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Sequonce of iables

The Mortality, Length of Curvival, and Chanves in
Welght of Animnla ixposed to ihe Vepor of rydraul
¥=9 in Alr.

ine lortallity, longth of Jurvivel, s Chanses in
Welght of Anlmala /xposed to thoe Yopor of Arcclor
1248 in Alp,

The “ertallty, Lengih of furvival, and Cherges in
Helpht of Animala ixpozod to the Vanpor of irloresyl
Phospheate In Alr,

Concentrations of Various i'scomposiflon Products in
Alr of Chambor in the Severel :xperiments.

The “ortality, Length of Durvivel, and Chenpes 1n
welpht of Animals ‘xposed to Aerosols Formed by
Droppling Pydraul I'=9 Into sn Inconel Tube ioated to
a Tempoermture of 12500 ¥, (6770 G.).

The ortality, Length of sSurvival, and Chanj:es in
Ugloht of Aniwmals .ixposod to Aoroszols forred by
Oropidng Pydrsul F-9 Inte an Tnconel iube lisated to
a Torperature of 10500 i, (5660 ¢4).

‘ine Nortality, Length of Lurvival, and Changes in
wolpht of Animals ixposed to Aororols Formed by
Dropping Arcoolor 1848 Inte an Inconsl lube - valeod
to a Tomperature of 1ZH0Q K. (6779 C.).

ihe “ortality, Length of Survival, snd Changes {n
Woleht of Anlmels .xapesed to Aerosols ioriod by
Uropuing Avoolor 1248 Inte an Inconel iube ifoated
to a Pomperature of 1050° F, (U669 C.).

The “ortality, Lon:th of Survival, and chanses in
Yolpnt of Animals lixposed to Aerosols Iormed by
bropping Tricrceyl Prhosphete Into sn Insonol Tube
Hoated to a Tomperature of 12500 F, (6770 C.).

The “ortality, Length of “urvivel, and Changes in
wolght of Animals .xposed Lo Aerosols iormed by
Droppiny Iriorcsyl Fhosphate Inte an Inconel Tube
Hoated to a Tomperature of 1050° F, (5669 C.).
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1l. Sumsary of Morbality Among Sroups of Aninale !
Subjeoted to Aeroeols ['ormed by Dropping Pydraul 1
F=9, Arcolor 1248 or Tricresyl rhosphste Into & '
flented Inconel iube. 1'
12 Inocidonce of Mortelity in Relatlion to “atorial and
Spaclios Regardless of the lerperature of the '
Inoonsl. '

13. Incldonece of “ortality in Helatllen Lo -aterial,
Specles, and Temperature of Inconol.

e  he Toxielty of pPydrsud P«9 ¥hen ‘aintained
Gontinuously for Iwentyeiour iours in Conteot With
the Bkin of Fabbits by Lhe "loeve sethod ol Uraire,
wWoodard and Calvery.

15, 7The Toxiolty of Aroclor 1248 ‘hon leintained
Centinuously for Twenty-four lours In Ccnteot :lth
the Skin of Nabbite by the Sleeve !ethod of iralre,
Voodard and Calvery.

|
16, The Toxielty of Trioresyl rhosphate When imintained |
Contlinuously for Twenty-{our Hours in Conteot wWith !

the Llddn of Rabblits by the Bloeve ‘ethod of Draisze, |
Woodard and Calvery. i

1

17. 1The Toxiolty of Gargoyle LIN iWhen rintained
Continuously for Twenty-four Houre in Contaot with
tho Lidn of Fabbita by the ntlosve Hottod of .raize,
Joodard and Calvery. .

18, Sumrarired Data on the Immedinte Toxieity of Pydreul
=9, Arecelor 1248, Trioresyl rhosphate and Gar;oyle
DIE When " sintained Upon ihe Ukln of Liabblte
Aoccording to the Lleeve tethod of Lraize, Woodard
and Cglvery.
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Hosted Well From Whish Pydraul F«9 Was Eveporated
Into Alr Jtreams.

Towera From wWhioh Liquids are Volstilised.

quipment for the foneration of the Decomgosition
Froducte of iiydraulio #lulds at iiigh Tomporatures.

Absorption Irain Ior Jollection of Carbon ilonoxide
From Alr.

3tandardization Curve for the Determinstion of
Pydraul. .

Btondardization {urve for the Determination of
Aroolor 12,8,

Standardisaiion Curve for the Determination of
Irioresyl rhosphate,

dtenderdization Curve for the Loterminetion of
Sodiuet Chloride.

Standardization Curve for the Determination of
“eta-Crasol,

Htenderdigetion Curve for the Determination of
Parsa~-Crosol,

Schematic Arrangement of Equipment shown in
Figure 3.
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The Toxioity of the Fogs Formed by Dropping Pydraul F-9,
Aroolor 1248 and Trioresyl Phosphate, Upon
the Surface of a Heated Inoonel

(Project L49)

Soops

The purposes of this investigation were to determine
the immediate toxloity of Pyaraul -9 and two other
hydraulio fluids, Aroolor 1248 and trioresyl phosphate,
(1) when vaporized at moderately slevated tempsratures
ond (2) when inhaled, by animals of several speoies, as
fogs formed by dropping them upon Inoonel, maintained at
temperatures of npproximately 1250° and 1050° ¥. (677°

snd 566° C,), these temperatures being, respectively,

sormawhat above and somewhat below the fire point. A
supplementary statoment conoerning the immediate tdxioity
of these materials when maintalned In oontmot with the

skin of rabbits is included et the end of this report.

Conolusions |

1. Animals of several species survived without signs
of intoxication when exposed to air laden with Pydraul
¥-9, Aroclor 1248 or trioresyl phosphate for 7 hours per
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day on cach of several days. Ihs concentrations of the
matorials ln the alr snd the nunbers of days of oxposure
+ore a8 followss ZFydraul Fe9, 3.8rmlorog,rama por liter,
5 daysy Avoclor 1248, L3.1 microirams per liter, 4 days;
nnd Lelovecyl phoepnate, 1.5 miorosrems per lltew, &
dnye. J

P. ine innelatlon of vapurs of Fadraul =G, iroclor
1405 end Lrlerosyl piosphaie forwed av rioderstely olovatod
room te.poraiures induced minor eheangee in the lwns of

tie snisals, vaesi’:irntory exposure to elther FPydrauvl -9
or trlereeyl phospinle Induced smodorste lnereases In uhe
susbere of hictloeytes within the lung paronchy-e snd the
elr perea ek of cols, while eorrecpouding exposure of
obiior specles to elther iydreul F=9 or Avcolor 12408 induced
Interstitinl prevmonlitis end spperently contributed to the
ravority of this lesion as it ls observed, not infrequently,
tn oontrol enimale. Intercurrent infestlon, unrolatod to
the exypoerinentel procedure, obsoured lnterprotetion of

the morbid changzes in the tissues of & ruinea plg and 2
rabtite viposed Lo bhe vapor of Lrieresyl phosphale, one
of which aled /i days after the last poricd of exposure.

e viseera of the rate and nice were ncrmal. labdbit
907, the only enlwel of the ;roup exposed to Arcalor

1248 from whioch tissues wore subjeoted to microscopie

exanination, had fatty de:;eneration and nedroris of the

0615627
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hepatio perenchyma. Other animals that were exposed to
vapors from Pydraul F-9, Aroolor 1248 or tricresyl phos-
phate exhidbited no histologio alterations of the viscera,
agide from iho lung, whioh ocould be asorided to the toxio 1
action of the materials under investigation, !

3. The fogs of these materials arising from oontact
with Inoonel et elther 1250° or 5950' F, were immediately
irritating to the muoous ﬁembranos of animals. Exposure
for 20 minutes to the fog of Aroolor 1248 induced labored
respiration, but in the ocese of the other materials this
booarie evident only after exposure for almost an hour.

4, A1l snimals survived when exposed for 15 or 20
minutes to the fogs formed from Pydraul F-9 or tricresyl
phosphate, at either 1050° or 1250° ¥,, dut sxposure for

corresponding periods of time to the fog from Aroclor
1248 resulted fatally., In gensral, guinea pigs and mice
dled more promptly than rats and rabdits,

5. Guinea pigs and mice suffered greater over-all
mortelity than did rats and rabbits when exposed to the
fogs formed from eny one of the three materials., Arooclor
1248 was more toxio than either triocresyl phosphate or
Pydraul F-9 irrespective of the species of animals by
which toxiolty was tested.

6. The fog of Aroolor 1248 formed by contaot with

Inconel at 1250* F. was more toxic than that formed when

0615628
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the tomperaturs was L050% F, The fog of Fydraul ¥-9

appenred to be slightly more toxis when generstod at the

higher temperaturs, but the converse was true of fogs

rrom tricresyl phosphate. .4
7. ‘ielving the rate of delivery of the 1llquid wpon

tho hoeted mebtal tended to lesasn the mortallity induced
by irhelatlon of a resulting fog, bub this was not true

in 811 instances.

i
fi, ‘Mercesopie exsmiration of tlssues from enimals l
that diod as & result of exposure to ths fogs of I'ydraul
P9, Apoolor 1248 and trioresyl phosphate rovealed pulrmo- 4
rary leatlons choracterized by intra-plveoler odema and & :
“‘ Comoreneie, dlifuse lyporemia, omphysens and oxiensive ‘l
dgporltlon of carbon ln the hronchi, ihore wes also 1
'
i

peronchyrslous deponeration o (he livew, kidnéy end
tpain.  LLasues Lrom the enlmals that survived rovealed
snly pul onary legions mondlestod by interstivial pneﬁ-
onitis and Indiliration of osrbon-laden histlooytes
Lhrow hout the alveoll snd bronchi. (Lo lunge of anlmals
that wore oxpcsed for the shortost periods wore normal,
as woere Lanre killled 20 dmys or longer after the lest '
porlod of 6XpOBUTS.

9, 1Mo minlmum lethal doso of undilubed rydrsul

F«§, when malntained in conteot with the intect skin of
robblts according to the 2Zli~hour sleevo mothod of Draisze, ;

~ecnQ

TOXSTUDIES0108



-5 -

Woodard and Calvery, wes greater than 3.6 ml, per kg. and
logs then 6,0 ml, per kg., of body weight. The correspond-
ing valus for trioresyl phosphate was between 1.6 and 2.5
ml. per kg. Aroclor 1248 wes not lethal in the dosage

of 9.4 ml. por k. DIydreul F-9 and Aroclor 1248 are more
toxilo 1f applied to the abraded skin.

liateriale

Pydreul ¥-9 1s & clsar, light ember, oily 1iquid
vwhioh has a not unpleasant sweet odor. 1§§ visoosity at
100° ¥, and 210° F,, respeqtively, is 5&.0 and 6.0
Centistokes; its speoifio gravity et 25°/25° ¢, is 1,266,
its pour point +5° F.

the viscosity of whieh at 0° and 25° C., respectively, is
1256.14 and 88.6 Centimtokes, Its nolecular weight is
%68.4, its specific gravity at 25°/25° C., 1.162, itse
Tlash point #70° F, (243° C.), its orystallization point
1s less than -35° C,, and its hoiling point 420° C. The

|
|
¢ Trioresyl phosphate is a colorless, odorless liquid, I
|
t
i

sampla used vas made from oresylic mcld in which there
was less than 3 per sent of the ortho lsomer. .

Aroolor 1248 is a straw-colored liquid which has a
glightly sweet odor, It is more viscous than trioresyl

phosphate. Aroolor 1248 is biphenyl ohlorinated to the

-exa0
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oxtent of L& per aent. Its molocular weicht is 192, and
ita donsity s 1.4l g. per wl. at 30° C. {86% F.) and
1,19 g. per ml, ab 300° G, {572° P.). 1Its viscosity
ranres from 112 centipoises at 30° 0. bto O.47 at 300° C.,
and 1t Adistills betwean 340 and 375% C., its vopor prus-
sure veing 0.00037 men,., 0,16 :mie, 2.9 rwe and 360.0 wwme of
moreury st 37.0° C., 1002 C., 1502 €, and 3002 C,, respoo-
tively, mocording to lloArdle, Carrett and Lenignus (Ind.
nge Chome 4112343, 1949). These auihors have guotod the
ational Foard of Fire Underwriters to the effcot that
"Josomponition of the product (Aroclor 1248) wea not
sppreciable abt temperatures below LOOO C. (752° F.) but
A besanme increasingly appevent at higher temperatures.”

The corpound has a flash point of 193° to 196° ¢., but no
fire point in the Cleveland open cup.

