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PLACE VISITED:

DATE OF VISII:

PERSQONS MAXTING VISIT:

PERSONS CONIACIED:

PURPOSE OF VISIT:

E.I. du Pont de Nemours and Company
Elastomer Chemicals Department

P.0. Box 1373

Louisville, Kentucky

April 25, 1975

James H. Jones
Ronald J. Young
Richard Waxweiler
Sherry Selevan

L.M. Cressey, Manager

W.E. Egan, Asst. Manager

C.T. Shoch, General Production Superintencent
W.K. Witsiepe, R & D Superintendent

E.R. Deutsch, Envirommental Contrcl Superviso
W.F. Hawn, M.D., Medical Director

E.N. Gresne, R & D Supervisocr

R.F. Willis, Chemist

J.A. Stephens, Personnel Supervisor

1c observe the marnufacture of neopzrene and
to discuss their environmentzl monitoring
program.



INTRODUCTIGN

Dr. John A. Zapp, Haskell Laboratory, E.I. du Pont de Nemours and Company
in correspondence date December 16, 1574 advised NIOSH of potential car—
cinogenicity of chloroprene. A meeting was requested by DuPont to inform
NIOSH of their program for investigating the toxicolagy of chloreprene
and. to secure the comments of NIOSH on that program. This meeting was
subseguently beld i Cincimnati on March 7, 1975.

On April 25, 1975, James H. Jones, Ronald Young, Richard Waxweiler and
Sherry Selevan conducted a walk-through survey of the E.I. du Pont de
Nemours and Compary, Inc. in Louisville, Kentucky. The major purpose for
this visit was to observe the manufacture of neoprene and to cbtain in-
formztion about their envirommental monitoring program.

PLANT HISTORY

The plant started operzticns in 1942 and was cwned by Rubber Reserve. The

plzor produced chloroprene monomer using acetylene as the raw material.
The reactions are as follows:

Dimerisation I _ HO
CHSCH ot CH=C—CH=CH,

- CH= Polymerisation N
CHZ— H—CH2 (Calalysl. polassium prrsulphate)

Ci

[—CHz—Cl:=CH—CH2——]
a - )

In the first yezsrs of operations, the reaction was carried out in 400
gzllon glass-lined reaction vessels, which were not completely sezled.
Atmospheric concentrations of chloroprene are believed to have besn many
times the present TLV for chloroprene of 25 ppm.

In 1949 the plant was purchased by DuPont. 1Ia 1950 the first lsrge glass-
lined reasctor vessel was installed. This vessel is a sealed unit. These
larger reactor vessels gradually replaced the smailer 400 gallon units,

and by 1980 most of the major production was carried out in the larger
vessels.

Experimentzl work was completed on the engineering of a monomer- T2COVery
unit in the late 1940’s at DuPont's necprene plant in New Jersey. After
the Louisville Plant was purchased from the U.S. Govermment im 1949, lower
conversion rates were introduced to impart different properties to neo-
prene. Along with lower conversion rates, 2 plant-sczle monomer TECOVETY
unit was installed. Additional units were installed in the 1950's.



During 1960-67 the porcelain piping was replaced with a less fragile ma-
terial resulting in less breakage and subsequently fewer spills.

Peak production at this site was realized in 1965. During this year an

explosion which resulted in multiple deaths lead to increased safety
mEeSSUTES.

Because of a price increase of acetylene, monomer production at this

plant ceased in February, 1973. The monomer that is currentiy used at
the plant is made from butadiene.

DESCRIPTIONS OF CURRENT OPERATIOHS

Unrefined, refrigerated chloroprene monomer is brought to the plant by
rail. It is about 95% pure, containing higher boiling chlorinated com-
pounds, toluene and a sigmificant quantity of inhibitor which, with the
low shipping temperatures, prevents polymerization en route. The mono-
mer is transferred to refrigerated storage tanks which sre nitrogen
bianketed. Chiloroprene monomer is distilled as needed to remove inhib-
itors and residual high boiling compounds, and subsequently stored in
another refrigerated nitrogen-blanketed tank. The "bottoms" from the
distillation column are burmed in a chemical waste incinerator which

produced HC1l. The HC1 is absorbed in water and disposed by pumping it
intoc z deep well.

A monomer solution is made by adding chloroprene monomer, resim, and
modifier. & water soluticn is made from caustic and water. The two
golutions are pumped intc a large glass-lined reactor vessel, "large poly
kettie". Here the monomer is emulsified in an agueous scap solution and
polymerized under atmospheric pressure freguently in the presence of
sulfur, with a catalyst to imitiate the polymerization.

If z full conversion latex is desired. the reaction is rum to completion.
The emulsion is cooled and put in tamk cars or 55 gallon drums. If the

conversion is not complete, the emulsion is stripped of the unreacted
monomer and them packaped.

