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INTRODUCTION

On February 17, 1983, the National Institute for Occupational Safety
and Health (NIOSH) received a joint request to conduct a health hazard
evaluation (HHE) at Leon Plastics in Grand Rapids, Michigan. The
request was submitted by the Michigan Department of Public Health and
Local 19 of the United Auto Workers with the assistance of U.S.
Senator Donald Reigle. The request expressed continuing worker
concerns about exposures to workplace contaminants. One area of
particular concern was the injection molding operation, where numerous
worker complaints were reported about working conditions and odors and
multiple workers compensation claims filed, alleging ‘exposures to
azodicarbonamide as the source of the probiem

NIOSH investigators conducted an initial survey at the plant

March 24, 1983, followed by two industrial hygiene surveys in the
injection molding department, May 2-6, 1983 and March 11-12, 1984, The
March 1984 survey was conducted in conjunction with a medical study
conducted by the University of Michigan's School of Public Health.

Interim reports were issued in July 1983 and June, 1984, The second
report presented the industrial hygiene data from both follow=-up
surveys.

BACKGROUND

At the time of this investigation, Leon Plastics was a division of U.S.
Industries involved in the manufacture of plastic parts for the
automobile, computer, and other industries. Their work primarily
involves custom molding (contract manufacturing). Leon Plastics
specializes in insert molding, custom compounding of plastisols and
polyvinyl chloride, structural foam parts, urethane foam molding,
painting and finishing, blow molding, and assembly operations. The
facility in Grand Rapids, Michigan serves as division headquarters
while a sister plant. of almost the same size 1s situated in Grand
Island, Nebraska. The Grand Rapids facility, which consists of 185,000
square feet of manufacturing space, was completed and first occupied in
1979. Leon employs about 325 hourly workers at the Grand Rapids
facility with about 130 in the Injection Molding Department. This 130
includes mold press operators and indirect labor (i.e., setup, material
handler, utility, etc.).

A. Process Description:

The Injection Molding Department is primarily involved in the
custom molding of thermoplastics. Parts are injection molded for
the business machine, computer, communication, and automotive
industries. Thermoplastic resins (both virgin and/or reground
material) are fed into the injection mold machines from individual
hoppers located at the machines. Some of the resins are used with
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made by Natlsco in their three reports to the company included
ventilation in all cases (local exhaust and/or general). One
report also discussed the possibility of mass psychogenic
illness (MPI) as being responsible for worker complaints about
working conditions in the injection molding department.
Despite two consultant reports subsequent to the initial one
(which mentioned MPI as a possible cause of complaints) and
recommendations to improve local exhaust ventilation and to
consider the toxicity of substances used in the area, the
company has continued to embrace the position that workplace
complaints are. largely due to MPI or "Group Depressive
Psychosis" and thus exhibited resistance in considering the
possibility that workplace conditions may require some
modification. '

- IV. Methods and Materials

A.

Industrial Hygiene:

The industrial hygiene evaluation consisted of personal and area
monitoring for ABFA and personal exposure monitoring for
polyphenylene oxide thermal decomposition products ?styrene,
benzene, and toluene). Qualitative analysis of bulk air samples
obtained within the smoke plume above an injection mold machine
using polyphenylene oxide and ABFA, and indicator tube sampling was
conducted to determine the presence of several thermal
decomposition products identified in previous NIOSH work addressing
breakdown products given off by this polymer (1). These samples
were also considered useful in trying to identify odorous
contaminants present in the plume in higher concentrations.

) B 'Azodicarbonamide:

SampTing was.conducted using FALP Fluoropore filters in two
piece cassettes at a flow rate of two liters per minute (Lpm).

