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Tha rascarch- I will review today will fogun vron one asnacth )11
santo's efforts to understanml bhae envirinoacnial imuact ;
of our polychlorinated biphenyl or PCit produszcs.
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This research was initiatkd early in 19€9 after developmont of the
necessary PCB analytzcal methodoloqy ar.d subsequent confirmation of
Dr. Soren Jensen's identification of PCB rezidues in figh and birds
in Sweden. ,

At this point in time, PCB residue data from Monsanto and external
environmental monitoring programs indicated that at the previcus rate
of usc and release of these products thal some PCB homolegs were
beginning to reach detectable 1evels in fish, birds and nmammals.
Conversealy, these data indicatecd to uz that thh the excpptlon of
localized, controllable contanination, PCR hLomologs with less than
five chlorine atoms per molecule had not accumulated to detectable
levels:; even though it was known that significantly greater anounts
of the PCB homologs with less than 53 chlorine atoms per molecule had
been manufactured and used over the years. : .

Now, before discussing our biolegical studies, I would like to
review for you the gross homolog compesition of ous Aroclor products
and then in a very brief fashicn, try and illustrate to you the
complexity of these materials and hence the complexity of the
problem.

In the first slide (#1), is shown the most recent data on the weight

t composition of four of our Aroclor products as a function of each
detaectable PC3 homolog. The first column on the left lists the
homolog in guestion and the subseijuent columins under each product shouws
the weight & distribution of eacihi ICB homolog in each preduct.

As most of you prodablj know, with the except :ion of Arcclor 10l6, the
last two disits of each product number relsr to the degree of chlor-~

ination. For example, Aroclor 1221 contains 21% chlorine by weight,

and so on.

Aroclor 1016 is a special case in that while it contains about 41%
chlorine by weight, its penta, hexa, and haptachloro biphenyl
content ha3 been °1gn~£xcant1" hhduuod with respect te Aroclor 1242,
a product produced hy direct chlorination, containing 423 by velight
chlorine, Please note that the penita, hera, and hep tach;oro biphenyl
homologs in Aroclor 1016 have nsoen reduced by laci:ors of about 3, 10,
and 10, respectively, with reifzrenc2 to Axoclor 1242,

As you can also sce, the chicf constitucnis of Aroclor 1221 are the
mono- and dichlora bighenvls, wiaile Aroclor 10IG and Aronlor 12472
coitaia predominantly di-, tri-, and tetrzacikioro biplenyls, and
Aroclor 1254, tctra, panta, and hexacihlevro biphenyls.
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content of these produets. which are significantly different.
analytical methodolugy used is enrrently in a very dyna
and our undepstanding of the cuntents of these products incroascs az
the methodoloyy is improvad. At this point in-time, we regard Lhase
nunbers as th® most accurate ones currently available., "
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In the next slide (§2) are shown exanples of low resolutioﬁ - pachked
column electron capturce chromatograms of Aroclor 1221, Aroclor 1242,
Aroclor 1254, and Aroclor 1200. This is what these products look

like to a residue analyst 8sing the most commonly employed detection
systen.

From these chromatograms, it can be readily seen that we are dealing
with multi-component products, which of course, increases the com-
plexity of assessing every aspect of this problem = relative to a
well defined single component system such as DDT.

I should mention at this point, that the PCB residues generally
found in wildlife are most similar to Aroclor 1254 and Aroclor 1260
chromatograms. ‘

The next slide (33) demonstrates that in reality, these materials are
even more complex than is generally realized. 'In the upper right’
portion of this slide is again shown a low resolution electron capture
gas chromatogram of Arcclor 1242 under the optimum conditions .
norrmally employed by residue analysts. Under these conditions, Arocler
1242 would appecr to he a 15 component systen.

In the lower portion of this slide is a flame ionization gas chromato-
gram of the sane material using a high resolution S.C.0.T. column.

