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MONSANTO rNOUrrWAL CNSMICALS CO. 
800 N. Lindfttrgh Boulevard 
St. Louis. Mitaouri 83108 
Pilona: 014) 894-1000

March 18, 1975

Mr. Dan A. Albert
Staff Supervisor
Personnel Relations
Vestinghouse Electric Corporation
Highway 58 West
South Boston, Virginia 2*1592
Dear Mr. Albert:
Attached are responses to the questions listed In your 
letter dated February 3# 1975.
In addition to the Industrial hygiene practices described 
in our responses to your questions, I cannot overemphasize 
the need to properly control the use and handling of 
Inerteens to prevent their escape into the environment.
Also, In discussing this Information with your employees,
I strongly recommend that the perspective gained from over 
bo 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 
ma terlal.
I hope the above Information Is useful to you. If I can ' 
be of further service please let me know.

Sincerely,

W. B. Papageorge
Manager, Product Acceptability
Specialty 4 Process Chemicals
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1. Question: Does Inerteen have permanent effects on the
human body? If so, what type of permanent damage and 
how long a period of time does it take for this to 
develop? If not, explain why, if possible.

The polychlorinated biphenyls in Inerteen can have permanent 
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 respiratory tract would 
not be expected to cause either the skin eruptions or demonstrable 
liver injury. !ISie problem arises from repeated and prolonged 
exposure to atmospheric concentrations in excess of the accepted 
Threshold Limit Levels or repeated and prolonged skin contact.
The polychlorinated biphenyls have not been recognized as skin 
"irritants" in the same sense that caustic materials or many 
organic chemicals are irritants. Because of their "solvent" 
action in removing the natural fats and oils from the skin, 
leaching, drying and chapping, repeated and prolonged skin contact 
6hould be avoided.
When the polychlorinated biphenyls are mixed with other chlori­
nated hydrocarbons, the mixture may be classified as a skin 
irritant.
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 is difficult to evaluate in animals, in humans, this 
take the form of comedones (large blackheads with typical acuze 
pustules) and may be an external symptom of over exposure pre­
ceding serious liver injury.
Animal data and human experience indicate that the toxic effects 
are similar whether exposure results from ingestion, inhalation 
of vapors, or absorption of the liqyrid material through the 
unbroken skin.
(See AIHA Hygienic Guide Series - "Chlorodiphenyls" attached.)

2. 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 
"sterilization" in humans.
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3. Question: Since Inerteen effects birds and other animals, 
if there is no real effects to human beings, how do 
you explain it to employees in such a way that they will 
understand why it can kill a bird and not a human?

There is a potential real effect to humans - including death - 
as discussed in the answer to Question 1.
Due to differences in metabolism of food (and food contami­
nants) in birds and humans (and particularly the difference 
in the reproduction process in birds and mammals - inclu­
ding humans), birds are particualrly sensitive to many 
chlorinated hydrocarbons including polychlorinated biphenyls.

4. Question: If an employee spills Inerteen on his clothing
and later takes the clothing home to be wa ed with other 
clothes, will this have any effect on he or his family 
and should be carry his clothes home to be washed?

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

5. Question: Employees 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 is the only protective equipment we wear 
on our feet and the Inerteen penetrates through the 
leather.

There should not be polychlorinated biphenyl on the floor for 
workmen 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 unbroken skin surface.

6. Question: There is one employee in our plant who had no pro­
blem whatsoever with Inerteen years ago. After six years 
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 ann, only in one location. Could this be from 
Inerteen or not? It goes away as soon as he gets out of 
the Inerteen. It is similar to the swelling after taking 
an injection.
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We do not believe there can be any association between 
"a swelling on the inner bicep" of the arm and exposure to 
polychlorinated biphenyls.

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

We assume the question refers to the use of "Barrier Creams" 
rather than a "hand cleaning solvent".
There are a number of barrier creams available to protect 
workers against water insoluble solvents. Probably the most 
effective include silicone l,to provide an impenetrable shield 
A problem with such creams is that they may offer a false 
sense of security.
Proper use includes a discipline which requires liberal appli 
cation at the beginning of a work shift and after each v/ashin 
of the hands during the work day.

L
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H YG IE N IC  GUIDE SERIES
Clilorodiphenyls

(Containing 42% and 54% Chlorine}

/  W  \

(x + y - 3 or 5)
Cly

Significant Physical Properties1
The chlorodiphenyli ire light straw-colored mobile (42% chlorinated) and viscous (54% chlorinated) liquids with typical chlorinated aromatic odors. These compounds arc chlorinated to specific weights of chlorine. Chlorodipbenyl (42%) contains 42.0 ~  0.5 chlorine, an amount corresponding to three chlorine atoms in unassigned positions. ChJorodiphenyi (51%) contains 84.3% chlorine corresponding to five chlorine atoms in unassigned positions. Both compounds are insoluble in water, but soluble in benzene, kerosene, acetone, amyl alcohol, ether andchloroform.