Mmen olther Fydraul Fe9 or Arcolor 1248 wap drop .ed
into an Inconel tube ~aintained at spproxisatoly 1250°‘F.
{6779 C.) the liquid burnsd npomenlarily with a brisht
yollow~whlte or orange-wilte flame, and then burst into
n dense cloud of black sacke. I fuoh glossy ocarbon was
doepositod on the sides of the manirold leading to the
chamber, wilch repidly tecame filled with dense grey
anioke, Luls-soon turnod jJet black, spparently because

of tho Yormatlon of flakes of carbon as soobt. At 10500

Fo (5669 ¢,), these liquids smouldered and burst into a

0615633

TOXSTUDIES0110



-

Co )
NFIDENT ) i
“IAL

Aerwo rroy-white fog, in which were small amountg of car-
bon soet. In all instances the oder wes acrid and pungent.
ihon dropped into bthe Inecnel tube heatad to elthep 12509
or 10509 F. tricresyl phomphete pave rise to a charaoter-
1elie phenolic or orezylle wdor end behaved as dld the
stihwor two ntorlals whon dproppeod upon sebal at o hicher
towperabure. At temperatures below 10259 ¥,, triervesyl

prosuiate oppeered to smoulder without flaning.

txperdmontal lethods

sguipnont. e snleals wore confinod in a 223-1ltor
¢ 1tudrtesl stool cha dor coated on tho iiside surface
ity 8 saked plustic. Unless a hoavy lop was present the
Locevier of tho enlals could we cbrerved Lhrouh a sheet
o elear pllable plastlc me-brane, uwhich soaled the
otlorwles opon front and of tha chember. An Interposed
Lonvy wircemesh soreen provented the sninels [rom breaking
g0 plesble nembrane., Whe conteminated alr entored the
elanlor snear the top of Lhe rear wall on which was mounted
a clrculatin, fan. ffluent alr wes wlthdrsawn throuh en
outlot locabod touwnrds tho I'ront of tie lower pert of the

‘ ¢ avber by calnteining e slioht nepetive pressure,

Volatilization of tne :'storials Without UDscomposition.

i'or the voletilizatlon of elther tricresyl phosphate or

Aroclor 1248, two [lat-bottomed eylindricel bubbl‘ingg towors

0615632
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{2.94" x 13} in parallel (Pigure 2) wers employed, &
iritted gless thlmble (094" x 3,75%) boing imuersed in

the 1iquid oontained in eaoh. These towers were kept in
a bath of ¥ujol maintained et 1099 C. Air peesed through 4
thd two bubbling towers at ratos of 5.0 and 6.3 litors :
por winute, respsotively, a8 neasured by & rotameter in
oach line, the etroamd wworiing in a plass tube leading
to a manifold imersed in & eooling bath before entoring
the chanber.

-At the start of the experiment 550 millilitera of

either tricresyl phosphaie wpr Arcolor 1248 were plaocod

In sech of the two bubbling towexra. In tho omse of tri- i
oresyl phosphate, Lt wes found that the conocentration of :
vapor within the chamber bocame loas on the zeocond day I
of exposure and still leee on the third, It is thourht ;
that tho trlcresyl phosphate ni ht bave hydrolyred sore-

vhat during the course of standing overnicht, possibly

from moisture sabsorbed fron the alr peselng throush 1t

durin: the dmyes In order Lo mmintain the concontretions

ae unifoma es possible, the materlal remaining in the

towers was roplaced with a {resh supply on the fourth day

of the experiment. iad suffielont meterlial been on hand,

this weuld have been done daily in order to attain a

somouwhat hi hor averare ecncentration throughout an oxpere ¢
1lmtsnt. This diffloulty a1d not erise in the case of Lhe I
Arcolor 1248.

0615633
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It wap necessary to employ other equipment for the

volatilization of Pydramul F-9 beocause of extensive foaming
in the bubblers. Therefore, the Pydraul F-9 was maintained -
at temperatures ranging from 109* to 112° C., in a glass

well hestsd by niohromo wire (Figure 1). Air at the rate

of 20 liters per minute, as measured by a rotemeter,
passed over the surface of the heated llguld and then
through a manifold cooling bath before entering the
ohamber, A volume of 19C ml. of fresh Pydrsul F-9 was
added to the well daily, of which about 17¢ ml., remaeined
at the end of the day.

Generation of a ¥og ¥rom a Heated Inconel Surface.

A rotameter for measuring the flow of alr, a furnace for
volatilizing and deocomposing the liquid, a semi-potenti-
ometer (see below), a cooling manifold, and the chamber
for exposing the enimals are shown in Flgure 3. In these
experiments the sx;xaller rotameter, to the right In the
photograph, was not employed, and all air (20 liters pexr
minute) that entered the chamber was passed through the
furnece, The 000ling c¢oils were packed in the bath shown
and surrounded by'oruahqd ice.

The body of the furnace consisted of & 26-inch length
of oold-drawn, seamlees Inconel tubing, having an outside
diemeter of 1.5 inches and m wall-thickness of 0.O0U9
inoh, Pydraul ¥F-9, trioresyl phosphate or Aroclor 1248

0615634
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vags dropped upon the innor surface of the tube from a

burette through an Inconel tubs welded Lo the uppor sure :
face of the heated tube near its midpoint. inhis eide

tubo had a lenzth of ¢ Inches, en cutelde diameter of

0.675 inoh, end a wellethicknoss of 1,091 inch, Anotrer

wlvco of Inconel tubing 3 inchoes in lew;;ih and neving en

outaldo alateber of V430 Inch and a walletulckness of

JeUlY ineh, was also welded to the upper portion of the

iurnace tube, to goermit the insertion of & thermocouple

in such a manner as to reasuro the tomperature at the

uprer interior surface of the furnsoca. 1The distarce
from oenler to center of the two rmaller tubes, which
wore unwrallel to one snother and perpandicular to the
furnace proper, was Y.75 inches,

Jne outside of Yhe lurnece wes wrapped with 2 layers
of molding mies. Ihe viddle 10-ineh portion of the
longth of the furnace wae eloctrically heated by nOANS
of 20 feet (9 wrappinga to Lhe lnoh) of A. We (. MNu-bepr
20 Tophet "C" wire, which has u resistance of 0,659 otwmm
ser foot ab 60° F. the wire was insulated with epproxi-
sately C.75 inch of dlatonsseous earth and wrapped on
the outelde with mebestoe ocloth,

the terpermture of the wall was wensured by an irohe
conatantan thermooouple attsohed to & memi-potontiometsr i
oalibrated szeinst s student potentiometer. The therro-

couple was in conteot with the upper part of the furnace

0615635
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about 1 inch downstream from the point at whioh the
droplets of material fell upon its lower interior surface.

After the furnace had been brought to the desired
temperature of elther 1050* F. or 1250° F¥,, the hydraulle

f1uid wes dropped from a burette at the rate of 0,067 to
0.245 ml, per minute (of, Tadle 4), 0,100 to 0,167 ml.
per minute being the usual rate.

Sampling and Analysis of Contaminated Air. When the

undecomposed matorlials were metered into the air in the
chamber, 4 samples of air each day were passed from the
chamber, at the rate of 3.4 llters per minuts, through 2
absorption towers (2.25" x 13" outside diameter), each

containing 100 ml. of an approprlate solvent. Redistilled

ethyl alcohol was used in collsoting tricresyl phosphate
or Aroolor 1248, while hexane was used for Pydraul F-9. !
The sample passed through a coarse fritted glass dise

(113" 1n dlameter) immersed in the solvent and placed

perallel to the dbottom of the tower end about 0.2" above

it. The content of Pydraul F-9, Arooclor 1248 or trioresyl
phosphate so collected was determined by measuring, by

meana of & Beokman spectrophotometer, the ability of the

solution to transmit ultraviolet rediations of wave lengths

ohé iy 246 mu and 264 ms, Tespeotively.
|
i
|
0615636 &
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A ourve relating the transmission at 246 mpe to the
congentration of Pydraul F-9 1in hexsne over the ronge
of 4.7 to 71 miorograms per ml. is shown in Figure 5.

A conmparison of the corresponding curves for Aroolor
(Figure 6) and trioresyl phosphete (Figure 7), are also
shown,

The alcohol used as solvent for Aroolor and
tricresyl phosphate wes freed from ultraviclet-absorbing
fmpurities by the following procedure: About 17H0 ml,
of 95 per cent ethyl aloohol were permitted to stand
overnight with 10 g. of pellets of KOH and 7 g. aluminum
foll (0.003"), The mixture was then refluxed for half
an hour snd distilled at 78.50° C,, the first 20 ml.
being rejected.

In experiments involving the exposure of animals to
the producta formed on thermal descomposition of Pyaraul,
Avoclor or trioresyl phosphete for no longer than 7 hoﬁrs,
from 3 to & samples of air were collected from the chamber
for analysis, depending upon the length of the perlod of
oxposure., When exposure was repeated on the following
day, & oorresponding number of samples was oolleoted on
the seoond day. Analyses were nade for one or more of
the following materials: phosgene, hydroechlorio acid,

free oresols and carbton monoxide.

0615632
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Whon Arcelor 1248 was to bs detormined, the namplea :
of air were collected in an ovaouated :lass bulb 21.455 i
1itors in capaoity. The Aroolor in the sample was : ;
ahsorbed in 100 ml. of redistllled ethyl alcohol, the |
latter beiné released inko tie Lulb from an auxlliary
bulb by opening an interpcsed stopoook. In the rirst few
analyses, 1t was I'ound neeessary to froe iLhe plcoholie i
polulilome from ¢arbon root by flliration, but subseguontly
the need {or ro dolng was sliminated by the insertlon of
a plug of ;lses wool botwesn the chiember and appraratus
for colleotion. OVulteble anliquot portions of the slco-
holls eclutlon were o-ployad in the annlyses,

when phoegene wes to be determined, the alr withdrawn

I'rom the chewbeor war passed at the retve of 6,J liters por

aipute Lirst throw h r colum 1.5" x 0.5% of 60 to {0

~#gsh 2ine duet, next trrourh e fritted . lass dinzo Im-ersed
in 100 ml., of & li por cent aqueous solution of sodium
hydroxide containsd in a oylindrical tower 13" in hol btk
end &.25" in outside dlamoter, ard lastly throuch an
Lapinger sinmllarly imrorsed in & 1ike volume of slkaline
solution in & sgoond tower of ithe mawe dimenzions,

famples of alir to be analyzed for hydrochloric acid were i
oollested sinilarly except for the omission of the column |
of #ino dumt (ef., Jmoobs, Analytiocal Chemistry of |
Industrial Folsons Hezards and Solvents, p. 305, 306, i
. 1
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101),.  Aiter an eliquot portion (14 ml, or lese) of Lhe

roluticn ad boen wmade aocld to phonolphthalein with 10

por sent nltric seld (1 vol, of HNOB 3.0. 1,142 dlluted

to 7 volumes with water), and dlluted to 25.0 =1, in a

volumetrie flerk, 3 drops of 0.1 ¥ silvor nitrote were

elded.  vne troneslsslon of li:int of weve lennth L00 Tu

Lhrowa this turbld eolubion In a 20 rwi. coll wes rcnse

urod in 8 Nocken specirophictonster in comparizon with

tiat bhreeush a sivilar cell conitedning s ohloride-free |
rolutlon propered In a corrosponding =mannor. A ourve
rolating the transmlscion at 500 mu to the aoncenlratlon
of sodium chloride over the range of 20 to 320 wmicrosrans
ser PS5 51, 18 suewn iIn SFloure 0. Cne aillisrem of sodlium |
ciloride la oquivalent to 0,161 mgma of phospene or to
1.6233 iyre of mydrcohlorioc acld.