If one carefully inspects this chromatogram, ocur simple 15 component
product has now been resolved into 55 different components.

These facts simply indicate that all PCB products cannot be lumged
together in terms of either their envirornmental impact or persist-
ence, :

The type of biological studies which we have carried out to date are
shown in the next slide (#5). For discussion purposes, they can be
conveniontly divided into two categories: ‘“"Primary Bacterial
Degradation Studies", an area in which research on PCBs is just
beginning, and "Residue Accumulation Studies". Most of our bacteriql
degradation work has been centered around the fairly well known semi-
continuous activated sludge degradation test.

Our residue accumulation studies have been fairly extensive and have
inveolved the exposure of better than 2100 £ish, chickens, rats and
dogs to the various Aroclor products; resulting in the collection of
over 1200 samples of which appreximately 500 pooled samples were
eventually analyzed for PCB residues.

The prime objective of these studies is given on slide £6.
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~ured te cvaluace the primary bacterinl degradtation ratos
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S.id~ (7. Yno senmi-continuous activated nelie Rost vroceduro we

o . i oL thoe
heoclor products is the test method recomnendad by the Soanm and

Dctergenits Asgociation for the cvaluation of the hicdegiradabilizy
of lincar alkyl -henzene sulfonute type serfactonts [JAGCS 42;.956
(1965) & 46, 432 (1969)]. —
Prinary Biodecradstion - Minimun alternation of the
chemical structure ofy the materiul in question to an
extent that characterdstic properties of the original
material are no longen cvident.

This procedure employs sludge from a sewage treatment plant as the
source of microorganisms to which a specific amount of the material
being evaluated and a synthetic scewage mixture are fed on a
pericdic basis in a specially designed aeration chamber. The next
slide (£8) graphically illustrates what the aeration chamber looks
like. It is simply a large glass cylinder with provisions for
aeration, auxiliary stirring, a siphon for pericdic removal of the
sugernatant and a septum for introduction of the test material.

The mixed licuor (sludge + water) obtained from the sewage treatment
plant is initially adjusted with tap water to a suspended solids
concentration of about 2500 mg/l, and 1500 ml of this mixture is -
then chargad to the aeration chamber.

The mechanical cycle employed is shown in the next slide (39).
Bach cvele is initiated by the addition of the synthetic sewage ard
1 mg of the -PCE product being tested. ) '

Since the PCBs are quite water insoluble, they are fed to the unit
via injection of 200 uls of a corncentrated ethanol solution, 1In
this manrer, homogenous dispersion of the PCBs on the bacterial
sludge is obtainad. ' )

After about one hour of aeration an aliquoi of the mixed liquor is
withdrawn from the chamber and analyzed for PC3s via UV spectro-
photcmaetry and/or electron. capture gas chromatograghy. Aeration is
continued for about 48 hours and a second samzle is withdrawn for
analysis. At this point, the aeration is stopped and the sludge
allowed to settle, the sludge volume and pH are then checked to
insure that the unit is operating satisfactorily. Two=-thirds of the
supernatant is withdrawn and replaced with tap water:; aeration is
then resumed. The cycle is re-initiated by the addition of the
synthetic sewage and Aroclor in question. This cycle is continuously
repeated until a steady state and consistent degradation rates are
obtained. '

The per cent degradation rate is calculated as shown in' the equ§tion
on the slide from the amounts found in the samples analyzed during
each cycle.