Cklorm JipkrK ji (4 2 % ) C h loroéiphenyiMolecular weight: 247.53 326.45Flash point (Cleveland O. d): 176MWC (349*-356*F) NoneDistillation ranges 325*-366*C 365*-390*CSpecific gravity: 1.381-1.392 X .495-1 -505(25*/15J#C) (65713-5’C)Vapor preMure:04C 0.001 ms 0.00006 mm25*C 0.006 mm (est) 0.00054 m m  (est)150*C 4.3 mm 1.4 mm2O0*C 29.0 mm 9.0 mmAt 25"C and 760 mm Hg:Saturated air contains 0.080 mg/liter 0.009 mg/liter1 mg/litet  * 98.8 ppm 74.9 ppm1 ppm = 0.010 mg/litex 0.013 mg/liter
1« Hygienic Standards

A . R xOOMMKNDEO MAXIMAL ATM0 3 PHUL1C 
concentrations (8 hours): One milli­
gram ch lorodi phenyl (42%) per cubic 
meter of air and 0-5 milligram chloro- 
diphesyi (54%) per cubic meter of 
air.1 This is based on the results of

Thtf CmaitM* wi+ m  sb •ciwr»W4 rr lA* pr*B«r«tM «1 B k a itM  KUM mi ikm Cmdm At (Aa 
Twrf m i i 1 Htt« w  mm* CL*«cmJ Tmtcmlomy Cb m w h «  «4 L u . A.. MMl SB «eAw*WTt tAc mi L WP. mmd J-ck T. C a m tl aB lA* «m oaf b4 t i a
Cm**.

chronic animal inhalation studies.1
B. S hort exposure to lfjia nce: Ten mg 

of a diphenyl of unspecified chlorine 
content per cubic meter of air has been 
reported as unbearably irritating.4

C. Atm o sphfjiic  concentration  im m edi­
ately hazardous to l if e : Xot known 
for man. Irritation of the eyes, nose 
and throat at levels which have not 
caused acute illness preclude the likeli­
hood of voluntary exposure to immedi­
ately hazardous concentrations.
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!!• Toxic Proportiw

A. I n h a la t io n : Experiments with chloro- 
diphenyl (42% chlorine) were run at 
concentrations of 8.6 >Lg/liter and at 
6.83 pg/liter of air. Cau, mice, rabbits 
and rats Here unaffected by the higher 
level while guinea pigs showed poor 
growth after seventeen 7-hour/day ex­
posures over 24 days. Eighty-four 7- 
nour/day exposures at the lower con­
centration had essentially no effect on 
similar species of animals.1

In the case of chlorodiphenyl (54% 
chlorine) eighty-three 7-hour/day ex­
posures over 121 days to a  concentra­
tion of 5.4 >ig/liter resulted in injury to 
liver cells and increased liver weights in 
rats. At a concentration of 1.5 ng/liter 
for one hundred and fifty 7-hour/day 
exposures over 213 days, the rats 
showed distinct microscopic changes in 
the liver.*

T he literature contains many refer­
ences to the potential toxic effects of 
chlorinated diphenyls in man and ani­
mals. The early work included investi­
gations of chlorinated naphthalenes, 
c h lo r in a te d  d ip h en y ls, chlorinated 
diplienyl oxide and various mixtures of 
these. An early report indicated serious 
toxic effects from chlorodiphenyl chlori­
nated to the extent of 65 ft .* A later 
report by the principal author properly 
identified the earlier sample as a mix­
ture of chlorinated diphenyl and chlori­
nated diphenyl benzene.* HowcveT, only 
a few authors of subsequent papers, bul­
letins or textbooks have noted this cor­
rection and the original da La are cited 
repeatedly as relating to chlorinated 
diphenyl alone.

B. S k in  contact: Both compounds are 
readily absorbed through the dipped, 
intact skin of .rabbits. The minimum 
lethal dose when the undiluted mate­
rials were applied to the covered 
clipped, intact skin of rabbits for 24 
hours was approximately 1.0 em /kg for 
the 42%  chlorinated and 1-5 gm/kg for 
the 54% chlorinated.*

Local action on the skin b similar to 
tha t of common organic solvents where 
coo tact leads to removal of natural fats 
and o tb  with subsequent drying and 
cracking of the skin.