These filters consist of polytetrafluoroethylene with a

-?olgethylene backing and have a pore size of 1.0 micrometer
um) . _

The analytical procedure calls for desorption with 2
milliliters (m1) of dimethylsulfoxide (DMSO) and analysis by
high performance liquid chromatography (HPLC). Separation is
achieved on a 10 um silica Radial Compression Column in a
Radial Compression Module. The mobile phase is 15 per cent
DMS0/85 per cent methylene chloride isocratic (constant
percentage mobile phase mixture). Detection and quantitation
was achieved by using an ultraviolet detector at 276 um and a
visible wavelength detector at 405 um in series.
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4. Characterization of Thermal Decomposition Products:

Four bulk air samples (two standard charcoal tubes, two
standard silica gel tubes) were collected above a press running
the polyphenylene oxide-ABFA mixture. Sampling rates were
about two liters per minute, and sampling durations ranged from
about four to seven and a half hours.

One charcoal tube sample was desorbed with one milliliter of
carbon disulfide and a silica gel tube with one milliliter of
ethanol. The samples were initially screened by gas
chromatography (equipped with a flame fonization detector)
using a 25 meter methyl silicone (1 micrometer film thickness)
fused silica capillary column (splitless mode). Both samples
were subsequently analyzed by gas chromotagraphy-mass
spectroscopy (GC/MS) to identify peaks and later by gas
chromatography with a nitrogen-phosphorus detector (GC-NPD) for
nitrogen containing compounds.,

Based upon a review of the GC/MS results by the NIOSH
industrial hygienist and NIOSH chemist, the remaining charcoal
tube and a blank were quantitated for several contaminants.
The second silica gel sample was desorbed with two milliliters
of one normal sulfuric acid for two hours (sonified). A 0.5
milliliter aliquot was then made basic with 1.1 normal sodium
hydroxide and analyzed by GC-NPD for aliphatic amines.

B, Medical Study:'

NIOSH conducted anecdotal interviews among 16 employees in
injection molding on May 3-5, 1983, to determine the type and
extent of health complaints associated with injection molding
operations. Infarmation gathered from these interviews was
intended to guide- further medical follow-up conducted by NIOSH,
However, Leon Platics contracted with the University of Michigan to
conduct a medical study, thus NIOSH, to avoid duplication of
efforts, elected to postpone further medical follow-up pending the
results of the University of Michigan's study.

The University of Michigan's medical survey was conducted December
11-15; 1983, February 2-3, 1984; and March 11-12, 1984, The survey
consisted of cross=-sectional pulmonary function tests, an
adminstered pulmonary questionnaire and pre- and post- shift
pulmonary function tests conducted on selected employees in the
injection molding area.


http:injecti.on












http:Qualitatf.ve
http:geometr.ic






http:follow;.ip







Page 17 - Health Hazard Evaluation Report No. 83-156

10,

11,

handling of ABFA, but work practices and control of the fugitive
dust generated during this process needs further evaluation and
modification.

~ Care should be taken when handling powdered ABFA. Dry sweeping of

spilled material should not be permitted. Vacuuming (equipped
with a high efficiency particulate air filter) or wet cleanup
should be done at the time the material is spilled.

Enclosure of the resin blending area from the rest of the
injection molding department may assist in reduction of raw
material escape from blending procedures and possibly facilitate
better control of materials such as ABFA at the source of
contaminant release.

Hoppers of ABFA and resin mixtures in holding or material handling
system feed areas should be covered.

Downdraft tables located at injection mold operator work stations
should be on a routine maintenance schedule to assure their
performance within design specifications. Worker education
concerning the proper use of these units as well as their
Timitations will enhance their utility.

Procedures should be established informing workers of the hazards
associated with materials used in the process. This may also.
encourage proper work practices since workers would have more
information on the rationale behind engineering controls, personal
protective equipment, and the work practices themselves.

The disposable nuisance dust respirator currently used by the
material handler mixing ABFA with resins should be replaced with a
half mask respirator equipped with high-efficiency particulate air
cartridges. This type of respirator would provide better
protection than the disposable dust mask. Uncertainty regarding

.the biological activity of ABFA through inhalation exposure

supports this recommendation.

In order to minimize exposure due to contamination of regular work
clothes, and to reduce direct contact with ABFA, workers should
use gloves and disposable coveralls when directly handling this

compound
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