Degradation testing of the Aroclor products shown in the next slide
(£10) have becon carried out over an eight month period in our
laboratories. In this slide, we have shown graphically the results
observed to date. Here we have plotted the mean per cent degracdation
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r BY . eng BEEArocIor FXIT, HNS 1043, a reurarch witerigy
coentaining 36t hy Viigqht chleovine, MNocler 103 ﬂlt‘chlorinci' -~
mrociov- 1242, and Aunclor 1254 vovous the weignt, per eont chio;inc
present in ool - Yhe acturl meca pev cont degasdatien raves uﬁd -
9%% confidencs: dimits for erch material are showa in the lovor left
portion of the %lide. These data-were all oblained by UY spactro-
photomc:try which in corence’follows the deercase in the aronatic
ring contenl amd iz indicatiive of bacterial ring cleavage. The |
important point to note herd is that as the degree of chlorination
decrecases the degradation rate increases.,

In order to give you'a feeling for the degradation rates observed
with other materials, Aroclor 1221 degrades at about the same rate
as a non-linear ARS surfactant.

We have also used this technigque to study p,p'-DDT and have at this
point in time noted no significant primary degradation.

The next slide (#11) shows the changes in homolog distribution
observed for Aroclor 1242 via electron capture gas chromatographic
analyses. The uppcr chromatogram shows the character of the residue
one hour after addition. The numbers above each peak indicate the
doninant homolog or homologs present in each. The lower chromatogram

-is of the residue after 72 hours of exposure to the bacterial sludge.

It can be readily secen by comparing the two chromatograms- that all
the dichloro biphenyls, most of the trichloro biphenyls, and a
significant porticon of the tetracnloro biphenyls are degraded in 48
hours under these test conditions.

The conclusions wvhich we draw from this preliminary data are shown in
the next slide (312). '

Next, I will discuss our "Aroclor Residue Studies" (Slide #13).

Our white leghorn chicken studies (Slide #14) have consisted of a
90 day oral exposure of Aroclor 1242, Aroclor 1254, and Aroclor 1260
at 1, 10, anrnd 100 ppm feed levels and a repeat 90 day study of
Aroclor 1242 at the 2, 4, and 8 ppn feed leovels. 336 Chickens viere
employed from which a total of 521 tissue, chick, and egg samples
were collected. O©Of these 112 pooled samples were analyzed for PCB
residues. -

In the next slide ($15) are shown the results of the 90 day oral
exposwe of white leghorn chickens to Aroclor 1242, On the left
side, we have shown the oral exposure levelswhich were 1, 10, and
100 ppm, the theoretical residue in ppm, which vould have been
found in the lipid if the chickens had retained all of the Aroclor
1252 which they orally injested. As you can see, these levels are
~125, 1250, and 12,500 prea. Wext is shown the actual average level
in ppm found in the lipid of thc muséle, fat, and liver samples

and then the levels found after 30 days on a PCB free diet. The
important points to note are that ~A20% of all tiie Aroclor 1242
consumed is directly excreted and/or netabolized and that after 30
days on a PCB free diet 35%, 44%, and 57% of the PCRs retained after-
90 days of continuous exposure at the 1, 10, and 100 ppm levels was

excreted and/or metakolized.
g Fomi17?  aom coca
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= CIghE KaTe £ 70 slide is sliown thn homclnq-djqfri;,
Lution of the product. fed-amad that of the rasiduns iﬁo]d%cd-kfum5
the tissues aftr-9¢ days of cnxpusurc and 30 duyz on a PCL [rce
diet:, The numbers 4Cross the top sinply refer to the nunber of
ch:lorine atoms poex bDijphenyl wmolecule. As you can sec, Aroclor
1242 contains dominant amounts of the di- through pentachloro-
bLiphenyls and a minor amount of hexachlorabiphenyl., Afior 90

days of exposure the dicHlorobiphenyl was no longer observalle and
the dominant ccmponents were the tri- through pentachlorag biphenyl
homologs. After 30 days Qn a PC3 free recovary diet, the hexa-
chloro biphenyl is now a‘dominant component because of continued
excretion and/or metabolism of ‘the lower chlorinated horologs.