If 2 solid material is desired, the emulsion is stripped to recover the
unrezcted monomer. The unreacted monomer is piped back to the distilla-
tion column, while the aguecus neoprene emulsion is freeze coagulated om
the surface of z brine chilled drum. The film is washed, goes through &
sgueeze roll, 2 dryer, gathered by means of rolls te form a rope, cul

and bagged. Talc is added at the cutting step to keep the neopreme from
eticking together.

A flow gheet of the process is shown in Figure 1.



MEDICAL AND PERSONNEL RECORDS

Current total employment is in excess of 1000. Presently 10 to 15% of

the employees are black. Approximztely 33% of the hourly emplovees work
in maintenence, 30Z in operations, and the balance are assigned to sup-
porting departments (e.g. shipping). The cperators are assigned to spe-—
cific areas (i.e. polymer, monomer, laboratory, power), but the mainten—
ance people generally work out of central shops and may be all over the
plant, which makes determinations of their exposurs difficult. About one-
third of the salary emplovees are foremen. DuPcnt has sent us s listing
of the number of people employed on the plant and the percent of total
employment assigned to the monomer and polymer units of productien.

HMedical Records

There is 2 complete pre-employment physical, plus an additional coe every
thres years for employees less than 40 years old, and once every 1.5 yezrs
for those greater than or equal to 40 years. These include blood chemis-
try, chest x-tay, and pulmonzry function tests. Approximately one year zgo,
they started recording smoking histories and zlcchol and drug consurption.
Andiometric tests and asbestos medical examinations are performed yearly.

They have had three cases of asbestosis in pipe insulation workers. They
have had a few cases of hair loss due to chloroprene exposure; the most
Tecent being within the last five years. Som= cases of skin cancer have

2lso been documented. Unfortunately, information in the medical folders
is incomplete.

In 1556 DuPont began collecting dezth certificates of deceased active em-
plovess, and pensioners and ten years later they began adding pathology
reports when possible for these deaths.

Persernnel Records

The personnel records go back to the beginning of the plant, 1942. One
of their forms, the G149, has been used for all employees since that time.
It includes: mname, social security number, pay, work locations and date
the worker changed positions, date of birth, race, marital status, and
address. Pensioner's forms are kept active (current addresses).

Approximately eight thousand hourly and 1,000 salaried employees have
woTked at the plant since its opening.

There are three unions, all independent; Neoprene Craftsmen Union, Neoprene
Clerical Workers Union, Chemical Protection Employess Local #1.

ENVIRONMENTAL MONITORING
Although considerable expertise exists at the corporate level, apparently

little professional industrial hygiene services have been routinely pro-
vided to this plant. A chloroprene monitoring program was initiatgd by
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plant wmanagement in the early 1970's for the Louisville plant. Apparently,
this was initiated for air pollution, not industrial hygiene purpcses. A
sampling protocol dated, October 4, 1971 exists in the plant files. This
method involves taking grab samples by means of a glass sampling flask

and a rubber aspirator bulb. The sample is then analyzed by gas chromato-
graphy.

The first in—-depth monitoring for chloroprene was done for air pollution
purposes in early 1973. These were grab samples taken at the "worst
places"” with the glass sampling flask procedure or with Drager detector
tubes. Plant correspondence entitled "Air Pollution Survey in West Poly”
dated January 24, 1973, identifies three areas where excessive chioro-
prene concentrations were found.

In the large weigh tank pits while filusing the charging lines, the
chloreprene concentrations ranged from 610 to 1200 ppm. Under the large

poly kettles with the strainer open, chloroprene concentrations ranged
from 310 to 4170 ppm.

A similar report, "Alr Pollution Survey-East Poly" dated February 12, 1973
revezled five grossiy contaminated areas. Chloroprene concentrations as
high as 6760 ppm were recaorded.

Based on these surveys, corrective action was taken to lower chloroprens
concentrations. At the large weigh tank pit, piping was installed from
the strainer to a closed ditch. A “fume trap" and 2 vent stack were added
at the ditch. Additional improvement was made by making it possible to
water flush the strainer. Corrective action taken at the large polymeri-
zation kettle included installation of exhaust ventilation around the
cpening of the straimer case, a comfort fam, znd water flushing prior to
opening. These areas are now reported to be within the current ILV.

Other Envirommental Contaminants

Ashestos has been used on process piping in the past but is no longer used.
However, potentizl exposure to asbestos still exists. Acrylonitzile is
sometimes used as & copolymer in chloraprene production. Exposures ta
talc were considerably abeve the TLV in the past. Freon 22 (chlorodi-
fluoromethane) is also manufactured at this location.

RECOMMENDATIONS

1) Reduction of exposure to the lowest possible level should continue to

be a goal because of the possible mutagenicity and carcinogenicity of
chioroprene.

2} Tne analytical procedure used by DuPont should be verified.

3) The chloroprens concentrations at meoprene user's facilities should be
mwonitocred to ascertain extent of exposure.

by
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