Mo eresols were determined colerfmeirleslly af'ter
soupling with diagotized sulfenilio acid by -othods for
the ueta iaoner desoribed by rosnot snd "aman {(Anal.
Chom. 203951, 1748), and for the pera isomer by Sehnldt
(Js Blol, Chem, 1791211, 1949). &emples of slr for the
daterminntion of either iriloresyl phosphate or {roe
oroeols (mete and pare ieomors) were passed at the rate
of 648 litors per nminute for 30 to 45 minutes throuch a .
frittod~;lass dlso sorubber and impinger in series as in

the orae of phosgone. In thls instance, emsh tower
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oontained 100 wl. of & 1 por cent sodiwm hydroxide rolu-
tions In enelyeing for the fros oremols, 1 nl. of a 20
por cent acdium carbonate solution was ndded to an aliquot
of 6 mls or less conteined in a 10 nl, plass-sioppered
arnduéted oylinder.‘ Aftar the solublon hed boon dilubed
to & mle, 2 w1, of diszotized sulfenilliec scld were odded,
‘The latter wos preépared by addiny 0475 mle of a b por
cont rolution of eediuwn niteate Lo .75 1l, of & rolution
of erulfanilio acid ocontalnod in a 25 1. voluistric {lask
proviously cooled in en lco-bgth. Ihe sulfenilic ecid
solution was prepersd by‘dinuolving o5 o of the ascid in
i wle of concentrated hydroéhlortc acld end dilutin: 1t
to 00 =), with water. «fter the partlally diazotized
solution had been cooled for 5 -inutes, an additional 3
v1. of godium nitrate solutlon vere added and [urbther
coolud for 1 minutes, then diluted Vo Zi wl. Ihe solue
tion was proparod daily ond kopt cold, Curves rolating
the trensmission of 1icht of wave ler;ths L&% we end 500
e to the concentretion of sote eresol over the renge of
3 to h9 nmierosrame per 100 ml. sre showm in Fiyure 9. In
making the necescary moasurerents, Lhe compariron-oell ’
sontalned a solution similarly prepsrod oxcept for Lhue
onission of e¢resol. Correspordlny curves for para-crosol
over the range of 10 to 120 miorosrams por 100 ml. are

ghown in Flgure 10, By Lthe use of the following
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einulteneous equations, the amount of nete end pars cresol
could be caloulated,

For the determination of meta orezol (¢)i

p-oresol + l.31 Meoresol ¥ spparent p-orssol (425 mu) ‘
p-grerol + 1,13 H-cresol 3 apperant p-cresol (500 mu)

3,18 H-oresol ® differonce in apparent p-crosol
at the 2 wave lengthe

(¥) ecpvosol = dlffevence in apparant p-cresol
3.18

sopr the seberviination of pera cresel {(Y¥)i

Meorosol + 1 pecresol # apparent Meerasol (425 mu)
4413
e

fmgrofrol + 1 p-arosol ¥ apperont H-cresol (500 rw)
0.653 pwcrerol = difference in apperent :i-orosol
at the 2 wave lenjths

(¥) p=orosol 2 differsnce in npravent eoresgl

04653
ilie validity of thls sethod for the simultaneous

doteralnatlion of the two 1so.ors was domonsatrated by the
Following determinatlons on serples contalning both of
Lhom In knewn smounts. Anslyals of a samwple prepsred to
contain 12.30¥ of m-crscol snd 9,962V of peoresol ylelded
13,50 end 9.95¥, reepoctively. A rooond sample px-opu}od
to contsln 2l;,60Y of meoresol end 9.96¥ of the para isomer
vielded 25,90¥ and 10.7Y, rospootively.

The rerults dosiznatod as Iroe orezols in Teble 4

roprosont the sum of the two lsomors. From 60 to 70 per
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cant of tho Lotel amount of free oresols present in the

ohauber, am the result of decomposition at 1050° F., was
found to conslst of the mota isomer, but whan the tem
perature of the furnmeo was 1250° F., only the mota

isoqer wee prosent. 3ince B cmmple of tricresyl phosphate,
enalyzed sftor hydrolysls, conteined spproximately 65 per
cont of the mota and 35 per cunt of the para isomer, it
eppears 1ikely that the latter undorwsnt decompositlion

to unidentified frammonts at the higher temporature.

For the determination of undesomposed tricresyl phos-
phate prosent 1n tho ck:a;nber, & 5 ml, aliguot portion of
the sample, colleoted in the manner indlcatsd for the
doterminetion of cresole, wea hydrelyzod by rolluxing 1t
for an houp with 10 ml, of 45 per cent aquecus sodium
hydroxldes 1t weas then acldifled with concentrated hydroe
chlorte acld and distilled uwntil 300 ml. bad been collentoed.
The usual oromol metihod was thon spplied to the diatillgte.

Carbon monoxide was deternlned by a modification of
the mothod of Bland (Aust, J. .xper. Biol. snd Hed., Sol,
18135, 1940), ihe ramples were collooted by passing air
abt the rete of 4.7 1iters per minute for 5 minutes through
the sbeorption train shown in Filgure 4 by memns of a vast
Rotary Blest and (uetlon iump located bencabth the table
and not shown in the photograph, The firat U-tube con-

tained glase beads and a 10 per cent aqueous soljution of
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load scetate, whiile the socond Ustube, which contained
sulfurle soid (3.0, 1.04) snd zlass beads, wes sursmounted
by & long, narrow tube packed from top to botlom with
cuccennive layora of silica pol (irprosnated with a
oobalt saly Lo indlomte Lhe pvosence of noisture), ney=
nosium perchlorate (Anhydrone), a sodlwa hydrate asbortos
pbsorbent {(4scarite) end a sscond layer of ‘A nesium
percenhlorate, alr lssulng from the tep of thin tuba
rasged Uwnough a tube conteining todine pentoxlde heated
to 1159 ¢. fodine liberated by the resotion
I50¢ + 500 == 5002 + I,
was colleated In o bubbler conbtelning 5 nl. of a 3 per
sent agueous solublen of potepeiuvm lodide, ihe yate of
£low was =ossured by an uprizht nanoweter as shown in
#loure lpe  The contents of tre bubbler were titrabted with
U001 I arsenious sold, emgloying atarch as indlestor,
H3A203 + l2 YO0 b ﬁsnaou + gdl

One milliliter of 0.001 N arsenlous acld == 0,070025
mge of €0, In caleulating tho results, sllowance was nade
for the proviously deternined traces of free iodinge in the
volume of the solution of potsssiwm Lcdide present in the
bubbler.

rash of thoe lollowing sonsentretiong of the various

contaninents of the alr of lhwe ohambeyr, oxpressed ns
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PePeme by voluwos &n aty at 84° F. and 745 wm. of meroury,
1s equivelent to the concentration of 1 mg. per liter.

Sompound L mge/1s XO% popams

Phosgone 255%.9
el 693.3
Irioresyl phosphate 68,6
Crocol 233.8
Carbon monoxide 902.7

Aroolor 1248 131.7

L ez:imanﬁa; llesulis

ixposure to Undeoomposed Vopors. A group of animals,

conslsting of & oat, 2 rulnea ples, 5 nles, 2 rabbite and
3 rats, survived when exposed to alr laden with 3.0 mioro-
srams of tydraul =9 per liter for 7 hours on ench of &
conseoutive days (Table 1), All aniuels of a :roup
ainllerly oonstituted, oxeept for the omlesion of one

rat, survived when expoged to alr conteining k3.1 mlcros
crams of Aroclor 1248 for 7 hours on each of I conseoutive
deye (lable 2). ixoopt for one rabbit ('798) that dled
from causes unrelated to oxposure l days after the 8th
exposure, theose of & 3rd grovp survived whon subjeoted to
the inhaletion of eir besring 61,5 miorogreme of trieresyl

phosphate for 7 heurs on eash of 8 days over a perlod of
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10 days (Table 3)e Changes in weight were usually emall
(Tables ) = 3), and no signs of intoxicstion were observed.
Miorosoople examinetion of the lungs from enimals
oxposed to Pydraul F«9, and killed 10 or 13 days after
the Sth pericd of exposurs, revesled ths ocourrencs of
interstitiel pneunonitis in the rat, mouse, guinea pig
and rabblt, The cat exhiblted moderate nushers of hie-
tiooytes, containing dark-brown granmiler p‘igmam, within
roepiratory bronchloles snd alvoolar ducts. ihe remaining
vircera were nornal,

Animels oxposod to the vapor of Aroolor 1248 also
had interstitial pneuwronitis, The lunss of a cat whioch
had boen subjected to exposure to the vapor of Aroolor

1248 were nornsal. Ihere was no evidence of injury to the

other viscera of the various species. The liver of a
redbblt (F907), the only one examined misrosoopioally,
exhibited sovere fatiy degeneration snd fool of neorosls.
s“leroscopio exemination of tissues from a rabbit
(r798) that died L days after the Oth exposure to trie
oresyl ghoephate dirolosed the presonce of a sovera %
parasitlio infestation in the liver. Another »abbit that ‘
wae killod 3 days after the &th perfod of oxposure had
inourred severe parasitic infestation of tho liver, A

'
suinea plg had acute lobular pneunonia, wwelsted to the |l
oxperiment. In the lun;s of & cat were considerable ‘
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numbers of histiooytes, oontaining derk-brown granules.
The vissera of the rats and nioe wore normal.

Exposure_to Produots Arising Fron Pydraul =9,
Arcgier A2hS, or Trioresyl Fhosphate Wion in Contast with
Ingone) at 32500 op 10900 ¥, Ihe duretion of exposure,
the ohanges in wei;ht, end the fate of individusl animals
that were subjected tc the inhalation of ithe producta
arising from the ocontaot of Iydraul F-9 with Inconel &t
1250° and 10500 ¥, erc prosentod in Tables 5 and 6,
roepectively. Corresponding data from sninals exposed to
the fogs from Arcolor 1248 or trlereayl phosphate are
given, rospectively, in fdbles 7 and 8 and in Tables 9
ard 10, Ihe data rolevant to mortality wmong ell groups
have boen sumnarised in Table 1l.

orvality. Caroful examination of the data domonw
slrate cortain .onerel facts. It fIs apperent, in terns
of over-ell moertality, that ;uinoa plys and nloce uo‘z'; v
more nussopbible to sach of the three natorials thon were
rats and rabbits (lable 12).

The same eriterion wes employed for comparison of
the fogs that were formed at 1250° and 1050° ¥, “he fog
gonerated rom Arcolor 1248 at 1250° F. was more toxis
than that formed abt 10502 (7able 13)., In the case of /
rydraul F-9, the toxicity of the fog formed at the hipher
temperature appesred to be slightly greater then that

.
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gonerated at the lower. The tamperature of decomposition
was of 1ittle importanoce in detormining the toxiclty of
the fog formed from trioresyl phosphate, sinoe that which
resulted from the hizher temperature was spparently
8lizhtly loss toxis than that forwed at the lower Lomuere
ature,

A comparinon of the three materials wnder corresponding
conditlons indicates that the fogs formed from Aroclor
12,8 wore more toxie for guinea pize, rabbitas and nice,
but not for rats, than wero those formed from Pydraul @ -9
oy trieresyl phoephate (Teble 12). Aroclor 1248 ie clso
the most toxic of the three materlals if the shortest
poriod of exposure that'is lethal is taken as the ori.o-
rion. Regardless of the temperature of decomposition,
all anlmals survived whon subjected to the fof formed by
fydraul =9 or trioresyl phosphate for 15 or 20 minutes,
but exposure of like duration to the log orosted by the
thermal desomposition of Arcolor 1248 often resulted
fatally.

In order to ascertain the effect of Aifferent rates
of delivery of the liquid into ths Inconel tube while
the rate of flow of alr through the tube was kept ocon-
stant, Aroolor 1248 end tricresyl phosphate were delivered
at two different rates (Tables l and 11). The mortality
essooirted with reduction of the rate of delivery was

relatively low in many instences.
0615642
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Sicns and Yethology of Intoxication. Although in
thoee oxpexrimenta the fogs rilled the chamber to suoh en

oxtent that it wem impossible to observe theo animalm
throughout the perlod of exposure, a few siyns of intoxe
lcation could bo observed. The fors were imiedlately
irritating to thwe mucous jerbrenss of tho aninsls, as
ovidenced by Uboly closure of the eyes, twltelilng of iae
nose, crylng, cou hlng and sheezling, labored resglration
and irritation of tho superficial tissuoce of the oyes
pppeared later. Dyspnea was observed arter 20 ninutes of
oxposure to Arocler 1248, but this did not appeer until
the animale had been exposed to the otnher ~atorials for
nlmest an aour., henever cats wore oxposed oxcoserive
ealivation was ovident, and froquenily long strends of
thiok muous drooled fron the mouth, Ilack coot covered
he helr of animele oxposoed to fope renerated at the
nlrner temperature (1250° ¥,). .
sxenination of ani~wla that dled durlng or chortly
after oxposure to the fogs of Pydreul ¥=3, Arcclor 1248
or trioresyl phosphato reveslod vxtensive pulmonary con-
E‘;osplon end, in cocasionel mninels, foci of pul'nonnry‘
hemorshaiie. . Hany elso had foe¢l of black pigment that
eppoared tp bo carbon distributed throuzhout the lung
tiesue. Hioroscoploally, the leeions conslsted of marked

hyperemia of the lung, common to all exposed animals
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examined, end in meny thore was intre-alveolar hemorrhage
and odenas 1ho carbon plement wes distriduted chlsfly
within the bronohi end, in some instences, completely
06Bluded thelr lumons. Pulmonary emphysoma was presont
froquently., In 5 :ulnea pigs ond 2 rabbits that died
during exporure there was, in additlon, an acute purulent
bronohitis, apparently & reactlon to bronohisl irritation.
Lethally poisoned animpls exhibited parenchyrstous degen=
. aration of the livnr, kidney and brain with regularity,
“An addiuon “to the. pulmomwy losions. The viecera of
aninale umb died 7 co 20 dtyu aftor brief perlode of
aXPOLULrY rovulod pulmm'm hdwu gimilar to those
‘already douor&bod exqtpt thab thu-o ‘Wwas nore phagooytosis
- of sarbon paruolu. mmn tzmt survived were killed
after 1ntorvu]a vurylm fron 1 week to 2 months. There
Lwere no Mwu 10&»\!’& lesions of viscera other than lung.
Two cats of the E:exposod to the fog of Pydraul 1’-9 wore
exnnlned miorosocpically. The viacera of Cat A381 were
norasl, while the lungs of Cat A374 were the site of pro-
fuse intraluminal bﬁ&nchiul deposite of black granular
npterial end interstitinl pnoumonitis. The lung of cat
A371, whioh had beon subjooted Lo 2 periods of oXpOEUre
to the fog of trlcresyl phosphate, was charnctorln'&"by
similar pulMonery chances. Guinea Pip AB62, }gnlod 22
dayn after 2 porioda of exposurs Lo brioreu‘l phosphate

3.
[ER
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vaporized at 1250* ¥,, was found to have numerous histio-
oytes loaded with oarbon pigment in the lungs, ss well as
a severe interstitial pneumonitis. Other species of
animals had a similar interstitial pneumonitis, However,
animals that had suffered the shortest periods of exposure,
and animals killed 28 days or longer after exposure,
exhibvited normal viscera.