In the next slide (§l16) are shown the results for the 90 day oral
exposure of Aroclor 1254 in white leghorn chickens at the 1, 10,
and 100 ppm exposure levels. The theoretical residues are the
same as before and we have againcshown the actual levels found in
the tissues after 90 days of continucus exposure and 30 days on a
PCB free diet. In this instance, ~70-72% of the Aroclor 1254
ingested was directly excreted and/or metabolized and after 30
days on a PCB frece diet, v45% of the residues retained were
excreted and/or metabolized.

The homolog distribution of the product and residues is shown on
the right of the slide, t: e product Aroclor 1254 contains minor
amounts of the tri- and heptachloro homologs and dominant amounts
of the tetra-, penta-, and hexachlioro biphenyls. The residue after
90 days of exposure did not contain detectatle anounts of the tri-’
chloro biphenyls and the tetrachloro biphenyls weres no longar a
dominant component. The deominant homologs were penta- and hexa-
chloro biphenyls. After 30 days on a PC3 frea diet, the tetra-
chloro biphenyls were now not detectable, the pentachloro biphenyls
vere a minor component, and the hexachloro biphenyls the dominant
component.

In the next slide (2l17) are the results for Aroclor 1260. Again,
the oral exposure level and theoretical residue levels are the

same and the PCB residues found in the tissues after 90 days of
continuous exposure and 30 days on a PCB free reccovery diet are
shown. After 90 days of .exposure, 57-52% of all Aroclor 1260
consumed was directly excrcted and/or metabolized and after 30

days on a PCB free diet ~40% of the residues retained were excreted
and/or metabolized.

As shown on the right, Aroclor 1260 contains dominant amounts of
penta-, hexa-, and heptachloro biphenyls and a minor amount of .
octachiloro biphenyl. The residucs after 90 days of exposure and 30
days on a PCB free recovery diet contain minor amcunts of the penta-
and octachloro homologs. In both cases, the dominant homologs were
theé hexa~ and heptachloro biphenyls. '

Our albino raf work (Slide 218) has consisted of 30 day oral, 2 vear

chronie oral and a 3 gereration rat reproduction cxposure study with
Aroclor 1242, Aroclor 1254, and Arcclor 1260 and a 90 day subacutce
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In the next slide (§19) are shown the results of our two vear chrenic
oral cxposurc study of Aroclor 1242 in albino rots. The oral Quposure
levels were 1, 10, and 100 ppim and the theoretical residues werce

840, A000, 80,003 ppm, respcctivcly. The actual residues fourd in
the tissue lipid are shown after 3, 12, and 24 months of exposure.
Coiparison of the rcsidues found after 24 months to the theoreotical
residue levels indicates that 99% of the Aroclor 1242 fed was
directly excreted and/or metabolized at all exposure levels.

As is shown on the right, Aroclor 1242 contains dominant amounts of
the di- through pentachloro biphenyl homologs and a minor amount of
the hexa-. The residues after two years did not contain a signifi-
cant amount of the dichloro biphenyls and the dominant components
were the tri-, tetra-, and peatachloro biphenyl homologs.

In the next slide (£20) are shown the results of the two year chronic
oral exposure of albino rats to Aroclor 1254. The exposure and
theoretical residue levels are the same as with Aroclor 1242, The
residees found after 3, 12, and 24 months of exposure are also shown.
Conparison of the residues after two years to the amount ingested
demonstrates that 95-98% of the Arocler 1254 consumed is directly
excreted and/or metabolizead. :

The hemoles distribution of Aroclor 1254 and the residues are shown
on the rights. Aroclor 1254 contains minor amcunts of the tri- and
heptachlora bipheayl homologs and dominant amounts of the tatra-,
penta-, arnd hexachloro biphenyl homologs. The residues did not
contain detectable levels of the trichloro homologs and the tetra-
chloro bizhenyls were ro longer a dominant component. The dominant
horologs wsre the penta- and hexachloro biphenyls. :

The next siide ($#21) shows the.the results for the two year exposure
of Aroclor 1280 in albino rats. Again, the exposure and theoretical
residua levels are the same and the residues found in the tissues
after 3, 12, and 24 months of exposure are shown. In this case
93-95% of all Aroclor 1260 ingested was directly excreted and/or
metabolized.