Human cases of chloracnc have not 
been reported from the use of these two 
specific chlorodiphenyls. The potential 
undoubtedly exists because of cases 
which were reported from the use of 
chlorodiphenyls with a higher chlorine 

•content and from mixtures with other 
chlorinated aromatic compounds.1**-*

C. Eye contact: The liquid products and 
their vapors arc moderately irritating to 
eye tissues.

D. I ngeition: The acute oral toxicides of 
the undiluted compounds arc not great 
as evidenced by oral L D „’s in rats of 
approximately 8.65 gm (7.61 to 9.78 
gm) per kilogram for the 42% chlori­
nated and 11.9 gm (10.48 to 13.45 gml 
per kilogram for the 54% chlorinated.* 
Central atrophy of the liver appears to 
be the chief toxic effect.

III. Industrial Hygitnt Pracfica
A. I ndustrial u s e s : The chlorodiphenyls 

are used as dielectrics for condensers, 
capacitors and transformers, plasticizers 
in synthetic resins, in emulsion adhes­
ives, as nonflammable hydraulic fluids 
and as transfer media.

B. Evaluation o r ex po su r e s :
1. Air sampling and analysis:

a. Direct field methods: None
b. Laboratory methods:

(1) Collect in secondary butyl 
alcohol in fritted bubbler or 
two large impingers in 
series; concentrate sample 
and complete analysis by one 
of various methods for chlo­
rinated hydrocarbons.4

(2) Sample air through com­
bustion furnace, collect 
chloride ion from decom­
posed c h lo ro d ip h e n y l in 
suitable alkaline solution and 
determine chloride ion con­centration.1

C. H azards and t h e ir  recommended 
control:
1. Inhalation: Absorption b chiefly by 

inhalation. Concentrations in the 
workroom atmosphere should be 
maintained below the recommended 
levels. Where the chlorinated 
diphenyls arc used at room tempera-

i
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tu rn , the hazard of inhalation is 
considered slight or absent. When 
these materials are subjected to 
elevated temperatures, the process 
either should be completely enclosed 
or other adequate mechanical ex­
haust ventilation must be provided 
to reduce concentrations to safe 
levels. In heat transfer media appli­
cations, the system must be designed 
and constructed so that it is leak- 
proof. Special gasket materials and 
pump seals are available to prev ent 
leakage. The reservoir tank should 
be airtight except for a vent to the 
outdoors. In the event of spills or 
leaks of hot fluids, use chemical 
cartridge respirators or gas masks 
approved by the U. S. Bureau of Mines forprotection against organic 
vapors. These will provide good 
protection up to the concentrations 
shown on the approval Labels and y 
the odor will give ample warning if 
it comes through the device.

2. Skin contact: Operations and handl­
ing procedures should be such as to 
avoid the possibility of prolonged or 
repeated skin contact. Contaminated 
clothing must be laundered before 
reuse.

3. Eye contact: Eye protection should 
be used where there is a possibility 
of liquid splashes.

4. Insertion: Ingestion of these mate­
rials is not a problem in industry.

5. Fire and explosion: The chlorodi- 
phenyis are fire-resistant or essenti­
ally nonflammable liquids. When 
expoaed to flame or hot surfaces 
they may decompose to form CO, 
C O „ HCl, phenolics and aldehydes 
depending on the temperature, avail­
ability of oxygen, area of the heated 
surface, rate of application of the 
liquid to the surface and other 
variables.

IY. Medical Information
A- E meacency  tucatmewt: Skin surfaces 

exposed to chlorodiphenyls should be thoroughly washed with soap and water 
at once. If clothing has been contami­
nated" it should be removed promptly.

If exposure to a high vapor concen­
tration occurs, as in the case of spills at

elevated temperatures, the patient 
should be moved from exposure and 
kept at rest until seen by a phvsician. 
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 seen by a physician. Depend­
ing on the amount of inflammation and 
pain present, drugs like Cortisporin* 
ointment and topical Pontocaine* may 
be indicated.

B. Special pmocEnuaxs: Persons who are 
regularly or repeatedly exposed to chlo­
rodiphenyls should be examined periodi­
cally to detect early evidence of skin 
irritation and/or liver damage. Persons 
with known liver disease should not be 
exposed to repeated contact with the 
chiorodiphenyU.
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HYGIENIC GUIDES COMMITTEE
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Hygienic Guide sheen may be obtained from the am ibican  industrial nyoickc associa­
t io n , 14125 Prcvost. Detroit 27, Michigan, at 25 cents each for two-paae repnnts; 30 cents each for four-page repnnu. All orders for leu than $2 00 must be prepaid. Discount of 20% on orders of five or more Guides; 40% discount on orders of 100 or more Guides. Special loose- lea/ binders for the Guides may also be ordered from the Association ofiiec for $1.25 each.
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