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The Industrial Commission of Ohio  Division of Safety & Hvaicne

ae ey~ 2325 West Fifth Avenue, Columbus, Ohio 43204
=N Phone 614-466-3385
‘i ) March 29, 1976
@ Legal Section Risk # SI-2351
i S Industrial Commission of Ohio
-46th all ol Ohio Departwents Building Re: OD - 10033-22
safety”congress Columbus, OH 43215 Addie Metheney
exhybst :
: . C
3 2pn1l 19.20.21, 22,197 Attn: Mr Jawes G lymer
! Dear Mr. Clymer:
i .
! On January 20-21, 1976 and February 4-5, 1976, visits were made
to the facilicies of Goodyear Tire and Rubber Co., 1144 Marke:
Street, Akron, Ohlo and Plant #2, Martha Avenue, Akron, Ohio
to check conditions under which the claimant had worked. Tnere
are approximately 8,000 employees gt the Akron facilities.
This company manufactures rubber and plastic products.
! According to company records, the claimant's experience is as
! follous:
August 3, 1943 Synthetic Operator
July 1, 1944 Solution Make-up
Msarch 6, 1945 Baler
April 18, 1945 Solution Make-up
June 18, 1945 Coagulation
~ .ovember 7, 1945 Styrene Stripping Rotation
. November 16, 1945 Dryer Rotation Job
February 8, 1946 Froduction Balance
March 25, 1946 Styrene Stripping Rotation
June 4, 1946 Refiner Operator - Plant 2
April 19, 1961 Waldron Dip Unit Helper
April 26, 1961 Refiner Operator
October 7, 1963 Waldron Dip Unit (lst man)
July 24, 1964 Refirer Operator
August 20, 1964 Calendar Helper
February 22, 1965 Refiner Operator
July 13, 1967 Waldron Dip Unit (1st man)
July 21, 1971 Voluntery layoff
The claimant began working in Plant #2 on June 4, 1946, Prior to
this he worked in a government owned plant.
Medical records were not readily available. )
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The claimant's duties as the Waldron Pip Unit Operator in
Department 237 F consisted of the following:

1. Turns oven on.

2, Pumps dip formulation into moplicator tank.

3. Places fabric roll into the letoff of th: machine.

4, Sews fabric to lead line.

5. Activates machine,

6. Repeats fabric rolls, Coats from 10-15 rolls per day.

In brief, the operation consists 6f automatically cenveying

a roll of fabric through an unventilated applicator or dip

tank where the fabric is coated with one of several types of
dip formulations. Soon after emerging from the applicator tank,
the coated fabric enters a rather long ventilated oven, exits
the oppcsite end of the oven, and is then wound in a roll. The
cured fabric is then removed by two of the dip unit operator's
helpers. Another roll of fabric is placed on the machine letoff
and the operation repeated.

The dip formulations used to coat the fabrics are concocted at
Goodyear's #1 plant. According to Mr. Chuck Ludel, Goodyear
Chemist, 7 formulations were used between 1967 and 1971. At

least 2 of these formulations have been discontinued since 1971,
The 2 formulations discontinued were referred to as a butyl latex
formulation and 8 Hylene MP formulation. There are currently 4.
formulations in use, and 3 of thesz fermulaticns were allegediy
used by the claimant. The 4th formulation is a recenr addition,

All formulationy past and present, are referred to as RFL
(Resorcinol-Formaldehyde-Latex) dips and alleged to be rather
similar except for several different types of latex used and
varying but still considered low percentapes of the other in-
gredients, all of which are in an aqueous medium. The discontinued
Hylene MP, however, contained approxiwately 2 percent by weight of
an isocyanate that,according to DuPont, when heated above 300°F, would
evolve MDI (Diphenylmethane 4, 4-diisocyanate), a respiratory
irritant that may cause asthmatic breathing. This material is not
sssociated with liver damage; however, phenol would also be
liberated at tempcratures above 300° F (the oven would have to

be operated at a temperature above 300 F for the necessary de-
sired product result to occur) and can couse liver damage. However,
any possibility of a significant worker exposure to MDI or phenol
would appear to necessitate a breakdown in the oven's ventilation
system that could possibly permit significant emissions te cnter
the work room. Vinylpyridine i{s another ingredient of the dip .
formulations and will be elaborated on later.