The dominant homologs in Aroclor 1260 and the residues isolated .
from the tisspes were similar in all cases.

In order to demonstrate the relationship between residue storage
levels and the degree of chlorination of the product fed (slide §22).
I have plotted the average ppm PCB found in the lipid vs the weight
per cent chlorine in the product fed. These data were taken from
our 90 day subacute albino rat studies with Aroclor 1221, Aroclor
1242, Arcclor 1254, and Aroclor 1260 at an exposure level of 100 ppa.
As you can sce, the residue storage levels decrease exponentially as
the weight per cent chilorine decroases, simply demonstrating the
reclationship between the higher homolog content of aan Aroclor
product and the tissue storage level.

© .ka1179 ACM 000231



our bcuglc dog studizs. (SILd=.§23) huvo-con sisted of
chronic cuposure of Lroclor 1242, hroclor 1234, and Arvelor 1260
and & °0 day sulzeute study of Aroc;or 1221. In these studies, 103
beagle dogs weretused, resulting in the collection of 263 samples
and the analyses of 140 fer PCB residuce. ' !

The next slide (3 24) shows the results of one two year study of
Aroclor 1242 at expasuze levc;a of 1, 10, and 100 ppm. In thig
study, the theoretical Leslcue levcls arc ~300, 5000, and 50,000 oom
respectively. (e have also shown on this slide the residue levels
fourd after two years of exposure and after 30 and 60 day periods on
PC3 free recovery diets, The beagle dogs directly excreted and/or
metabolized 99.6% of the Aroclor 1242 consumed and after. 60 days on
PCB free diets, 50-60% of PCS residue retained after two years of
exposure was excrated and/or metabolxved

Aroclor 1242 contains dom;nant anounts of the di-, tri-, tetra-, and
pentach‘oro homeogs and .2 minor amount of the hexa- homolog. The
residue found after two years of exposurc contained no detectable
levels of the dichlexro homolegs and deminant levels of the tri-,
tetra-, hepta-, and octachlcro bipghenyls. The pentachloro hCﬂolog,'
althougn dcminant in the product fed, was not a dominant component of
the residua. After 30 davs on a PCB free recovary diet, the di-,
tri-, and tetraciloxo biphanvls were nct detectable compunents of the-
residue. At this point, the dcminant components vwere the hexa-,
hepta-, end octachloreo biphenyls. The trend toward excretion and/

or n-»abolisn of the lower chlorinated hefiolegs centlinued to the
extent that afier €0 days on the recovery diet the hexachloro biphenjl
was no longer a dominant cezponent, and the hepta- and octachloro ni-
phenyls became the dczinant conss tuents in the resigue.

In the rext slide (£25) are the results for the two year exposure of
beagle deogs to Aroclor 1254. The oral exposure and theoratical
residue levels are the same and the PC3 resicue levels found in the
tissues aftar two years of exposure and after 30 and 60 day periocds
on PCH free recovery diets are again shown. )

In this instance, the dogs excreted and/or metabolized 98-993% of all
Aroclcer 1254 consumed over a two yesar period. After 60 days on a .
PCB free recovery diet, 30~ 40% of the residues retained were

excreted and/or metabolized., 'The product fed, Aroclor 1254, contazns
minor amounts of the tri- and heptachloro biphenyls and deninant
amounts of the tetra-, penta-, and hexachlero homwologs. After tuc
years of exposure, tha residuz retained from the product did not.
contain detectable lavels of the tri- or tetrachloro biphenyls, the
penta-, and hexachloro biphenyls rcmainsd doainant components, and
tne heptachloro biphenyls becama domirant gonstituents.