The Concentyations of Identified Deoomposition Prod-

vots Formed at the lipgher end Lower Temperatures. Although

only a part of the materlals metered intp the Inconel tube
oould be acoounted for in the air in the ohamber, some
very tontative statements ooncerning the oomposition of

the air may be made. Although large amounte of soot were

formed, no attempts were made to measure the amount of
free carbon or of cardbon dioxide. Nore unidentified
materials were present when the decomposition was effected
at the higher temperature, irrespective of the nature of
the liquid dropped into the tube.

In the csse of Pydrsul ¥-9, less hydrochloric aold and
more fres oresols wers present when the temperature of
oontact was 1050° F. than when 1t was 1250° ', (Table 4),.

¥ihen the temperature of contact with Pydraul was
1050* ¥,, the conoentrations of hydrochlorio acid and
phosgene, measured together in terms of hydroohlorie aciq,

rengsed from 0,35 to 0.67 p.p.m., but when the temperature

i
i
}
1
i
|
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was 1250° F. the oorresponding values ranged from 1l to
22 p.p.m. Free oresols were more abundant at the lower
temperature, being present to the extent of 1l or 12 H
PsPems, whereas only 0,09 to 0.15 p.p.m. were found when .
the temperature was 1250* ¥,

In experiments with Aroeclor 1248, much more undeconm-
pogsed material was found present when the tempoerature of
contact was 1050° ¥. than when it was 1250° ¥,, 121 to
286 p.p.m. being found in the former cases and only 10 to
16 pep.m. in the latter., Only rarely wag more than one i
mepem, of phosgene found regerdless of the temperature, |
the values reported as hydroehloric acid and phosgene 1
representing predominantly the former. Less hyaroohlorie j
acld was present at the lower temperature, there being 11 i
0 17 pepems in this oase and &84 to 102 p.p.m. when the :
tenperature was 1250° ¥, The values reported for carbon
monoxide are probably somewhat low because the rotameter
employed for the colleotion of the samples had not been
onlibrated for use under the conditions of these experi-
ments. Nevertheless, it seems apparent that when the
Inconel was kept at the higher temperaturs the amounts of
carbon monoxide found tended to inorease as the duration
of the experiment inoreased; much less varilation was

encountered when the Inconel was kept at 1050° F.

1
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In the ocase of triocresyl phosphata, more of the
undecomposed material and more frees oresols were present
in the chember when the temperature of the Inoonsl was

lower, The values reported (Table 4) for trioresyl phos~

phate, as determined by hydrolysis and the colorimetrie
determination of the resultant oresols, mey be somewhat
low, 8ince results several) fold higher could be obtalned
by measuring the ultraviolet absorption et 264 msof
alooholio solutions of spot eampleq colleoted in an eveo~
uated balloon. Dsterminations by this means may, however,
have given high results, since filtration failed to remove
a slight smoky turbiaity.
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Disoussion

It 1s unlikely that any of the fatalitles in these

| S

oxperinents could be attributed solely to the presence

of phosiene, since, scoording to Flury end Zernik (larmful

Gaees, Uerlin, 1931, p. 222), nice must bo exposed for

suveral hours to the oconcentration of 1l.25 pepens Lf any

are bto be killed, while only 70 par cent of a proup of

mice died when exposed for 20 minutes to air bearing 20 :

Pepetie  On numorous ocoeasions the mice in our experiments

2104 when exponed for bub one hour to en atmosphers that “

sontained loss than 1 p.p.f";; of phosgene, Flury and ‘

Surnik state glso that rabdits survivod following oxposure

for 50 minutos to tha concentration of 50 pepems, but that i

15 por cont of enother group died wien expoeed fop twice

thai perlod. Hox and Cullumbine (ir. J. Pharescol. and

uhom, 2138, 1947) report that 8 of 12 rats dled nrtd

bolng exposed for 10 ninutes to 0,23 mg. of phosgene per

liter of afr (57.5 p.p.me), although the consentration of ‘

04,000 mg. por 1iter (20.5 p.p.me) was not lethal for rate 1

when inhaled for 10 winutes, ' |
In ths ooncentration of 1.3 to 2,0 mg. per 1, (1174

to 1805 p.peis), carbon monoxlde caused no sipgnifioant

sirns of Intoxication in mice exposed for 6 hours by

Cherno und Libermen (Farmekol. L. Tokeikol. 20 (No. 3)122, )

.
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19473 Ce Ao 4212679, 1948), adthough 20 to 4O per sent
of & growp of mise died as a result of » like period of

oxposure to the oonoentration of 6 mgs of oarbon monoxide
por 1y {5416 popems).  Since the mice in our experiments -

died under conditions whlch wore much leas severe with
respest to carbon monoxide, it 1s evident that this come
pound by itself was not responsible for their death.
Comparable information with respest to other species of
animals 1s not readily available, although Moes, Jackson
and Seiberlioh (Arch, Ind. Hygs and Texiool. 162, 1951)
fmvo reported that the concentration of 5,000 p.peme wos
required to kill e rat in 30 minutea,

Rebbits and guinea plgs esurvived when subjooted to
the i{nhalatlion of the vapors of hydrogen chloride in the

approximate oconsentration of 250, T00 and 1,000 p.pem.,
over the respective pericds of 7, 2 and 0.08 hours (Treon
ot al., Arch, Ind. Hyg. ond Toxicol. 21716, 1950). In
those seme experiments, some of the puinea pipre and rabe
bits dled whon exposed for 0.5 to 5.0 hours to concentra-
tionm of hydrochloric eoid renging from 1,000 to 400

pepums  Ausin, hydroashlorie noid does not sevem to be tho
eole sgent responsible for the deaths encountered in the
prosent experimente.

Date pertaining to the toxleity of oresols in alr
are not aveilable; however, Delohmann, Kitsmiller and

.
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Witherup (Am. Jo Clin, Path. 141735 1944) found that only
after 20 perioda of exposurs,; each of 7 hours, to the
vapor of phanol in the air in the conocentration of 0.1 to .
0.2 mg. por 1, 414 any respiratory distross or fatalities
develop among & proup of 12 guinom piisss Rabbits and

rats zurvived muoh longer, Since it is 1ikely that the
vapore of meta~ end pura-orosol sre comparable in toxiow
ity, it doee not appear that the deaths reporited herein i

are attributadbls to corosol.
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Zhe Appliostion of Pydreul P-9, Arcelor 12h8 snd
Iriorepyl Fhosphate Upon the SKin of Fabbits
bxporimental ethods. In socoordance with the teoh-

nique of Draitre, Wooderd snd Calvery (J. Pherm, sxper.

iherap. 821377, 1945}, one of a series of graded dosngos
of oach of the undiluted materials, FPydrauwl F-9, Aroclor
12,8 end tricresyl phosphate, was mambuflmd for 24 hours
in eonteot with the inteet skin of one of & group of rab-
bite., In this nmethod, the halr wes olipped from an area
of skin 6 to 7 inohes wide and completely enoiroling the
trunk of each rabbit, In other groups, the outermost

layey of skin wes ebreded by soratehing thin furrows 7.5

e, in length and a few millimotere spart with an hypo-
dernic needle.

In elthex caee, the ontlre trunk was covered with a
sleove of dental rubber dam whioh fitted tightly at the
ocophalad and ocsauded edges of tho olipped area and loosely
over the intervoning erea. During the 2hi-~hour period of
contaot the rabbit was kept in stooks. At the end of the
2ly hours, the material wes removed {rom the skin of the
animals by warhing with water and a sulfoneted oil, "pH6", !

In eddition to the three materials mentioned previe

ously, & produst designed to fulfil} the same purpose,
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Oargoyle DTE, was investigated. Gargoyle DTB (Socony)
is sald to bo & pstroloum base hydraulie fluld oontaining
rafoute amounts of a rust inhibitor and an oxidetion
inhibitor, OCsrgoyle DTE hae the spesific gravity (API)
of ‘$%.1, & maximum powr point of 20° F., a uinimum flash
point of 3950 ¥,, a fire point of 497° F. Its viacoslty
at 1000 F,, 230° P, and 210° F, 1s 225, 116 and 40.5
343,U., rospsotively.

ixperimental lesulbts. The pertinent data of the
oxpsriments relating to Fydrsul F-9, Arooclor 1248, tri-
oreayl prosphate and Gergoyle DTE are given in Tabloes
1, 15, 16 and 17, respoctively. Tadle 18 sunnarizee
the essential iInformation in the preceding tedbles,

Two rabbits died following the mpplioation of J.4
ml, of Pydrauvl F«9 por kg. of body welght upon the
inteot skin of eeoh, whoreas only 1 of 3 rabbits died
When tho doBape WaB 6.0 ml. por kg. Three rabbits sure
vived whon osch wes subjoctod to the applioation of 3.6
nle por kge Tho dosere of 6.0 ml, per kg was lethal to
3 rabbits when applloed upon theisr abraded skin (Table
W), ‘

Two rabbits disd following the spplication of 6.0
mls of Aroslor 1248 per iy. of body weight upon abraded
okin of emnoh, wheroas only 1 of 3 rabbits died whon the

0615657
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dosage wes 9.4 or 9.0 ml. per kg. The dosage of 9.4 ml.
per kg. was tolerated by 3 rabbite when applied upon their
intaot skin (Tabdble 15).

The epplioation of trioresyl phosphats upon the
intaot skin resulted in the death of a rabblt given 9.k
nl. per kg. and in that of another given 6.0 ml. per kg.
When the dose was reduced to 2.5 ml., per kg., 1 of 3
rabbits died, whereas 3 rabvblts, each given the dosage
of 1.6 ml. per k@g., survivea {Table 16).

Five rabbits with intaot skin and 3 rabbits with
abraded skin survived following the application of 9.4
ml. of Gargoyle DTE per kz. upon their skin {Table 17).

In no instence was the intaot skin of the radblts
injured by the application of these materlals. Nolhing
remarkable ocourred when Gargoyle DTE wes applied upon
the abraded skin; however, the abraded skin beceme very
slightly erythematous after Pydraul F-9 or Aroolor 1248
had been applied,

¥rom the Kettering laboratory in the Department of,
Preventivse Mediocine and Industrial Health, College of
Medioine, University of Cineinnati, Cincinnati, Ohlo.
Bxperimental \York and Report by:

Joseph F. Traon, Ph. D.

Frank P. Cleveland, M. D,

Frederic E. Shaffer, ¥, S,

John Cappel, B. S,

Thomes Gahegan

Williem Wegner
Approved

Robert A, Kehos, M. D.
Direotor .

Date Mareh 11, 19%%
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Ihe Mortslity, Length of Survivel, and Changes in Welrht

of Animels Hxposed Yo the Vapor of Pydrenl F«9 in Alp

(Concontration of Fydraul 1«91 0,00377 mte/l.)

