
12 1.0 Cuinea Pig AS56 Q.750 - 5.2 + 1.2 Survived 6 days D :
. 1.0 Guinea PLg ASS57 0.510 - 5.3 «17.6 Survived 29 days B ;
1.0 5 ¥ice Av.O.%g o +11.8 Survived 9 days X 1
1.0 Rabbit G148 2. - 8.1 +10.2 Survived 8 exys X 3
1.0 Radblt G1L9 2400 - 2.0 6. Survived 8 days X -
1.0 Rabbit 6150 24270 - 1.8 +15.2 Survived 23 dxys X 3

) 1.0 Rat B4S8 Q460 - 4.8 + 3.0 Survived 9 days X

1.0 Eat E459 030 - 6.5 + 5.9 Survived 9 days X

»
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Compound Dursiion . . Guines § oxyeriment
and ‘;e@perﬁ?&go of ‘onitect '::ogrso fice | hats Fiss fabblts | Cats tm:‘%:mber

Aroclor Decorpositiorn 1050° ¥, 7.07907.0 s;s 242 2/2 i;; - ?
. 3 z2/2 z/z -

3.5 “/2 o/f2 z/2 iﬁ - 9

1.0 /% o/2 2/z 2 - 10

0.33 o/? o/2 2/2 1/3 - 21

3.52 0/ of2 z/2 1/3 - 12

1.0% /s /2 /2 c/3 - 13

Trieresyl Phosphate 2x7 5/5 z/2 1/2 1/ ¢/l 18

Decomposition 1250° F. ;.g gg; gfg g;g g;é - i

) o;é of2 z/2 15% - i

SE IV B B | 8
o5 1 2 2 ¢ -

1.08 o/é o/2 /2 o/% - 7

Tricresyl Fhosghate 2x7 5;5 2/2 2/2 3/ - 1

. Secompozition 10509 F. gog i/i g;g ?‘;g % /% = 1%
L] U <, -

: 1.0 355 1/2 /2 2;3 - 10

0.33 /S c/2 c/2 2 f - 13

3.5 353 2 1/2 o/} - )

1.08 /5 o/2 z/2 0/3 - 12
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Cliiein:

iatle 31 NTIAL
Suxoary of Mortslily Amenz Sroups of jnimals Subjected to ferosols Formed by
oroyp ul Fe Aroclor 1. or Tricresyl lroschate
Into s Heamted Incorel Tubde
Corpound Duraticn - Gulnea g w‘ XY

and Texperature of Contact Bours Kice ; Hats pigas | Febbits § Cats Eumber
Pydraul Decocposition 1250° F. ! 6.0 ¢ 6.25] 5/ 2/2 1/2 o/2 1723 1
i <75 3/4 2/2 2/2 /2 9/ 2
3.1 3/; 2/2 /2 1/2 o/1 3
0.9 4 o/2 1/2 o/2 0o/1 i
0.25 o/5 0/2 0/2 o/f2 - s
Pydraul Decomposition 10509 F. | 6.5 ¢ 6.8 2 1/2 2/2 2/2 o/1 6
) 6.8 * “J; 1/2 2/ 2 1? - 7
3. 2/5 /2 2/2 Q - 8
0.9 /5 0/2 2/2 o, - 9
0.25 o/5 o/2 of2 o/3 - 1c
AFoclor Deccmposition 1250° F. 740 s, 2/2 2/2 3/ - b1
: 3.0 5/; 2/2 2/2 zﬁ - 2

1.0 ] /2 2/2 g/} -
0.33 o/2 2/2 /3 - é v
3.0 /5 /2 2/2 o/; -

1.0n o/S} of2 o/2 0/3 - 6
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Table 12

Incldence of “ortelity in Relation to Haterie}

and Spocles horardless of the
Lemp.orature of the Inoonel

Totel Humber of Animals ibhet Dled/iotal
hunber raposed

Triorosyl
speocios Iydraul Fe=9 Arooldor 1248 - ¥hotphatle
% p4 %
Mioe 28/49 (57.1) | 37/63 (50.7) |232/69 (h6.4)
Guinea Figs | 13/20 (6540) | 2h/26  (9243) | 17/28 (60.7)

Rablite

Rate

h/eh  (36.2)

6/29 (40.0)

16/30 (421}

9/26  (34.6)

9/42 (21.4)

11/28 (37.3)
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&bl

i ;noadenog of Mortality in Relation Yo fiater
Bpeoles, oand Tomperature of Incoggl

Number of Animele Jhet Died/Humber
of Animale Fxposed

fpooies 12500 Fo l 1050° ¥,
Aroclor 1248
‘ : % #
M 2h/29 (8248 ly (38 2
"“géit Fos 1&15 (3: 3§ 13 45 o§
nad ] .
n:bu )/1? iﬁl 7 h/ih ir0.6
Total 46/71  (64;48) 40/82 (48.8)
rPydraul F=9
4 £
REFYY 15/24  (62.5 13/25 (5240
uinon Iics %13 (50.0 5/2 (ﬁo.oi
Habbite 1/10 (10.0 im.u
Itate 6/10 (60,0 2/10 20.0)
Total 27/54  (50.0) 26/59  (Lhad)

% : 4

ML 17/35 (4846 15, (Lo
B | R B WA Y
' 9 * 4 .