After 30 days on the PCC free recovery diet, the pentachloro homologs
bacame a minor cemponent of the residua, the hexa~- and heptachloro
birhenyls rermained dominant ccmponants and the occtachioro homologs
became a ninor compeneat. After 60 days on the PC3 free racovery
diet,, tha pentaciiloro biphanyls wera cxercted and/or metabolizad to
tha extont that the ocuach;oro homologs becane a dominant constlLuunt

of the residuec.
"Fom1180
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The next slide (226) shows the rosults for the two yeoar oral
exposure residwe skudy of Aroclor 1260 in heagle dogs.
and theoratical zesidue levels arce the same ds those for ihe Aroclor
1242 and Araclar 1254 studics. MNext is shown the residues.whiely -
accumulated after two yeurs af continuous exposure and the residuos
retained after 30 and GO day recovery periods on PCB free diots.
With this Aroclor 93-99% of the amount consumed over two years was -
directly ecxcreted and/or mctanplizcd; After 60 days on ‘the recovery
éiet ~13% of the retained residues Were excreted and/or metakolized.

” o
aien e rhex
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The homolog distribution of Aroclor 1260 is as shown, deminant
arounts of the penta=~, hexa-, and heptachloro biphenyls with a minor
arount of the octachloro homologs. After two years, the PCB residue
contains no detectable level of the pentachloro homologs, a.minor
amount of the heptachloro biphenyls, and dominant arounts of the -
herxachloro and octachloro homologs. After 30 days on the recovery
diet, the dominant homologs are ncw the hexa-, hepta~, and octa-
chloro biphenyls beceming a dominant component of the residue via loss
of some of the hexachloro biphenyls. After 60 days on the recovery
diet, the hexachloro biphenyls are no longer dominant ccmpdnents of
the residue and it is now mainly the hepta- and octachloro biphenyls. ,
L} 4 .
The next slide (%27) illustrates the residue fall off as a function.
of Aroclor and recovery period. These data are frem the two year
beagle dog studies and the exposure level is 1 ppm. In this graph,
I have plotted the average pgm PCB found in the lipid for Aroclor
1260, Arocler 1254, and Arcclor 1242 after two years of continuocus
oral exposura and then after 1 month and 2 month recovery perieds on
PCB free diets. This plot simply édemonstrates that the PCB residues
retained frem Aroclor 1242 fall off more quickly than those retained
Lrom Aroclor 1254 and Aroclor 1260. . . »

the table in the next slide (%£28) shows the relative ability of fowl,
siall marmals, and large mammals to retain orally ingested PC3s. .
‘hese data are for Aroclor 1242 at the exposure levels and periods
shown. The concentration factor is calculated by dividing the ,
aximun PC3 level found in the lipid by the exposure level. As you

:an see from the factors, chickens retain PCBs to a greater extent
han do rats or dogs, ‘

Mr fish residue work is not very extcnsive at this point =

rimarily because we have had problems in finding consulting
aboratories capable of carrying out dynamic law level £fish exposure
tudies, and secondly, because governmant laboratories such as those
n Dulutit, Minnesota, Columbia, Missouri, and Gulf Breeze, Florida

2re, and are, still in better positions to carry out and evaluate
aese types of studies.

? have done somo very preliminary 21 day dynamic exposures of cat-
-sh and bluagill fingerlings to some of our Aroclor products and

< generally supports the conclusions which can be drawn from
terature data.