(Luratlon of Lxposures S x 7.0 iours)

Change in Yelght Lenyith of
rEpressed as survival
Percentare of Altor
Initlal Welght LADOBUNS
Jofore the
Initial] During Aftor Anlmels
) Identification | Welpht } Period ofjrericd of dere ¥illed
Number kgo Expnsure }Exposure Yate Days
Gat A359 2,504 =24l - Survived 10
Guinoa ¥ig ATHOY} 0.9B9 1. + 3.3 Surwived 10
Gudrea ol ATHAY 0,981 «3,1 - 045 survived 13
¢ ilce 1] Av. - - Survived 10
)| c.0198
3 uice ] - - Survived | = 13
Rabbit 02l 2.038 “buh +21.0 Survived 10
iabbit w2y 1,963 -049 - Supvived 10
Rat D539 0.2,8 *1.2 +15.7 Bupvived 10
sat DELO 04209 43,3 + 3.8 |3urvived 13 ‘
nat DSy 0.252 | 1.6 + 1.2 |[survived 13 {
]
!
b
0615659 '
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posed to the Vepor of Aroe

{Duration of Exposures i x 7.0 Hours)

(Conoentration of Aroslos 1248t 0.0431 mg./1.)

t

TOXSTUDIES0139

Change, in Welight Length o
Expressed a8 Survivel
Percontese of Af ter
Inltial Weight Ixposure
Bafore thd
Initisl{ During After Animals
. Idontification | Weight | Period of] Period of Were Xillq
\ Number ¥z, Lxposure | Exposure Fate Days
Cat 4378 4300 - 2.8 - 3.0 survived 6
Gulnea Plg A757] 0.908 - 4.8 0 Survived 6
Cuinea Fig A7S8]  ©.939 - le2 - 243 Survived 6
Y iloe Av. +12.4 - 2 Svrvivoed 6
27,0178 3 Survived 7
Habbit 1906 2.0l - 6. + 6.7 Survived 6
tabbit Q07 2.4 + 1,7 413,11 Survived 7
tat 1203 04179 +11.7 - survived 6 )
{
et 28l 0e170 +14.7 +11.2 Swrvived 7
0615600




% A8 e AR sy i T 5 -~ -
.Oo
Vo
’o,é
4/,.;
4
4
Tedle 3 »
- The Morbelity, Length of Survivel, and Changes in Welght of i
Animads Exposed bto the Vepor of Ipieresy) Phiospbate in Alr [
(Conaentration of Trioresyl Phosphates 0.0615 mg./le, o2 pepeme)

{Duratlon of Zxposurst 8 x 7.0 Hours)

‘ Length of |
Change in Weight Supvival .
zxprossed o8 After
Fercentege of LXLosure

Inttial Welght ofore the

- Animals Were

Initisd | During Aftey K11led (X)

Idontification |Weight | Pertod of {Pericd of or pied (D)
Humber kkee Exposure |Exposurs Fate Days
Oat A353 3.226 + 5.6 0 furvived X
Guinea rig A733| 0.889 + 1.6 - Survived X
Guinea Pip AT3L] 0.811 - 0.5 + 4.0 Survived| 10 X
5 Aloce Av, +13.4 - Survived 3 K
0.,0164 Survived |. 10 K
Rabbit F797 1.779 + L6 0 Survived 3 K

Rabbit F798 1.841 + 6.5 - survived 4L D (1)
ttat D536 0,130 +U,6 + 642 sSurvived K
fat D537 0.140 + 7 +25,7 Survived| 10 X
Rat DY38 04129 +28.7 - Survived] 10 X

(1) Death due to perapitic infestation of liver unrelated to
exposure.
0615661
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Table 4 FON 4
Concentrations of Various Decomposition Products in Alr of Chamber NT ‘4 P
in the Several Experiments £ B
Ixpressed as mg./1. on Upper Line epd p.p.m. on Lower Line
Varietion
¥aterial in HCL . 53
in Contact| Temperature Material {uncor- . ;
With of Inconel | Experiment} Added rected for| Tricreayl{ Free Cearbon
Inconel o r. Kunber ml./min. | Aroclor | Phosgene Phosgsne Phosphate } Cresols { Monoxide
Pydraul 1240 - 1256 1 0.143 - - 0.0328 - 0.00065 -
22.7 0.5 .
Pydraul 1245 - 1260 2 0.133 - - £.0180 - ©.00052 - E
12.5 0.12 -
Pydraul 1240 - 1250 3 0.167 - - 0.0164 - ©.00038 -
1.4 0.09
Pydraul 1245 3 0.245 - - 0.0155 - - -
. 10.7
Pydraul 1245 5 0.220 - - - - -— -
" Pydraul 1040 - 1055 6 0.132 - - 0.0005 - 0.0459 Ve
0.35 10.7 i
0615662

TOXSTUDIES0141



~ %
Table 4 (Page 2) SN i
12818 = Tr Ag ‘f
Expressed as mg./l. on Upper Line and p.p.m. on Lower Line .
Yariation E
Xaterial in . FC1
in Contact] Temperature ¥aterial (unocor-
With of Inconel| Experiment| Added rected for{ Trieresyl | Free Carbon
Inconel °F. Fumber x}./min. | Aroclor { Phosgene | Phosgene) | Phosphate | Cresols | ¥oncxide :
Pydraul 1047 - 1052 7 0.125 - - 0.0012 - 0.0485 - 17
0.83 11.3
Pydraul 1049 g 0.113 - - 0.00096 - 0.0487 -
0.67 11.% ¢
Pydrsul | 2049 9 0.148 - - - - o.0s13| -
12.0
Pydraul 1047 10 0.100 - - - - - -
Ai-oclor 1247 - 1256 1 0.113 0.12% 0.C0203 0.121 - - C.2%
16.3 0.52 83.9 26.7
Arcclor 1247 - 1252 2 0.1k 0.111 { 0.01&6 0.147 - - 0.0366;
. 14,6 4.8 101.9 33.0
Aroclor 1249 - 1252 3 ©.125 0.077¢ | 0.0012 - - - 0 0016
. 10.2 0.31 R % S
0615663 ' i
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inble & {(raue 3)

supressed as r./l. on Upper Lize and p.p.m. on Lower Limt

Variation |

Material in HGL B

in Contact| Teryerature Moterial {uncor= i
with of Inconel} kxperiment| Added rocted Lor! Tricresyli Free Carbon
Inconel ° F. Number ml./min. § Aroclor |rhosgene! rnosgene)| Fhosphate | Cresols | Nomoxide
Aroclor 1z52 ’ I 0.230 €202 - - - - 00007}
1344 , 0-1 .o
Aroclor 1249 5 0.0569 O. 9573 2.0109 G.0L3 - - 0.6&
T3 2.8 Ged 22.7 s
Aroclor | 1252 6 0,067 5.03071 0.0018 - - - 0.0386,
Zel Cely 4.8
el
, H
Aroclor 1049 - 1053 8 G.121 2.17 0.00035 Q.022b. - - 0.0aﬂ:g
285.8. 0.09 . 15.5 ) 23.5 i
Aroclor 1049 - 1053 7 0.122 1.80 | 0.00071 0.0154 - - 0.0308!
237.1 0.18 1.7 27.8
Aroslor 2049 - 1051 9 _0.121 1.37 | o.oco37{  0.0253 - S 0.0246
. 180.4 Ca09 17.5 t13.2
Aroclor 1049 10 0.120 .2 | - 0.0190 - - 0.0220,
163.3 13.2 ‘ 19.9 - 3

0615664
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;CONFID

£

|
i
c
NT’ALE

—ub

Fxpressod s8 ip./l. orn pner Line and p.i.t. on Lower mﬂ
i

Variatlon

Material in 21 “

in Contact | Terperaiure {uncor~- ’
with of Incomel | Exgorinment o rected for § iricrezyl | iree Carbon
Inconel o F. Nurber ml./min. | Aroclor | raesgene | #hoscenc) | Phosphate | Cresols | Monoxisd
Aroclor 1051 n ¢.120 0.918) - - ; - 0.021
126.9 19.0
Aroclor | 2049 - 2051 12 0.058 .60 | o.c0082 0.0171 - - 0.0251
210.7 0.13 139 23.2
Aroclor 1050 - 1052 13 04065 1.31 - 040207 - - c.0124
172.5 7ol 11.6
Tricresyl | 1240 - 1256 b1 0.1k - - - - 0.0049 -
Phosphate 1. i
Tricresyl | 1249 < 1252 2 0.222 - - - 0.0013 | 0.00266 0,029
Phosphats 0.9 . 26.3 3
Tricresyl | 1247 - 1253 1 0.121 - - - 0.0088 | €.00158| 0.0
Phosphate 6.0 Gals 3.1

Tricresyl | 1257 4 C.233 - - - - 0.00676 | -
Phosphate 1.6 !
Tricresyl | 1249 6 04210 - - - - - -
Fhoepbate o

K
0615665 i
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Expressed 88 iefl. on Upper 1ine and pe.uem. on Lower Lines

Varleticn
Materisl in el R
in Contaet] lerperature Heterlal {uncor- §
with of Incomel| kxperiment| Added rected for | Trieresyl| Free Caxbon :
Inconel ¢ F. Fumber ml./min. | Aroelor | Fhosgene} fhosgene) | Puosphate | Cresole | Monoxtde
Tricrosyl | 1245 8 6.0T1 - - - - 0.002Lf  ~
Fhosphate Ce3 .
Iricresyl | 1258 7 0.072 - - - - - - 1
Phosphate -g
1
Tricresyl 1G5 - 1057 1 Ca130 - - - - 0,011 - 3
Phosphate 246
Tricresyl { 1049 - 1051 13 L1285 - - - - 0,098 -
Phosphate 23
Trieresyl | 1025 3 C.120 - - - 0.550 0.0565 | ©0.0254
Phoaphate - 22.6
H
Tricresyl | 1053 10 0.175 - - - - - - 3
Phoaphate 3
Tricrssyl | 1053 1 0.195 - - - - - - !
Fhosphate
Trieresyl | 1049 - 1051 9 G088 - - - - 0.35 -
Phosphate &1 3
L
Trioresyl { 1051 12 wlo82 - - - - - - ; :
Phosphate T
0615666 -
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Tie dordelliby, len it of Jwrvivel, sl clnrres In o Uelfht of
£0 Aerosols ror ol bi urcy,lre sydreul ¥-7 Into zx In
leated L0 £ ¢ wre of 12509 F. {577° CeJ i

Chan.e in wei;ht
wxpressed aS rorecriale Lenzth of Survival
of Initiel of Aninalis That
Disd (D) or Were
Exper- | Duration of During Xilled (&)
iment {  axposure Tdentificaiion Pariod of Alter Lest ,
Fumber Hours Famer LXposure Feriod of Exposure
1 6.0 + 6.25 Cat A3TL- . =1i.0 +11.2 sSurvived 7 days K §
. Guinasa kig ATH9 - 1.2 - Lled - :
6.0 + 6.25 | Gulnea Piz ATOQ -11.1 + 1.8 Lurvived 7 days K '
6.25 3 ¥ice :
0.0 + €425 | 2 Mice ) - :
640 + 6,25 Rabbit ¥93& - 6a ¢
640 # 6,25 | Rebbit F933 - 42 !
. Rat £301 - 1.0 1
6.0 Rat E302 - lalt b
2 675 Cat A379 3170 - je% :
’ 64,75 Cuinea Fig A7061 450 - 1.8 :
) 6,75 Guines pig AT62 [e RS ¢}
6475 #ouse AL35 0.025 - 5.0 ;
6.75 3 Mice A7 a0e020 - :
6.75 Rabbit P 2,267 4 e
6475 Rabolt F935 © 24270 ¢ i
6.75 Rat #303 0.160 - 2.2 :
6475 sat B304 C.205 - L.9
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isble 5 (race 2)

Chene ir weiziwt 3
ixpressed as rorcentere | Faie a® | len;th of Survivel,
Initial weignt Hoted at of Animsls That |
ingd of Died (D) or Were
Exper-§ Duration of initial During After Last Killed (K)
iment | Exposure ldentification welght Foriod of ! reriod of | reriod of After Last
Fumber flours Kumboxr K2 e Ixposura BXporure uXposure Period of Exposure’
3 3.1 Cet A370 3.0£0 - 75 +10.0 Survived 7 days K
3.1 Suines Fiu A?ZE [P 13254 - 2a7 - Died -
3.1 Guinea ¥ig A7 0180 - Tl + 9.2 Survived 7 days K
3.1 3 ice Av.0.015 - - Dled -
3.1 2 Mice AV.U.0175 - - suevived 15 days X i
3.2 Rabbit ¥935 24170 [ + bl Lurvived 7 days X ;
3.1 Rebbit FG37 2.47¢ - (b - Jurvived 2deys B -
3.1 Rat 305 C.200 - 3.5 - Died - !
3.1 Rat E306 Ge200 - 1.0 - Died - B
L G.9 Cat A301 24325 - 1.9 + 5.0 9 days K
09 Cuiner Piu A76S [T - 1.6 - -
0.9 CGuinea Pi; AT706 0,418 o] + D2 15 days X
0,9 Y illoce Av.C.017 - - -
C.9 1 rouse C.015 G +53.0 1; daye X
0.9 Rabbit #4335 1.998 Q +27.2 15 deys K
0.9 rabbit ¥$39 24330 o4 +27 .8 15 days K
0.9 Rat 1307 0.205 - 6.8 +25 ola 1 days K
. Q.9 Pat 5308 C.388 =1C.6 +32.4 15 days K
g 0.25 Guinea pls ATO7 Coly - Z.2 + Ll 2% days K :
0.2% Culnea iy AT68 V60 - Ll +1C.T & YK N
0.25 S silce Av.0,.0156 Q + $.3 25 days X »
0.25 Rabbit L0 20115 - Gelp 3749 2 days K .
0425 Reabbit Foid 2.050 ¢ 205 2¢ days X
Q.28 Rat £309 0.187 ~Lij ol +35e9 26 deys K i
0.25 Rat k310 0.188 - £S5 +30.3 26 days X H
i
E