The operator and helpers of the Waldron dip unit claim that the
formulations are not similar in regard to odor and irritancy. For
unconfirmed reasons the Waldron dip unit must be shut down occawionsl-
ly becouse of irritating and odorous emissions; in fact, the ‘unit

wvas shut down on February 22, 1575 and the cperator and his helpers
sent howe because of the emissions,
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~ heated and consists of 5 unit "heaters'”; 3 of the units were
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The oven through which the coated fabric passes is steam

operated at 250°F and the other 2 at 235°F on the sampling
dates. Some spillage was observed st the helper's end of the
oven, and a ceiling exhaust fan sdequately controlled these
emissions.

No unusual odor or irritation was experienced during the sampling
periods, and the dip formulation beipg used was one of the ones,
SBRlatex, cften used by the claimant, The equipment aand operatioan,
not including the dip formulations, allegedly have not chauged
since the claimant’s departure. Employees stated that the two
sampling dates were typical of the normal operation and usual
emissions experienced with the Waldron dip unit.

Breathing zone 2ir samples were obtained for formaldehyde, resorcinol, ~
vinylpyridine, acrolein, pyridine, benzene, hexane, ethylene dichloride,
dioxane, acrylonitrile, ethyl benzene, and other organic vapors

cepable of adsorption on and analysis from activated charcoal.

All breathing zone air samples were obtained with personal sampling
pumps. In addition to the pumps midget impingers with 1% sodium
bisulfite solutions were used for formaldehyde and acrolein samples

and midget impingers with distilled water for resorcinol and
vinylpyridine samples; activated charcoal tubes were used for the
remainder of the orgaric compounds sampled., Sample results are a5

follows;
Employee * ok e
Operation Air Contaminant Exposure ,TWA  ACGIH, TLV
— . FREAK
Waldron Dip Unit Operator Formaldehyde 1.11 ppmtid*x C 2 ppm@roposec
» oo " Resorcinol Negative 10 ppm ¥
v o " Vinylpyridine Negative None
" voom " Acrolein 0.02 ppm 0.1 ppm

The activated charcoal tubde sample results were negative for the
remainder of the organic vapors mentioned,

* TWA = Time-Weighted Average

#*% ACGIH = American Conference of Governmental Industrial Hygicnists

s+ TLV = Threshold Limit Value

*k%t* pom = parts per million

*4*dx C a ceiling value (the TLV of 2 ppm shculd not be exceeded for
any period of time).

One of several formaldehyde samples obtained was slightly over
the ceiling value of 2 ppm. This 43 minute sample resulted in
2.07 ppm formaldehyde.




The following comments,unless otherwise mentioned, relative to

the toxicological effects of the dip formulation ingredients

and acrolein were taken from The Encyclopedia of Occuaptional

Health and Safety, The International Labor Office, Geneva,
Switzerland, and Industrial NHygiene and Toxicology, Volume II, Patty:

Formaldehyde: Exposure to low atmospheric concentrations

of formaldehyde causes irritation, especially of the eyes

and respiratory tract. Due to the solubility of formaldehyde

in water, the irriatant effect is limited to the inirial
section of the respiratory tract. A concentration of 2-3 ppa
causes slight formication of the eyes, nose and pharynx;

4-5 ppm, discomfort rapidly increases; 10 ppm is tolerated
with difficulty even briefly; between 10 and 20 ppm, there

is severe difficulty in breathing, burning of the eyes, nose
and trachea, intense lacrimation and severe cough. Exposure

to 50-100 ppm produces a feeling of restricted chest, headache,
palpitations and, in extrexe cases, death due to oedema or
spasm of the glottis. Asthmatic symptoms may occur due to
allergic sensitivity to formaldehyde, even at low concentrations,

Inhalation of formaldehyde by animals causes prompt and severe
{rritation of the eyes and respiratory tract. Srog found edema and
hemorrhages of the rat lung, and signs of hyperemia and perivascular
adema in the liver and kidneys. Changes similar to these were :
reproted by Salemand Cullumbine.

