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Monsanto

MONSANTD INDUSTRIAL CHEMICALS CO.
800 K. Lingbsrgh Bouisvars

8t. Lovis. Misrour 83108

Phong: 3i4) 884-1000

March 18, 1975

Mr. Dan A, Albert

Staff Supervisor

Personnel Relations
Westinghouse Electric Corporation
Highway S8 West

South Boston, Virginia 24592

Dear Mr, Albert:

Attached are responges to the questions listed in your
letter dated Pebruary 3, 1975.

In addition to the industrial hygiene practices describded
in our responses to your questions, I cannot ocveremphasize
the need to properly control the use and handling of
Inerteens to prevent their escape into the environment,
Also, in discuseing this information with your employees,
I strongly recormend that the perspective gained from over
80 years of experience in which no human harm has resulted,
be emphasized. In summary, the proper handling of Inerteens
should pose no environmental or human health problems,
permitting society's continued use of a very valuable
material, ..
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I hope the above information is useful to you. If T can
be of further service please let me know,

Sincerely,
, - 72 ,
- v2. V a¢1~ﬁ7u4*7}f’
W. B, Papageorge

Manager, Product Acceptability
Specialty & Process Chemicals
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1. Question: Does Inerteen have permanent effects on the

2.

huznan bedy? If so, what type of permanent damage and
how long a periocd of time does it take for this to
develop? 1If not, explain why, if possible,

The polychlorinated biphenyls in Inerteen can have perzanent
effects on the human body.

The length of time or period of exposure necessary to develop '
symptoms depends on the degree or amount of exposure. In general,
a single exposure for a few minutes to atmospheric concentrations
that cause irritation to the eyes and/or respiratary tract would
not be expected to cause either the skin eruptions or demoastrable
liver injury. The problem arises frcm repeated and prolonged
exposure to atmospheric concentrations in excess of the accepted
Threshold Linit Levels or repeated and prolonged skin contact.

The polychlorinated diphenyls have not been recognized as ski
"{rritants" in the same sense that caustic materials or many
organic chemicals are irritants. DBecause of their “solvent"
action in removing the natural fats and oils from the skin,

leaching, drying and chapping, repeated and prolonged skin contact
should be avoided.

When the polychlorinated biphenyls are mixed with other chlori-
nated hydrocarbons, the mixture may be classified as a skin
{rritant. .

The potential toxic effects in humans from excessive exposure

to polychlorinated biphenyls include injury to the liver and
chloracne. In animals,-the liver effect is demonstrated by
increased liver weights and injury to cellular tissue, Although
chloracne 45 difficult to evaluate in anizals, in humans, this
take the form of conedones (large blackheads with typical acucze
pustules) and may be an external symptom of over exposure pre-
ceding serious liver injury.

Animsl data and human experience indicate that the toxic effects
are similar whether exposure results from ingestion, inhalation

- of vapors, or absorption of the liquid material through tng

unbroken skin.

(See AIHA Hygienic Guide Series - "Chlorediphenyls" attached.)

-

Question: Several hourly-employees have mentioned recently
that many chemicals such as Inerteen cause sterilization
after prolonged use, Is this true?

There is no evidence that polychlorinated biphenyls cause
"gtertlization" in humans.

" EMM9&7
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Question: Since Inerteen effects birds and other animals
if there 15 no real effects to human beings, how do
you explain it to employees in such & way that they will
understand why it ¢an kill a bird and not & hu=an?

There is & potential real effect to humans - including death -
as discussed in the answer to Question 1.

Due to differences in metadolism of food (and food contami-
nants) in birds and humans (and particularly the difference
in the repreduction process in birds and mammals - inclu-
ding humans), birds are particualrly sensitive to many
chlorinated hydrecarbons including polychlorinated biphenyls.

Quecstion: If an exmployee spills Inerteen con his clothing
and later takes the clothing home to be wa ed with other
¢lothes, will this have any effect on he or his faally
and should be carry his clothes home to be washed?

There should not be ‘any effect on an employee or his fazily
from home laundering of work clothing, If washed with other
elothing, there may be residual odor =2 the chlorinated
hydrocarbons in the clothing.