Yats s/ 235."! Z/w (ﬁ2.9
Toted ’ 31784 (36.9) 38/83 .(45.8)
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The 1 FToxicltr of iwiracl F=9 &
"‘va’zty-rc.-r Seures in Joniact ¥
the Sleove !milcd oi‘ oraize, HcoGEX and Lalvery
(Applisd undiluted)
Loss oi weight " Lerzth of -
[doniie Lxpressed es Survival After
ficatlioni Condition rercents.e cf the #aterial
Susiber of Skin Initied wel:ht rave “as Applied

G-333 | Intact 9.4 24060 36.3 viea” | 7 days

G-339 Intasct Qely 20390 174 Dled 3 days

G=310 Intact 6.0 2.275 19.8 Died/ | 20 days

G=u19 Intact £.0 1.630 9.9 survived | 9 days; killed

a-421 Intact 6.0 .018 9.6 Survived | 9 days; killed
< [ S Intact 3.6 24100 8.1 Survived | 23 deys; xilled
=] G-438 Intact 3.5 24262 3.8 Survived | 156 days; killed
v C=i239 Intact 3.6 Z.265 3.7 Survived | 16 days; killed
© C-455 Abraded 6.0 2.090 36.5 Died | 19 days
v G=i457 Abreded 6.0 1.956 o3 sled 4% bhours
e G-4158 Abraded 6.0 1.656 15.2 Died 3 days
-
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Table 12 N : s

The Toxicity of Aroelor 12l when ¥ainilained Continuously for
Iwentz-four fours in Contact With the Skin of Rebbits X
the Sleeve Method of Sraize, Woodard and Calvery

(Applied undiluted)

]
Z

TIAL

Loss of welght Langth of
Identi- itial ] Expressed as Survival after
ficationi Condition Dose ¥eizht { Percentgge of the Materizl .
Hunber of Sxin {ml./kg. xz. Inftiel wWelght | Fate Was Applied
G-3k8 Intect Skt 24310 13.3 Survived {21 days; killed
Gwi3li0 Intsct G 24310 3.9 Survived {21 days; killed E
Intact Sols 2.053 26.2 Survived {21 days; killed
G322 Abreded S 1.865 G2 Survived );% days; killed
[ Y- 1% Abreded 2% 1.922 35.2 Died -’ aays
G=4143 Abraded 3.0 21.970 14,8 Survived {29 days; xilled
Gy A>raded 6.0 2.196 19.2 Diled 6 dsys
G=l456 Abreded 6.0 1.862 12.7 Died 21 bours
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Zable 16 T

TIZINTIAL

SR

s

Tee Poxlcitr of Iricresyl ruosyiiato uen Neintainsd Cortiruvously
Tor Twenty-four Hours in Centact Witz the Skin of Sabbits s

by the Sleeve Hetinod of ODraize, Woodard and ¢alvery .
{Applied undiluted)

Loss of Weiint Length of
Ilenti- Inivial Expressed as Survival After
ficetioni Conditicon | Dose selzht i Percentsge of the Materiel
Sumber of Skin |wml./kr. e Inttial Weizht] Fate wWae Applied
G-628 Intact Gelt 2487 15.5 Died 2 days
G~337 Intact 6.0 2.u60 16.1 Died 2 days
G334 Intact 2.5 2.1350 21.0 Survived | 20 days; xilled
G-zl Intact Ze5 2.360 33.2 Died 7 éays
G=345 Intact 2.5 2.125 S8 Survived | O days; killed
G2, Intact 1.6 1.620 13.2 Survived ! 9 days; xilled
Geiikh2 Intact 1.5 1.809 11.3 Survived { 21 days; killed
G=ihiS Intact 1.6 2.158 5.9 Survived | 15 days; killed
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SNTIAL

=otlo 7
The woxicity of Car-oyle DIl when “el:iained Loniisususly
sor ifwenty=tfour Hours ir Comisct ¥ith the Ukin of Tabiits
by the Sleeve 'ihod of JUrsize, woodarcd end Cslvery
(Applied mwndiluted)

Loss of walihi

ressod 89

Len: ik of
Swrvivel After

ficsuon Cond:ilon § lose gk ¥ ntoecoe of the Haterizl
Sumber of Sxin { =2./X;. PXN Inigisd weisht rote was Applied
C-329 Intact 288 2570 12.9 Survived L' days; killed
=331 Intact Gelt Z.345 11.9 Survived | 16 days; killed
G341 Intact Gy 24030 1.2 Sarvived § 20 days; xilled
&=3l2 Intact Yelt 2.230 27.6 Gurvived 19 deys: killed
G-343 Intact Galy 24160 1C.2- survived | € daye; killed
C=332 Abraded Gl 2420 [ 293 survived |  deys; killed
=352 Abraded Galy 2.450 205 Survived | 20 deyss killed
G-35h Abraded Galt 2.255 2.2 survived | 20 deyss killed

.
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izble 18 CONFIDENT AL
E ¥
Swmarized Uata or thic Drrwedinte Toxicifty of Pyiraul) F-9,
Aroclor 1218, Fricresyl Phosohete ond Sargoyle DIE hen
Medptelned voon the Skin of Saebbite Accordin: to
the Sloeve elhcd of Irsize, Woodard and Cslve

Yumber tiat ied/Mumber Given tho Haterial
Pydraul P-2 Aroclor 12248 m;:g Gargoyle DIE
?-;f ;z. Intact § Abraded { Intact | Abraded | Intact Intact { Abraded

9ol z/2 - o/3 V3 /1 o/s {1 o/3
6.0 /3 3/3. < 2/2 /1 - -
3.6 o/3 - - < - - -
2.5 - - - - /3 - -
1.6 - - - - % - - :
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Figure 3
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