10 geraral conclusions which we draw frem these residue studies are

wwn in the next three slides. F"ﬂ1181
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U slide £30 - Fall-0ff - Conclusions
1

AL .
Slide 231 - Alteration of llomelog Distribution - Conclunions
In summary, we fecl that the results of our preliminary research
support, what has and is being observed via residue analysis of
environmental samples; that s to say, from a residue viewpoint,
that the bull: of the PCB homQlogs released to the environment (PCBs
with less than 5 chlorines) are subject to environmental degradation
of one sort or ancther at measurable rates and as such have not
accunnulated.
E. S. Tucker :
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VEPARTMENT 246 ~ OPERATING INSTRUCTIONS

SECTION V - HATERIAL HANDLIRG AND TOXICITY DATA

AROCLORS

CHLORINE

-
-

T .-

Aroclors as manufactured in Department 246 are non-flammable
liquids vhich may wary greatly in viscosity at room temperature.
Contact with the skin shQuld be avoided. In ecase of spills or
the body, wash the affected areas with scap and water. 1Inhala--
tion of Aroclor and Hontak fumes should be avoided as they are
highly toxic. Protect the skin, lungs, and eyes by wearing
protective clothing, respﬁrator. and goggles. If -'spilled-on
clothing, change to clean clothes.

BIPHENYL

Biphenyl is a flanmable liquid received in tank cars from our
- Anniston, Alabama, plant. It is heated to 95°C and unloaded to
the East Bif storage tank. It is transferred daily to the

”4

continuous, chlerinators, the catalyst mix tank, and when necessaéy,

to the head tank for the batch chlorinators. The system is
essentfially closed. .

Biphenyl is5 a solid'at amgbient ;emperatﬁre. tﬁe flasﬂ point 1is

113°C, the X-point is 68°C. The fumes are not dangerously deadly, -

but- they are poisonous over a prolonged time. Breathing large
amounts of vapor or dust can cause damage to respiratory passages
Wear goggles when transferring or 5amp11ng Bif from tank cars or
storage tanks.

If molten Biphenyl {5 spilled on the skin It should be ‘absorbed

with a clean cloth and then washed with alcohol followed by large

"quantities of water, or if allowed to s0lidify it should be

scraped off and then washed with water. 1If spilled onm clothing,

“ change to clean clothes.

Chlorine 1is delivered by pipeline from the chlorine department,
and is used to chlorinate biphenyl to produce various Aroclors.
it 1s a gas under normal conditions and is very toxic. A con-
centration of°1,000 ppo uould be fatal.

At tines, leaks do occur which will liberate chlorine gas -into
the air. Gas masks are provided in the department and are
sufficient for srwall leaks. A Scot-Afr-Pak 4is provided for

large gas releases.
,
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"SECTION V - MATERIAL HARDLING AND TOXICITY DATA

.Bydtogen chloride is a by-product of the chlorination of B
_ biphenyl. Ihe gas is carried by pipeline to Dept. 217. It is

-
[N

- P A -

. NAYURAL casﬂ

Natural Gas 1s supplicd by I1linois Powver and {is a nixture
of Methane, Ethane, and % small amount of Propane. Natural
gas is essentially odorlass, however, a small amount of
Mercaptan is added to gi it a characteristic. pungent odor.
It is lighter than air cn& colorless, and very flammable.

BCl OFF-GAS -

a gas under normal conditions and is very toxic. A concentration
of 1500-2000 ppm would be fatal in a few minutes. Do not remain .
in an area vhere enough HC1l gas i1a present to cause discomfort

4n breathing. Cas masks are .provided in the department and"

are sufficient for small leaks. A Scot-Air-Pak is provided for

large gas releases. -

If skin irritations persist, wash the area with large amounts of
water, then report to the dispensary.

FERRIC CRLORIDE

Ferric chloride is purchased in 'two pound plastic bottles for

use as a2 catalyst in the chlorinators. It is a solid under

sormal conditions and is not considered toxic. Some people

may be allergic and develop & skin rash. Gloves should be worn to
protect the hands and the eyes must be protected to keep Ferric
Chloride dust: from blowing in them. Large amounts of water should
be used to wash apy irritated areas.

LIME-

Lige is handled in bags and is not dangerously toxic, and is
regarded as more of a nuisance. It is very hazardous to the eyes,
therefore, goggles should be worn when handling it. Large
quantitias of water should be used to flush lime from the eyes
and further treatment should be given at the dispensary. Gloves
should be worn for general sanitation to kccp lime off the skin
and clothing. -, . .