Question: Eamployees carry Inerteen home on the soles of their
shoes and complain quite a bit about the effect Inerteen
has on wearing out their shoes, Is this a serious problem?
Will Inerteen in the soles and leather of shoes, over a
long period of time, have an effect on the feet and skin
since the shoe 15 the only protective equipment we wear
on our feet and the Inerteen penetrates through the
leather.

There should not de polychlerinated bdiphenyl on the floor for
workomen to contaminate their shoes to carry home, The plas-
ticizer or solvent action will destroy or shorten the life

of the shoes, More importantly, the wearing of contaminated
shoes could lead to absorption of the liquid through the soles
of the feet as through any other undbroken skin surface.

Question: There i one employee in our plant who had no pro-
blem whatsoever with Inerteen years ago. After six yesars
of using, now when he works in Inerteen (which is a part
of his job) he develops a swelling on the inner bicep of
his left arm, only in one location. Could this be from
Inerteen or not? It goes away as scon as he gets out of
the Inerteen. It is similar to the swelling after taking
an injection.

FAM248
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We do not believe there can be any assoclation between
"a swelling on the inner bicep" of the arm and exposure to
poelychlorinated biphenyls,

Question: Are there hand cleaning solvent materials that
we should dbe using when working in Inerteen to coat
our skin before working in it and to wash it of?f
after we finish working 4in it? Please give your
recommendation. Our employees working in Inerteen
are not able to use gloves since it 15 an asseabdbly
area, Even if they could, the Inerteen would destroy
the protective glove,

Ve asﬁume the question refers te the use of "Barrier Creans”
rather than a "hand cleaning solvent”.

There are a number of barrier creams availadble to protect
workers against water inscluble solvents, Probably the most
effective include silicone "to provide an impenetrable shield”.
A problea with such creams is that they may offer a false
sense of security. .

Proper use includes a discipline which requires liberal appll-
cation at the beginning of a weork shift and after each weshing
of the hands during the work day.

Fa01249
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HYGIENIC GUIDE SERIES .
Chlorodiphenyls

®

481itaw

(Containing 42% and 349% Chlocine)

o1

(x+y=3ocrs) -

1y

Significant Physical Properties!

The chlorodiphenyls are light strawcolored mobile (42% chloricated) and viscows (34%
chlorinated) liquide with typicsl chlorinated arcemauc odars. These compounds are chlonnated
o specific weights of ehierine. Chiorodiphenyl (42%%) coataing 42.0 = 0.3 chlorine, an amaunt

corresponding to three chlonne stoms 1n unassigned

pomtions. Chinrodiphenyl ($1% ) eontains

34.3% chlonne correspanding to Bve chlonne stoqu in unasigned pouticru. Beth eompounds

are inoluble in waier, but soluble in beasene,
chlarod

, acstong, amyl alcohol, ether and

orm.
Chloradiphenyl (42%) Chistediphrayl (34%)
Molscular weight: 4733 326.45
Flash point (Qeveland .
0. JT 176°.180°C (349°.336°F) None
Distiliasion range: 325°.385°C 363°.3%0°C
Specific graviry: 1.581.1.392 1.495.1.3G5
T (25°/13.3°C) {63°/155°C)
Vapor pressure:
. [ 1 ] 0.00) mo» 0.00008 mm
23'C 0.006 mm (est) 0.00054 mm (ent)
1%0°C 43 o 1.4 o
x0°C D0 am 9.0 mm
At 3°C and 760 m Hy:
Saturnied sir contaiss 0.080 mg/liter 0.009 mg/liter
1 ng/lier = 9.8 pprn 74.9 ppe
lppm = 0.010 mg/liter 0.013 mgiter

{. Hygienic Standards

A. R2cOMMENDED MAXIMAL ATHOSPHERE
concanTRATIONS (8 hours) : One milli-
gam chlorodiphenyl (42%0) per cubic
:'ma of ni;‘ and 05 mi!ngwu d\'ﬂl’:;

i {54¢%) per cubic meter
mpt‘q'lﬁ'hu hnba.u-d on the remls of

a—
The Conmine wisha © whosuiyge the presarnntom of
ﬁ-ﬂ*‘_"dlnuuhl:

chroaic uumal inhalation studies.?

k. Ssoar purosunz TuLPAaNce: Ten mg
of a diphenyl of unspecificd chlorine
content per cubic meter of air has been
reported as unbearably irritating.*

C. ATMOIPHIRIC CONCENTRATION IMMEDI-
ATELY 11aZARDOUS TO LIFE: Not hnown
for man. [critation of the eves, nose
and throat at leveis which have not
caused acute ilineo preclude the likeli-
hood of voluntary exposure to immedi-
ately hazardous concentrations.