The effect of formaldehyde on certain oxidative enzymes has been
studied in vitro. It was found that formaldehyde imhibits succinic
acid oxidase, choline oxidase, L-proline oxidase, and sarcosine
ox{dase {n liver homogenates. In equal concentrations, it has no
effect on the amine oxidase and cytochrome oxidase of liver or

the D-amino acid oxidase of kidney. The prior addition of substrarte
protects the enzymes from the formaldehyde for a short period

of time. Source: Proceedings of the Society for Experimental
Biology and Medicine, Bernheim F.

Vinylpyridine: Brief exposure to the vapor has caused eye, nose

and throat irritation and transient headache, nausea, nervousness
and anorexia. Skin.contact causes burning pain followed by severe
skin burns. Sensitisation may develop. The precautions recommended
for pyridine should be adopted and particular care is needed to
prevent inhalation and skin contact. A NIOSH vinvlpyridine and liver
damage search was negative,

Acrolein: Inhalation presents the most serious hazard. It causes
irritation of nose and throat, tightness of the chest and short-
ness of breath, nausea and vomiting. The brenchopulminary effect
is very severe. No cases of chronic toxicity are known. Acxrolein
is not an ingredient of the dip formulations.
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Resorcinol: Industrial exposures are rather rare, but could
occur in any industry utilizing the compound. Pathology reported
for man includes marked siderosis of the spleen and marked
tubular injury in the kidney. Becker reported fatty changes and
anemia of the 'liver, degenerative changes in the kidney, fatty
changes of the heart muscle, moderate enlargement and pigmenta-
tions of the spleen, and edema and emphysema of the lungs.
Resorcinot is readily absorbed from the gastroenteric tract and,
in a suitable solvent, is readily absorbed through the human sxin.
The cutaneous application of soluticns or salves containing frem
3 to 25 per cent of this compound may result jn local hyperemia,
itching, dermatitis, edema, corrosion, and the loss of the super-
ficial layers of the skin. These changes, if they are severe,

may be associated with some or all of the following effects:

enlargement of regional lymph glands, restlessness, methemoglobinemia,

cyanosis, convulsions, tachycardia, dyspnea, and death.

The acute oral lethal dose of resorcinol for experimental rats

was 301 mg/kg. Signs of intoxication included fibrillation,
tumors, convulsions, salivation, dyspnea, sedation, emaciatioa,
and death. In those rats who died, hemorrhages of the lung, in-
flamation of the gastrointestinal tract and hyperemia of the liver
were observed, Source: Industrial Bio-Test Laboratories, Inc.,
Northbrook, Illinois.

Laboratory test and interviews of wwrkers at an Armed Forces

~ Examining and Entrance Staticn. using or working near a copving

machine based on a diazo deveivoing process, resulted in findings
suggestive of a relationship baotween the diazo copying process
and abnormal liver function. The strongest association observed
was between mixing the diazo developer and relative eosinophitiia.
No evidence was found between the copying process and clinical
illness. Reference is made of the fact that hydroquinone and
resorcinol, two chemicals present in the diazo developer, have
been reported.to cause liver abnormalitic., Source: Jourral of
Occupational Medicire, Vol. 17, No. B, pages 502-505.

Resorcinol is a solid at room temperature that is soluble in water.
Under normal operating conditions this material would not be
expected to be evolved from the applicator tank.

In summary, the claimant appears to have been exposed.no acceptable
levels of furmaldehyde vapor during the normal operaticn ol the
Waldron dip unit; however, on occasion, his exposure to formal-
dehyde was very likely well above the cefling value of 2 ppm. The
reasor for these occurrences was not determined. The dip unit was
shut down on February 22, 1975 and the operator and helpers sent
home because of irritating emissions, Other main ingredients of
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the aqueous dip formulations are resorcinol, vinylpyridinc,

and various types of latex. Two of the dip formulationc, butyl
latex, which was alleged by the dip unit workers to have been
very odorous, and Hylene MP, were discontinued in 1971,
Resorcinol, in a suitable solvent, is readily absorbed through
the skin. Workers stated that skin contact is seldom expcrienced
with the dip formulations.

Sincerely yours,
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Ron Sherman
Industrial Hygienist
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