. 0615668 'i
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ieble &

The fortallits, Lencth of “urvival, znd Chences In wei hi of Animsls «Xxo0864
to ferosols Ivrmed by Jrepiin i.drsul =y Into s Incorel Jube i
Healed to & ierperature of 1050° F. (3650 C4) -

Chaxn;e in welsht ]
kExpressed ax rFercentace | Fate &8 | Lenyth of Surviwal
of Imftiel welght Loted at of Animele That !
wnd of Died (D) or Were |
Expere{ Duration of Initial During Al ber Lest Eilled (X) . F
iment| ifxposure Identification delight roriod of isricd of {sorled of After Last .
Humber Houre Humber kie LXposure CApGERYe Exposuwre Period of Exposure
6 6e5 + 648 Cat A376 3.085 - 7.3 - b.2 Survived 3 months K
6.5 Guineas £z AT7LY Ci50 - 5.3 - Survived 16 bhours P
6.5 Gulnea PLiz ATTO 0103 - T2 - Died -
6.5 + 6.8 1 ¥ouse - - Dled -
6.5 + 6.8 1 Xouse 3} aveca0ily - - survived 3deye D
6.5 + 6.8 3 Mice - B survived 7 days K
6e5 + 6.8 Rabbit F9. .2 2,190 - -22.6 Surrived 17 days D
6.5 * 6.8 Fabbit FoL3 2.240 <ih - Survived 4 days D
6e5 + 648 Rat E311 C.235 =20l | - Survived 3 days D
6.5 + (48 Rat E312 0,208 - b +33,2 Survived 2y days K J
7 6.8 Guines Plg A771 CLi90 - 5.9 - Died -
. 6.8 Guinea P1lg A772 0465 - 1.3 - Died -
6.8 3 Mice ) - - Died -
6.8 1 House M Av.0.017 - - Survived 3days D
6.8 1 Mouse ) - - Survived S days D
6.8 Rabbit FGLL 2.055 - 5.1 + 8. Survived 23 days X i
6.8 Rabbit FOLS 2,140 ] +23.5 Survived 28 days X
6.8 Rabbit Folb 2.410 - ~12.1 Survived & days D
6.8 Reat E326 0.230 «13,0 +2h.6 Survived 29 4y X |
6.8 Ret E327 0.280 - 8.6 -28.6 Survived 1 month P ;

0615669 a
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sgole & {1z e 2)

ccur

»

DEINTIAL

Fete es8 ] Lonith of Survival
Soved at cf Animels That |
¥rd of Lied (D) or Were °
Exper={ Duration of Initial Alter Last K1lled (X) .
Inant | Exposure Identiflication walght rariod of rericd of After Last B
Kmber Hours Funber Ko LXLOSUTe wposure § fericd of Exposure
8 34 Culnes Fij ATT3 0.;00 - 3.1 - " Pied -
3kt Culnea Fi: AT7Y Qais35 - 34 - Died -
3.l 3 tice ) - - Died -
3.4 1 iouse ) Ave0.023 - - survived 6 days D
3.4 1 Houme ) - - Survived 6 days K
3. Rabbit ¥gL3 2.020 «26.2 FE L Survived 1.6 mouths X
3eds Rabdbblt FYLL 2250 =231 H Gl Survived 18 days K
3.4 Rebbit F9S5 1.940 | ~11.6 +38.1 Survived 28 days K
3 Rat 8328 C.230 - Ty +24.,7 sSurvived 27 days X
34 Rat E329 C.230 ~12.6 +35.7 survived 27 days K
9 0.9 Gulpen Fig AT775 0.430 - 1.6 3642 Survived 19 days D
0.9 Guinea Pig A776 0105 - 3.2 - Survived 1day D
0.9 2 Mice ) 0162 - - Died -
0.9 3 ¥Mlce yi Ave0.0 - - survived 4 days X
0.9 Rabbit FGLé 1930 o +2745 Survived 20 days K
0.9 Rabbit P95 2,180 o] +28.5 survived 25 days K
Ce9 Rabtit F9 1.870 -17. +36.6 Survived le6 months K
. 0.9 Rat £330 0,260 0 +30.5 Burived 27 days K
0.9 Rat E331 0.230 [+ +34.8 Survived 27 days K
10 V.25 Cuinee Fig A777 0.845 - T2 +11.7 Survived 1.7 months X
0.25 Guinea Pig A778 0.695 - G2 + 5.0 Survived 17 months K
0425 5 Mice Av,.0.0122 ) - Survived 3 days K
0.25 Rabbit F959 2,040 - 0.7 +35.5 Survived 28 dayes K
0.25 Rabdit FO6L 2,095 [ +3.5 Survived 28 days X |
0.25 Rabbit F961 1.735 0 +25.9 Surwived 25 days K
0.25 Rat E332 0.200 - Te5 +£7.5 Survived 29 days X
.25 Rat E333 0.235 ~10.6 2, Survived 29 4ays K 0615670°
e T e - - e e re—r————, ]
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Table 7

The “ortslity, Ton-th of Jurvivel, end Chenses In welsbU of animals Exposed

e e b 9

to foerosels rormed Ly Jropuing Aroclor 1248 Intc en Inconel Tube
Heated to a ‘emperature of 12600 . (677° C.) "
Chance in Weliht . 1
sxpressed &s rercents.e | Fate as | Lepgth of Swrvival !
of Initial Lei ht loted at of Animals That :
End of Died (D) or Were
Exper-} Duration of Initinl During Af ter Last Xilled (X) .
inont sxposure Identiilication Welshd Yericd of reriod oi Foriod of Alter Last
Xunber Hours Kumber e ixposure Lxposure Zxposure | Feriod of Exposure i
. 2
1 T.C Gulinea Pl ATT2 0.415 - 1.2 - bied (1) - H
7.0 Culnes Pig 4700 e 7S - 1.1 - 2led (1) - :
7.0 g Nice AveDe01EL - - 5 pled -
Te0 Rabbit FO62 24105 - 1.7 - vied (2) -
Te0 Rabbit ¥963 24205 - 1k - vied (2) -
7.0 Rabblt FGol 1.960 : [¢ - Died (2) -
7.0 Rat £33 G220 - 5.4 - Died -
7.0 Ret 2335 0.25! - 6.0 - Lied -
2 3.0 Culnea ¥iz 4762 G.130 - -29.8 survived 3 days D
. 3.C Gulnea Pig 4783 G.hho - 45 - sied (3) -
3.0 S Mice Ave0.0L72 - £.6 - 5 vied -
3.C Rabblt i 1,750 =-19.1 * T Lurvived 27 cays D
3.0 Rebbit 1.800 - Y2 - Iurvived 6 days D
3.0 Rabbit 1.868 - - Died - ~
3.0 Fet 2336 $.265 - 1.9 - Dled -
3.0 Rat =337 0.2440 - L2 - ted -
c615671 3
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TresaTiaL

of Survivel

of Animsals That

Died (D) or Here
ixpere | Suraticn of Ailled (K}
Iment | Lxicsure Identificetion sericd of After Last

Fumber lours Zumben LXpoLure Poricd of ixgosure
3 1.C = <~ el ived 7 hourse D

1.0 L - =32 ;ived ; Gays P .
1.0 - survived Y minutea D

1.¢ 16 - Survivsd lday D
1.0 - ~urvived 6 esys D
1.0 ‘ouse - sevived ¢ cays D
1.0 Hebbit ¥ Q¢ +28.7 turvived 23 cays X
1.0 Rabbit & ¢ 4273 “urvived 23 dsys X
1.0 Rebbit Fy < 5.0 Cervived 23 days X

1.0 Rat 338 - veld +36.3 vurvived L days K y

1.0 wat w33y =10.6 +30.5 Jurvived 2l days X :
i G.33 Guilnea Pin ATLG Gal b0 - Ga7 Survived 1déay D
. 0.33 Gutnea vis ATOY Gel 6l - ~urvived 4y days D
0.33 5 Mice Ave0l01E2 ~2Ze0 L Jurvived idsy D
* 0.33 Radbib FHLS 2.075 - 1.1 Survived $ deys K
0.33 Rabbit 7966 1.344 - survived 1 days D
0.33 Rebblt F967 1.9 - 1.0 Survived G deys K
0.33 Rat E340 C.220 [+] survived 13 days K
0.33 Rat 2341 Qo225 ] curvived 13 days X

0615672 !
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sevle T (Foce 3) CCHFIDENTIAL

Tl M .

Caen:e in Weiiht
Expressed =3 cerconbeye | rFate as Length of Survival i
of Initial welght Hoted mt of Aninals Thet
Lnd of Died (D) or Wers i
Expere| Dureticn of During Last Killed {K) ]
iwent | sxposure Identiflcation reriod of rericd of After Laat i3
Humberxr fHours Hhueber LAPGINDe Sxposure Feriod of Exposure
S 3.0 sulnes Piy 2708 - 9 days D ) }
3.0 Suines rigp ATEY - 10 days D “
3.0 L iece o Cu Ll «25.5 - C
3.0 1 “ouse 2 Bhihih itk - L daysd |,
3.0 Redbit FUOT 24160 - 7.1 22 deys K
3.0 Rabblt FyL9 L.895 - 39 22 days X i
3.0 Rebblt ¥970 2.870 - 1.1 7 daya X :
3.0 Rabt B342 ¢.280 - Leb 12 4878 K 1
3.0 Fat £343 4215 - L7 -
H
6 1.0 Suirea Pig 4790 0.60% - 545 Lurvivsd 1.6 monthe X
1.0 ¢ulnee Fi: ATS1 CJi25 - G5 Survived 1 =month K "
1.0 5 xice 4£7.0.012 o S survived 28 days X
1.0 kebbit ¥971 10795 2 Survived 22 deym X :
: 1.0 Rabbit 7y72 1.350 C survived 1.} montha X -
. 1.0 Rabbit F973 1,800 ¢ Survived 22 days X :
1.0 Rat 53id C.330 o Jurvived 23 days K
1.0 Rat =345 Ze2y5 0 curvived 23 days X
(1) 2.25 hours iro: the stert of txporure. v
{2} 6 hours fr.x the stert cf exporure.
{3) 1.5 hours from the start ¢f ¢ q.ofure. 0615623
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cON;:;gNT:.“L ‘
lebls O
The Fopbality, Len: oh of curvival, and Shen o ss In b of rnimels dxsosed
Lo fiercsels ioried by Urop..in. Arocclon 12! Inconel fude i
deeted to o lumwerature of 1CS0S . (S4L40 .} . -
Change in veirn T
lxpressed zs rercento e | rale as | Length of Hwrwival
of Inisial welirkt “oted at ¢ Animaks That
ind of Died (D) or Were
dxper={ Duration of uring Last Xilled (X) - !
iment{ Xxcorure Identillcation rerind of Feriod of After Last -
Hunber tloure Huaber FRDOSUTe Xposure reriod of hxpoam-&
8 740 Culnea riz A¥%%L ~ 2.3 - ied - i.
T0 Gulpea Pilg e’u‘/,i C.},‘,SC’ - Ze2 - vied - ‘
7.0 i #sleo . - - - i DL - 4
7.C + 7.0 1 liouse 3 Av-0.0230 - - Survlved 12 hours D
7.0 +.7.0 Rebbit Fo7Y 2,060 - 5.2 - o5 -
7.0 + 7.0 Rabbit Fyrl 2.200 ~1C.0 - Dled -
70 Rabblt FG79 Z2.175 - Ge2 - Died -
) Ret 361 2.260 ~ Ta7 - Dled -
7.0 + 7.0 Rat 362 C.295 - =32.0 durvived S édays D
7 TeC Cuines £i. A792 Colt50 - Died -
. 7.0 Culnea PiZ A7‘73 Ouli2 - vied -
7.0 2 #Mice } - Z Died -
7.9 1 ¥ouse 2 av.0.019 - Survived S days D
7.0 2 Hice 7 - 25 daya K
7.0 Rebbit Fotl 1.965 - 5 dayd D
7.0 Rabbit Fy75 1.865 .2 Lurvived 1.3 months K
7.0 Rabbit F976 24005 +19. survived 1.3 months X
7.0 Rat £359 0.305 - Died - '
7.0 Ret 5360 C.320 - Died - ¢
E
0615674 P
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rable 8 (re.e 2)