Fan1250
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. Tesic Properties
A. Inxtatation: Experiments with chloro-

diphenyl (42% chlorine) were rm at
ameentrations of 8.6 ug/lter and at
6.83 ug/liter of air. Cau, mice, rabbits
and rats were unaffecied by the higher
level while guinea pigt thowed poor
growth altcr scventeen 7.hour/day ex-
caru over 24 days. Eighu-four 7.

r/day exposures at the lower com-
centration had ensentially no effect on
Emilar species of animals?

In the case of chlorodiphenyl {54¢%

chlorine) cighty-three T-hour/day ex-

over 121 days to a concentra.
tion of 5.4 xg/liter remlied in injury o
liver cells and increased liver weight in
nan At a concentration of 1.5 pg/liter
for one hundred and fifty 7-hour/day
exposures over 213 dawvy, the nu
showed distinct microscopic changes in
the liver?

The literature contaings many refer.
encey 10 the potential toxic effects of
chlerinated diphenyls in man and ani.
male The early work included investi.
gations of chlorinated naphthalene,

-chlorinated diphenvis. chlorinated

diplheny! oxide and various mixtures of
these. An early report indicated serious
tomie efTecu {rom chlorodiphenyl chiorie
asted W the oitent oll 65} LA lauler
report by the principal author properiy
identified the earlier umple as 3 mix.
ture of chlorinated diphenyl and chlori-
pated diphenyi benzene * However, only
s few authon of subsequent papers, bul-
Jetins or textbooks have noted this cor.
rection aod the original dawa are cited

repeatedly as relsung to chlorinawed
-diphenyl-alone. T e

B Sxox cowract: Both compounds are

readily absorbed through the clipped,
intact skin of rabbita The minimum
lethal dose when the undiluted mate.
were applied to the
chpped, inwct skin of rabbin (or 24
tonars was approximately 1.0 em/kg for
the 42% chiorinawed and 1.5 gm/kg for
the 54% chiorinated.’

Local action on the shin o similar o
cxnmon organic wivents where
leads to removal of natural fan

E

4

iog of the skia.

;

cils with subscquent drying and

C.

D.

Jonuary-February, 1965

Human cases of chloraenc have not
been reported from the use of these 1o
specific chlorodiphenyls. The potential
undoubtedly exusts because of cases
which were reported from the use of
chlorodiphenyls with a higher chlorine
«content and [rom mixtures with other
chlorinated arematic compounds.®*

Evr contac?: The liquid products and
their vapors are moderately irritating to
eye tismues,
Inctsmion: The acute oral toxicities of
the undiluted compounds are not great
a3 evidenced by oral LD,'s in rats of
spproximately 8:65 gm (7.61 w 9.78
gm) per kilogram lor the 42% chlori-
nated and 11.9 gm (10.48 t0 13.45 gm)
akﬂognm for the 54% chlorinated.!
tral atrophy of the liver appears 10
be the chie! toxic effect.

L. indurtrial Hygiene Practice

A. IrousTriar uses: The chlorodiphenyls

C.

are wed as dielectrics for condensers,
capacitors and ransforiners, piasticizers
in synthetic resing, in emulsion adhes-
ivas, a3 ponflammable hydraulic fluids
and as ransfer media.

B. EVALUATION OF IXPOSURLS:

1. dir sampling end analyns:
8. Direct field methiods: Nene
b. Laboratory methods:

{1} Collect in secondary buty)
aleohol in frtted bubbler or
two large impinges in
series; concentrate mample
and complete analysis by one
of various methods for chlo-

rinated hydrocarbons® |

(2) Safple air through com.

bustion furnace, collect
chloride won frem decom.

posed chilorodiphenyl in

suitable alkaline selution and
determine chloride won con-
centration.’