"ATTA?ULcus EARTH '

Attapulgus earth is handled in bags and is not toxic. As"a matter
of general cleanliness, it should be kept 9ff the skin and clothing.

FOO185
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POROCEL - - . ' .

Porocel is bandled in bags and is not considéred toxic or
dangerous. 1t is used as the material to upgrade electrical
properties of Aroclor passed thru the absorbers. Handling

vould present a hazard to the eyes, therefore, goggles should be
vorn when handlicog this ﬁrtgtial.
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any patent. MONSANTO MAKES NO WARRANTIES AS
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claims sll liabslity for any resuiting loss or damage.’’ J

FOMRR

ADM CCls5é8l




&
: S
bz b Semie s

e ",,1.-.-. g lé&uﬁqc“htnnuﬂ t

... Jvere deteriorstion, liquid ssepage h.mm"" ot
. Check for W o Mir‘ gard of Wwitching shaft. if
u hn.lgir‘. nux with & Silastic 1ing type gaskee,

"1 Asksrel Under Excessive Tem
A VST Gonditions porature or Fauit
AR The IEEE Guide als0 points out thet,

“Chiorobenzenes wed In transformer askarels begin to boil at
umperatures of sbout 205°C, under atmospheric cenditions, If the
material is heatsd ta such high temparature in a waled system,
pressure devalops. Pressure will #iso develop in the systam if the
askarel is arced sufficienty to generate copious hydrogen chigrids
s

“Thersfore, it is recommended that whersver possible, ssaled
askarel-filled equipment be provided with pressure relief devices.
Thesa davices must be large enough to provide immadiate reiief at
a definite pressure, and to prevent further build up of prassure if
decompotition continues. It must be remembared that the
presance of devices of this sort doss not necesarity preciude the
ruptwring of containing vesmals, since pressure build up can be
extremety rapid under violent awrcing conditions,” .

’ 1. Inhalation )
- @m At ordinary tamperatures the chiorinated biphanyls in Askare! have not

presented industrial toxicoiogical problems. The hazard of potential

[ I ) toxic expoturs varies wath their volatility: the lower-<hlorinated, more-
TOXICIty& volatile ones prasent more of & patential problem from the standpoint
of both inhaigtion and skin contact. When Asiarel fluics are used st

elevated temperatures, snginssring controls must be applied, sither by

. H . :
Safe Handling .z o.om sz e oot wmisin

. Vagors of Askarel st room temperature should not be breathed in a

: - confined secs, and no vapor of any fiuid evolved =t elevated

R temperatures sthould be sllowed to be dispersed into the general
. J .ﬂﬁ-‘f. - . | .

e s
. -

-, ~ Inhalation tarts on animals indicate that the maximum safe concantre-
- ="+ don of vepor is in the rangs of from 0.5 to 1.0 milligram per cubic

o metwr of sir. The thrashold limit vaiue (maximum allowable concens

. . . tration of an Bhour working day) mt by ths American Confsrence
ot . - L - of Government Hygisnists are 1.0 milligram of the lower<chiorinated
L T . biphenyl compounds per cubic meter of sir and 0.5 milligram of the

more-highly-chlorinated compounds, per cublic meter of air.

C- T Il. Skin Contact

aor repeated skin contact with the Askarsl fluids must be

Prolonged

avoided by the v of goves and protactive germents, becsuss of o
ponibla cocurrence of & condition called chiorsene, Aithough reports
of this condition caumd by Askarsl ars rare, it can be produced by
axcetsive skin contact. i the fluid is willad on the kin the skin chould
be washed in the uszal menner with & s0ap soiution.

A burn caused by contect with & hot Askarel shouid be trested like any
ordinery barn, -

.. For diwom instructions of Askare! fluide, se Sestion A - VIIL, page 8,
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