CCE;FIDEN

&

TiA
e
Chanye in Weliiht . B
axpressed as rorceuntage fate as Long:th of Survlival |
of Inivial wWeipht Noted at of Anlwmals That i
ind of Disd (D} or ¥epe
Axpor- | Duraticn of Initial ouring Af ter Las% Ailled (X}
iment Exposure Identification welizht faried of Pericd of Perlod of After Last i
Rumbes Hours Humber kg Lxposure CAFOSUDS ssposure | Feriod of EXposure
9 3.5 Cuinea Tig ATS $.370 - - Died - B
3.5 A7 Ca.il5 - - Died -
3.5 ) - - 3 Dled - H
3.5 ) av.0.01y - - Survived 10 days D
3.5 ) - - Survived 20 daye X - ;
3.5 2.320 -13.8 +15.6 Survived 1 month X
3.5 2E5 - - 4.3 Surelved S days P
3.5 z.385 - O - Lied -
3.5 hat 2363 C.250 - 3 +23.1 Supvived 1.1 xwonthe X
3.5 Rat E364 0.240 =108 42642 Survived 1.1 mnonths X
10 1.0 Guinoe ¥Fig A7%8 G55 - o2 - Died
1.0 Cuinea rig AT99 04130 - 3.5 - Survived 2.8 hours D
1.0 5 #ice Av.0.0150 - 242 +37.9 Survived 20 days XK -
1.0 Habbit FGEG . - - 6.9 Survived 6 days B B
1.0 Rabbit ¥991 2.250 - 3.5 +17.3 Survived 1 mooth X
1.0 nat 2365 0.315 - 4eb +21.8 Survived 1.1 months X
1.¢ Rat =366 0.305 - hed 4160 Survived 1) éays X
11 .33 Suines C.h10 - 5.1 Survived 12 daye D
C.33 Guines i Goli S5 - 1.8 - vied N 4
033 S H#ice Avo0.030 =2(.8 +:5.5 19 cayd X
Ge33 Rabblt 2095 -11.2 +201e3 1 memih X k
0e33 Babbit 24220 - 32 =2 eig 1.3 months X 3
0.33 Habblt 20140 - «26e1 12 days D
0.33 Bat 2367 0.280 ] +29.5 1.1 months X
0.33 Rat £368 ©.255 ] +38.7 1.1 monthe X
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Fadble & (rage 3)

CONFIDENTIAL

itk T

P

Chance in Weight

Lxpressed as rercentaze | Fale as Length of Survival)
of Initial Weight soted &t of Anirmls That =
d of Died (D) or ¥ere':
Bxper- | Duration of Inftial During After Lest (K) N «;
fmont | Exposure Icentification weisht veriod of | Poriod of |Poried of Ari‘-e&' P
Fusber Eours Humber ¥Ee LT OBV Exposure kExposure | rFeriod of Exposuzre {
12 3.5 Guinea P1lg AG02 - 3.3 - Died -
3.5 Sulnes ¥ig 4803 - o2 - Died -
3.5 5 #ico [4] +22.1, Survived 15 days X~
3,5 fabbit ¥997 - 72 +20a5 Survived 29 days X
3.5 Rabbit F993 ~ 5,5 +11.3 Survived 29 éays K
3.5 Rabblit F999 - - 5.7 Survived S days D
3.5 Rat E369 o +10.9 Survived 1 month K
3.5 REat E370 o +26.7 Survived 1 month K
13 1.0 Cuinea Piz AGCL 0.425 24 - Survived 3 hourse D
1.0 ¢ulnee Pig AS0S G405 1.0 - Survived 3 bows D
1.6 3 Hice AV.0.017 [} - Survived 16 days K
1.0 1 Xouse ) Ve - - Survived 7 days D
1.0 Rebbit (2 23110 -18.6 +410.6 Survived 37 days X
1.0 Rabblt G3 24410 - 6.6 +2i1.8 Survived 29 days K
1.0 Rebbit G 24345 - 32 +12.)] Survived 29 days X §
. 1.0 Rat E371 Ce230 - 5,5 + 9, Survived 32 days X
1.0 Rat E372 0,235 - 2.3 T Survived 32 days K
0615676
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The ortality,
to Aerocsols [ormica

Table T

o of Survival, snd Chercos in sei:nt of fninelds mxposed

CONFip

ENTIAL

ricrosyl Facschale Inte en Inconsl Tube

Honted o 8 iopePsbucc of 12509 ¥ (4779 C.)
Chanre in wWeli b .
wrpreszed fe Fercentace Lencti: of Survival
of initial el of Animals Thet
Hied (D) or were
Expere } Durstion of Initis STring after ¥1lled (K)
iment Exposure Idontirication valight Pericd of Feriod of jrericd of After Last
Sumber Hours Humier k. Lxposure Exposure wzposure | ferlod of Exposuare .
15 2x 7.0 cat A371 3.612 - GJ5 + 1.2 7 days K
2x7.0 Guinea Pix AB6Z »idid - L0 +11.9 22 days X
7.0 Gulinee Pig A803 0.‘.‘,% - 23 - -
2 x 7.0 3 Av.0.015% - - 14 -
2x 7.0 Rabbit G178 24963 - oy +12.9 Survived 17 days XK
2x 7.0 Rabbit G179 2.503 -15.6 Survived 1; daya D
2x 7.0 Rabbit 6180 24792 - L.9 +1%.6 Survived 16 days K
7.0 Rat 79 .06 - 2.2 - Yied -
7.0 Rat By80 04450 - - Died -
2 7.0 Guines Flyp AUOS C.110 - 49 ~35.0 survived 3C days D
. 7.0 Cuinoa Pip AG09 CoiS5 - 1. - vied -
70 S Hice Av.0.017 - Se - U pied -
7.0 Rabbit ul 1.945 - 6a2 +3ta0 survived 27 cays K
70 Rabbit &9 2.010 - 247 +22.1 survived 27 days K
70 Rabbit G1C 2,075 [ +33.5 Survived 27 days K
740 Rat =375 0195 LI - vl -
7.0 Rat E376 0.225 -1z.C - vied -
0615677
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gt iare 2 o i
isble 9 (iage 2) ClnrFiDENTIA, ¢
Chence in woijht 1
Zipressed &8 rFercentage | rave se | lLencith of Survival
of Initiel Weli ht ioted et of That !
ond of Died (D) or Were
Bxper~ | Duratlion of ntsisl During Af Sor Last Xilled (K): B
iment Exposuxe Identification weliat reriod of z'cmw. ol Foricd of After Least .
Funber Hours Humber Ke LXpORUre kxzosure | Period of Exposure :
b 33 C.L00 - 2.6 Died - i
3.5 Cois20 - Died - H
345 - 2 Died -
3.5 £9.0e017 «10.0 urvived 22 dsys D
3.5 2 urvived 3% days X -
3.5 Ravbly 5 2270 [+ urvived 28 days X
3.5 kabbit b 20110 [ Survived 28 cayms K
3.5 Rabbit G7 2.0 - 0.5 wrvivod 28 days K
3.5 Ret 373 Ga220 ¢ fvurvived 34 days X
3.5 nat £37k Ge21S 0 Survived 3 deys X
4 1.0 Cuinea ¥iz 4522 TubkS - 1.5 -
1.0 Cuinea Fis A823 G330 - Se3 - It
1.0 S Hice Av.0.0150 - 22 days K '
1.0 Rabbit G22 24095 - 240 19 dayes X i
1.0 Rabbit G23 1.995 - 2.3 12 days D
1.0 ebblit G2i 2.110 - o9 28 deys K
1.0 Rat n399 <282 34 - 6,0 1.1 months K
. 1.0 Rat EL00 0,210 - 3.8 1.1 months X
6 0433 Guinea rir AlL2 Ce9C5 ~ 2.1 & deys X
033 Gulnes ri; ALL3 500 [ ¢ daye X
0.33 5. x4ice Ave0a022 Q0 11 days.X
033 Rebbit Tl NP S0 Z deys X
0.33 Rabbit Gl17 “el20 - Gal 1.1 months X
0.33 Rabblt G118 Zel - He2 S daym X
0.33 Rat L3 0e175 - 547 0 days K |
0.33 Rat Bl 0.205 [} 8 cays X

e —— L - c . Lo 0615678 j
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igtvle 9 (coe 3) SheRAL
Chanye in uei hi
Zoprecsed s Fupes Iste as E
of fnitlal VWelirn noted et ¢f asnimals That 5
and of Lied (D) or kera .
Expor- | Duration of vuring alter Last %12led (X) .
iment Exposure Identirication reriod of reriod of verled of sLter Last
Kumber Hours Hurber _EPOSUYS Axposure zipogure | Period of ‘xposure
8 3.5 cuines pip ACLS 1.060 o} + $a3 Survived 7 days K. }
3.5 Guines iz AGLT C.T70 ~7& +13.2 survived 7 éays K :
3.5 2 ¥ice - - 2 tied - i
345 2 Hice Y avl.0a02h; - -3£.0 Curvived 7 days D
343 1 House ) - - Survived 7 days X
3.5 Rabbit G129 Ze235 (a2 ~ 70 survived 7 daye K
3.5 Revbit U130 1.8 o] + 0.3 sureived T days K
3.3 Rebbly 6131 1.965 o] + 5.2 Survived 7 days K
3.5 Rat kil 0.315 - - Lled -
3.5 0335 ~T5 + G40 sorvived 7 days K
7 1.0 0.355 0 + Zal J éeys K ¢
1.0 CoBT0 [ + 3.1 £ days K
1.0 AVe0.023 ~6.0 v1ées 5 days X
1.0 2eithC -Ceb +15.1 25 days XK
1.0 2.325 0 +10.4 3 days K
1.0 24701 7.3 +35.8 1.1 nonths X
. 1.0 0.195 -Td +2iil. G 3 days X
1.0 0.190 +23.7 G days K

0615679
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CONWFiZENT
. o NT] E
Table 10 AL 4
The Jorbelity, fon th of wrvival, and Chanree in deisht of animels sxposed :
o Aerosols iormed by Urgpoing Tricrosyl ihosphete Intc sn Inconel Tube i
deptod Lo s Terperviure of 10850° ¥, (5669 ¢.)

Change in usi: ht
Bxpressed as rercents;e | Fate as Length of Survival .
of mitiel Weiint Hoted &t of Animalz That
- End of Died (D) or Wers
Exper-| turation of Initiel During Eiter Last Xi1led {(K) .
inent LXpoBUTYe Identificatlien Yeolsht Perlod of Feriod of feriod of Aftor Imst
MEmber Hours Muncer LALOTUDG pxposure LXposure Poriod of Exposure
b1/ 7.0 Cuinea riz AS60 ~ 5.8 - Died -
74 Cuines Fiy 561 - 6.0 - Died -
T0 S #ice -23.1 - Died -
2 x 7.0 Rabbit 6163 - L. - Died - :
2 x 7.0 Habbit G104 ~1Ze3 - survived 1 bowr D H
2 x 7.0 febbit GLES «1047 - Died - s
T rat E71 «10.1 - Disg - N
7-0 Rat @72 -~ 5.9 - Died - .
13 Te0 Gulinea Fiy AUSC C.430 - L2 - Dled - i
: 7.0 Guinea Pii 4059 C.l10 - 1.2 - Died -
740 1deo } . - - Died -
7«0 2 rice ) 490,016 - - sSurvived 13 days X
70 Habolt ¢151 24050 - Te7 +16.9 Survived 12 days K
7.0 Zabbit G1li2 2.525 =145 +13,5. Zurvived 13 dgys X
70 Hebdit G113 2.03S - 6 - Died -’
7.0 Rat E;63 0.470 - 4.0 - Died -
T0 Ret ELO4 0.455 - 242 - Died -
0615680
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isble 1C (raje 2)