Hazards AND THEIIR RECOMMENDED

COMTROL:

1. Inhalation: Absorption is chiefly by
ishalation. Concentrations in the
workroom atmosphere should be
maintained below thie rreownmended
levels, Where the chlorinated
diphenyls arc used at room empera-

En1 251
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( .' Jenvary-Februgry, 1965

tures, the hamard of inhalation is
congidered dight or abwent When
these materials are gubjected w0
elevated teinperatures, the procen
either should be completely enclosed
or other adequate mechanical ex-
haust ventilation must be provided
to reduce concentrations to mle
Jevels In heat transfer media appli-
tations, the system mum be designed
and consructed 10 that it is leak.
proof. Special gasker materials and
mp scalv are svailable o prevent
Ehge. The réservoir tank thould
be airtight except far a vent to the
outdoors. In the event of mpiils or
leaks of bot fluidi, use chemical
cartridge respirstors or gas masks
approved by the U. 5. Bureau of
- Mines for protection agains organic
vapors. ese will provide good
protection up to the concentrations
shown on the approval labels and
the odor will give unple warning if
. it comes through the device.

2. Skin contact: Openations and handl.
ing ures should be such as o
avoid the pouibility of prolonged or

ted wkin conuact. Contaminated
clothing must be laundered before

reuse.
B ( ’ 3. Eye contact: Eye protection should

-

be used where there is & pouibility
of liquid splashes.

4. Ingestion: Ingestion of these mate.
rials is oot a problem in jndustry. .

3. Firve end explosion: The chiorodi.
phenyls are fire.resistant or euent-
ally nonfllmmable liquids When
cxposed 1o flame or hot murfaces
they may decomnpose te form CO,

£Q,, HCl, phenelias and aldehyda -

ing on the temperature, avail.
ability of axygen, area of the heated
surface, rate of lication of the
lquid w the ace and other
variables,

"o u.‘ﬂl Hm‘"
A Exeaceney TagaTmznr: Skin surfaces
exposed to chlorodiphenyls should be
. - thoroughly washed with soap and water
a1 oace. |f clothing has been contami.
mated it shouid be removed promptly.
If exposure w a high vapor concen.

elevated temperatures, the patient
should be moved from expmure and
kept at rest untl seen by a physician.
Oxygen should be administered if
breathing is difficult.

Eyes contaminated with chlorodi-
phenyl should be irrigated with water
for at least 15 minutes and the patient
should be ween by a physician. Depend-.
ing on the amount of inflanmation and

pan present, drugs like Con.i;;nrin‘
" ointment and topical Pontocaine® may -

be indicated.

B. Srzciul racczourss: Perons who are

regularly or repeatedly exposed to chio-
rodiphenyls should be examined perindi-
aally to detect early evidence of skin
irritation and/or liver damage. Persons
with known liver disease should not be

m  repeated contact with the
iphenyls
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HYGIENIC GUIDES COMMITTEE

C. P. Canrtwrin, CAormaa  Maax Mrrz E A Primzna
N. E. BowTON ]. A. Hovomrox U. C. Pozzam
2 B Caxronrt D. R McFus R L Rarzes
J. W. Cravron J. ML MeNgangy, Ja. W. L. Surron
H. B Bz J. E. Pxrinson R C. Wanps

P. D. Harsay J. B. Ousuxtrext G. L. Wusox

Hygienic Guide sheets may be obrained from the amERICAN INDUSTAIAL MYTIENT AssOCA-
mon, 14125 Prevest, Derrois 27, Michigaut, at 25 cents each for rwo-page reprints; JO cenus each
for four-page repnnu. All orden for les than $2.00 must be prepaud. Discount of 2U0% on
orden of five or more Guides; 407 discount oa ordens of 100 or mere Guides. Special loose-
leal binders for the Guides may alao be ordered (rom the Amociation office for $1.23 each.

. EnmMas3

bBRN 0010640

171