AL i

Change in velght <
Exgressed as rorcentece | Pato as | Lenzth of Swvival
of Initiml Weiyhl Hoted at of sni=mnls That i
ingd of pled (D) or Were
Bxper-| Duraticn of Initial During alter Last Xilled (K} -
iment}! Exposure Identification weizht Poeriod of Faricd of Period of After Last | -
Rumber Hdours Hunber ke Exgosure Exposure Exposure | Period of Exposurs®
3 3.5 Guinea Pip 48018 C.43h - 1.8 - Died - :
3-5 Guinea Fis AS19 0.430 - 33 - Dled - E
3.5 1 louse - - Died - 3
3.5 3 nice J|Av-0.013B 4 15 4 “h.9 | Survived 26 days X
3.5 Rabbiy G17 2150 - 1.6 =19.0 Survived 7 days D
3.5 Rabbit G186 1.80h - 2,5 +23.0 Survived 20 days X
3.5 Rabblt G19 2.100 ~ 2.8 +12.2 Survived 20 dayr X
3¢5 Rat E393 0,193 - el +20.7 survived 25 days X
3.5 et K39 0.197 [] +12.7 sSurvived 25 days X :
10 1.0 Guinea Piz a852]  1.110 -11.1 + 3.0 | survived 8 days K :
1.0 Guinea Plc K053 1.280 - - 34 Survived 2 days D
1.0 3 xice 0.018 - -8 Dled -
1.0 2 Mleo 3| Av-Ce -22.2 +19.5 Survived 7 days K
1.0 Rabbit €142 2.166 - ~i7e Survived 26 days D
1.0 Rebbit GiL3 2.83 - ~43.0 Survived 17 deys D
1.0 Rebblt Glul 2.470 - 2.0 + 6.7 Suxvived 8 days X
1.0 Bat E:Sh 0. 160 - £, +19.4 Survived 9 days X
. 1.0 Rat ELSS 0.160 - 6.9 - Died - i
11 0.33 Guines Pi;: AGSY C.446 - 5.5 +15.9 Survived 9 days X
0.33 Guinea iz A855 C165 - 1.7 + 5e Survived 9 days X
0.33 5 Xice Av.C4C150 -13.7 179 Survived 10 dxys X
0.33 Rabbit G115 2.100 - 2.2 + 3.5 Survived 8 days X
0.33 Rabbit G146 2.333 - 6. +1146 Survived 8 amys K
0615681 .33 Rabblt CI47 24395 0 +10.9 Survived 8:days X ,
Q.33 Rat E456 C.450 - 6.0 + 2, Survived Seays X i
0.33 Rat E457 0.450 - 91 +17. Survived Qésys X 4

e
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fable 16 (Fa e 3) CONFIzznTa L é
d
Chanse in wel:iht N
Expressed es Fercentage | Fate ms | Lenzth of Surviwal
of Initial weight foted at of Animals. That
End of Died (D) or Nare -
Exper- | Duration of During After Last Eilled (K} 3
Iment | Exposure Identification Perlod of | rericd of |Period of After last
Fumbex Houra Humber Bxposure Exposure Exposure Yeriod of Exposure:
9 3.5 Guinee Pig A850 0,920 - 340 + 09 Survived 8 days K
3.5 Gutnea Piz ASS1 1.035 - 0.2 - Died -
3.5 3 #lee Av.0.017 «11.9 - Died -
33 2 ¥ice } e =214 +Z1.4 Survived 7 days KX
3.3 Rabbit 4139 2.148 - 9.0 + 6.3 Survived 9 daye X
3.5 Rabbit C1.0 2430 - 4e9 Q Survived 1 days X
3.5 Rabbit Glhl 2160 o2 + 0.8 Survived 4 days X
3.5 Rat Ehily Ge360 - 6.7 - Died -
3.5 Ret 2445 G330 -10.6 + 8.8 Survived 9 days X
12 1.0 Cuines Plg ABZ6 0.750 - Ze2 + 1.2 Survived 6 days D
: 1.0 Guinea Pig A857 0.510 - Sa3 ~17.6 Survived 29 days D
1.0 5 Mice Av.o.ggg 0 +11.8 Survived g days X
1.0 Rabbit G148 2. - 8.1 +10.2 Swrvived Gays K
1.0 Rebbit C1L9 2.400 - 2.0 +16.4 Survived 8 days K
1.0 Rabbit G150 24170 - 1.8 +15,2 Survived 23 axys K
. 1.0 Rat E4S8 0.4 - 48 + 3.0 Survived 9 days X
1.0 Bet &359 0.430 - Z.S + L.9 Survived 9 days X
"
0615682
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Collcios

sable 31 ENTIAL

Swmmary of Mortslily Amecn: Croups of Animsls Subjeched o ieroscls Formed by
ropping Pydrauvl F-9, Arcclor 12&._8 or Tricresvyl Inoschate

Into s Heated Incorel Tube ‘”a
and 'I‘ampeg:g::n:r Contact Dmm Kice ; Rats GPig,na Rebbits | Cata Number
wl D 1tlon 1250° F. ! 6.0 + 6.25 3, 2 1/2 0/2 1
Fydre econpostiie G675 3/ 2242 2%2 0;2 o//g.' 2
361 3/; 2/2 1/2 1/2 o/ 3
0.9 i f o/2 1/2 /2 %
0.25 /5 o/2 o/2 o/2 -
Pydraul Decomposibion 30509 F. | 6.5 + 6.8 2 /2 2/2 2/2 /1 6
68 § 2| 22 1/ : 1
SHEE 1 1 1 N
0.25 o@ 0/2 o/2 0/3 - 16
AFoclor Decomposition 1250° F. 740 s 2/2 2/2 3/ - 1
3.0 S/f 2/2 2/2 3ﬁ - 2
1.0 4 o/2 z2/2 g} - 1
0.33 ﬁ o/2 2/2 - . 1
3.08 2 2 o, - :
1.0= [ cf2 0/2 o/3 - é i

0615684 s
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iable 11 {(za e Z2) CC.

- A 3
Compound Dursiion . Cuines . xperiment ‘
and ‘qupora?qge of Goniact Lours dice | hats Pigs fiabblts | Cats -:igber "
Aroclor Decormpoaliilon 10509 F.l 7.0 *07.0 ;7;. f,/é /2 i/f - $
» g <, Zfe - i
3.5 %5 /2 Z/2 “2 - 9 :
1.0 o/s of2 2/2 122 - 20
©.33 of5 | of2 /2 1/3 - n
3.5% [+¥4 of2 z/2 1f - 22
1.0+ i/ 0/z /e cﬁ - 13
Trieresyl Phospbate 2x7 %/5 2/2 1/z 1/ ¢/l 15
Deconposition 1250° F. ;g §4f g/g 5;2 oé - i :
. 3 0 - !
1.0 o% 0/2 2/2 15 - 4
0.33 o:; c/2 o/2 0/ - 4 :
3.5 W5 0/2 5/3 - 8 :
10 o5 | oz | orz o - 7 !
Pricresyl Fhosphate 2x7 ;/i 2/2 2/2 3// - 1
: Secomposition 10509 ¥, ;g i /{ g?’g g;g % é - 1;
1.0 3/5 1/2 i/z 2/ - 10
0.33 o/ | oz | or2 23 - 1
3.5% 3‘/; 2 1/2 0433 - 9 .
1.04 ¢/5 ofe /2 /3 - 12 :

®Rates of liquid delivery was sbout one-half of tuet ip other experimerir of similar duvration. i

0615683
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CONFIDENTIAL

Table 12

B d

Incidence of “ortelity in Relation bo Matericl
and Spoeles Norardless of the

Tomporature of the Tnoonel

Totel Humber of Animals ihet Died/iotal
Hurber :xposed

Tricresyl i
$peoies I'ydraul Fe9 Aroclor 1248 - ¥hospheie .
% % %
Hice 20/49  (87.1) | 37/63  (58.7) | 32/69 (Lé.y)

Gulnea Figs | 13/20 (65.0) | eh/26 (92.3) | 17/28 (60.7)

Rabbite /el (16.2) | 16/38  (42.1) 9/h2 (21.4)
Rate 6/29 (40.0) 9/26 (34.G6) ]11/28 (39.3)
J
1
|
0615685 i
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 Inoidence of Mortality in Relation to fateriel,
Bpegles, ond Tomperature of Insonol

I A AN T e 3

Table 313

CONFIDENTIAL

Number of Animalm Jhat Diled/Humber
of Anlimals Fxposed

fpecies 12500 F, | 105005,
Aroclor 1248
: % P4
H1oe 24/29 (82,8 13/ (38.2)
Gulnee Plge 10/12° (83.3 3 {100,0
Rabbits 7/18 (38.9 9/20 (4,5.0
rats 5/12 (h1.7 h/1  (£0.6
Total L6/71  (6l.8) yo/82  {48.8)
Fydreul Fe9
% P
11ce 15/2) 62.5 13/25 (2.0
Qu?rm.. rigce ;4116 %50.0 8/10 (B0.0;
Tiabbits 1710 {10.0 3/1h 221.1;)
Rats 6/10 (60,0 2/10 (20.0)
Total 27/5h  (50.0) 26/59 (hhd)
Trioresyl Phosphate
b4 . %
Mioe 17/35 {48.6 15/3L  (hh.1)
Guines Plgm 7/ (éU.O 1{7/114. (71.4)
Rabhite 2/21 { 9.5 1/21 (33.3;
rats 571y (35.7 6/ (k2.9
Totel 31/84  (36.9) 38/63 .(45.8)
0615686
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P

The oxicity o 51y for
Twonty=fo.r @ Sontact With o Sits by - .
tha Sleove tmlhed of Uraize, Loodard sot CAlvery '

{Applied undiluted)

Lose oi weligtl Length of -
{denbi- Lxpressed =8 survival After o
ficatlon{ Condition rereents e of the Material o7 i
Nuscer of Skip Initiel wel:sht rale “as Applied L0
G-333 | Intact 9 24060 36.1 vtea | 7 days
G-339 Intact 9y 2.390 iTd Died 3 days
G=340 Intact 6.0 2275 19.8 Died/ | 20 days
G=}119 Intact 6.0 1.630 9.9 . {Survived] 9 days; killed
G-423 Intact 6.0 24018 9.6 Survived | 9 deye; killed
St 20 Intast 3.6 24100 [57% N supvived | 23 deys; xilled . H
a-438 Intact 3.5 2.262 3.8 Survived | 16 days; killed
=439 Intact 36 Z.288 3.7 survived | 16 days; killed 4
) C-}155 Abraded 6.0 2.090 3645 Died 19 days
Geli57 |} Abraded 6.0 1.966 Le3 led s bours
G=i158 Abraded 6.0 1.666 1542 itied 3 days
0615687
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Table 15 CNFIDENTIAL

The Toxieity of kroelor 1oi: When Maintalned Continuwously for
Iwenty-four ‘iours in Contact With the Skin of Rabbiis by
the Sleeve Method of Praize, Woodard and Calvery

{Applied undiluted)

Loss of weight Length of L
Identi- 1tied | ixpressed as Survival ifter
ficationi Conditlon { Dose weizht | Pexcentage of the Haterial .
Number of Skin { ml./%:. %z. Initial Welght Fate #as Applied
G-348 Intact Gl 24310 13.3 Survived {21 days; killed
G330 Intact G alp 24310 3.9 Survived {21 days; killed
Glifi1 Intact Gobt 2.053 26. Survived | 31 daye; killed
G422 Abreded Gl 1.868 Gel Survived h% Qays; killed
Gl 2y Abreded Gt 1.922 35.2 Died days
] G=44i3 Abreced S.0 1.970 1he8 Survived {29 days; xilled
. Gelidiy Abraded 60 2.196 19.2 Dled 6 days
Abreded 6.0 1.862 12.7 Dled 21 hours 9
. E
F
|
0615688
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Tze Poxlriir of Ipicresyl i

Zavle 16 CTIDENTIAL

suiato wopen Nsintained Continuwously
For twenty-four Hours ir Contact Witz the Skin of Sabbits
by the Sleeve Method of Oralize, Woodard and Cslvery .
{Appliecd undiluted)

Losz of Weight Length of
Tdenti-~ inivled §| Expressed es Survival After
ficetloni Condition | Dose velizht | rercentage of the Meteriel
Humber of Skin |wml./ky. ke Inttial Welght] Fate wae Applied
G628 Intact Galy Z.487 15.5 Died 2 days
G~337 Intact 6.0 Zo460 16.1 Died 2 dnys
G=334 Intact 2.5 2,190 21.0 Survived | 20 deys; killed
G2 Intact 245 24360 38. Died 7 daysz
G=345 Intact 2.5 2.125 8 Survived | & days; killed
G323 Intact 1.6 1.620 13.2 Survived | 9 days; killed
Geith2 Intact 1.6 1.809% 11.3 Suxvived | 21 days; killed
G- 5 Intgct 1.6 2,158 5.9 Survived | 15 days; killed
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PEUUTIIV R

eblo 1 CONFIDINTIAL

fue Toxicity of
bor Iwenty-tour Hours in Conisch sLits
by the “leeve sihod of rsisze, Woodard snd Csivery

(Applied uwndiluted)

Losg of walihi

Identi- Luprescod 88

ficgtlon ] Conditlon 3 5

Humber of Skin rove s Aspll
G-329 Intect Gl 2.570 12.9 3 1h cays; killed
G=231 Intact Gl 2345 11.9 survived | 10 days; killed
G-341 Intact Gkt 24030 1. .2 survived | 20 daysy killed
G-3h2 Intact el 2.210 27.6 Survived | 19 deys; xilled
G=343 Intact Qalp 2360 10.2- survived | & daye; killed
C=332 Abraded Gelt 2o M0 [8) survived | 5 <ayss killed
C=352 Abraded Gl 2.450 10.0 Survived | 20 deys; killed
G-35h Abraded Galy 2.255 5.2 Survived | 20 days; klllied

0615690
——————————————— R |

TOXSTUDIES0169



iable 18 ‘CONF‘DENT;AL .
Summarized Deta or thw Trmwediave Toxieliby of Pyirsul Fe9,

Aroclor 12.8, Fricresyl Phosphete ond Sarcoyle DIE When h i
#ainbelned Uron the Skin of Rabbits According to 4
the Siceve othied of raize, Woodard snd Calvery -

Nuaber taet Uied/Number Given the naterial

Pydraul F=9 4roclor 1248 E;i:;f::{i Gargoyle DIE ~

- e+ | Intact | Avraded | Intact | Abreded | Intect Intect | Abraded

9.4 2/2 - o3 1 13 | o/s | o3

640 /3 3/3.. - 2/2 /1 - -

3.6 0/3 - _ T = - -

2.5 - - - - /3 - - s
1.6 - - - - 2 - - ‘
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Figure |
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Figure 3
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