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dust with more than 5% Si02, or 5 mg/m3 for respirable dust
with 5% or less Si02.

VI. Results and Discussion

A. Environmental =

1.

Trimellitic Anhydride

The concentrations of trimellitic anhydride in two breathing
zone samo1es of the epoxy resin powder sprayers were 0.14 and
0.28 mg/m3. Both of these exposures exceeded the ACGIH TLV
(12) of 0.04 mg/m3. Another sample taken at the stack of the
rec1rculat1on filter system to check its effectiveness was 0.12
mg/m .

Epichlorohydrin

A1l samples were less than 0.01 mg/m3, which is the lower
volume adjusted limit of detection.

Silica ' /
S —y— 7

The concentrations of silica in all samples collected for free

silica during the June 9-10 environmental survey were below the
analytical 1imit of detection of 0.03 milligrams per sample for

both silica polymorphs (quartz and cristobaldite). This
corresponds to airborne concentrations of generally less than

- 0.04 mg/m (Table I). The two higk volume samples collected

for respirable silica were also reported at less than the limit.
of detection, which correlates to Tess than 0.009 mg/m°. The
high-volume samples for total dust (non-respirable plus
respirable) were reported as having a free_silica content of
0.97 and 0.43 mg., or 0.225 and 0.106 mg/m3, respectively.

In comparing the high volume area samples-{respirable vs.
total), it appears that the airborne free silica in the resin
room is non-respirable, and therefore does not pose a silicosis
health threat to the employees in this area.

A material bulk sample was obtained and analyzed for free
silica content, with analytical results showing a quartz
content of 17%, and a cristobalite content of less than 1.5%.
A settled dust sample showed a silica content of 37% quartz,
and less than 1.5% cristobalite. The material bulk was
microscopically analyzed to determine the physical nature of
the silica. The supplier of the resin material reported that
the silica was coated with resin and therefore did not pose a
significant health threat to exposed persons. However,
microscopic analysis indicated resin granules coated with
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smaller silica particles. However,‘as demonstrated through
environmental sampling of respirable exposures these particles
were in the non-respirable range.

Medical

Sixteen workers had been exposed to the trimellitic anhydride
containing resins for periods ranging from 1 day to 5 weeks with a
mean exposure of 3 weeks. Of these 16 workers, there were 10
females and 6 males. The average age was 30.1 years (range
21-51). The mean duration of employment at R&S was 3 years (range
1-7years). Fourteen of the exposed workers smoked. Three of the
16 reported a history of allergies, and the remaining ten had no
known allergies.

Ten of the 16 exposed workers (63%) reported symptoms temporarily
related to TMA exposures. The most common symptoms were cough and
nose, throat, and/or eye irritation temporaly related to TMA
exposure. Of these ten workers, four reported symptoms consistent
with the irritant syndrome, three consistent with late
respiratory-systemic syndrome, one consistent with both an
irritational and late respiratory-systemic syndrome, and one

- consistent with the asthma-rhinitis syndrome. Six reported no
symptoms. Of the ten with symptoms nine noted a marked reduction
or complete cessation of symptoms following removal from exposure
to the trimellitic anhydride resin or switch to a non-trimellitic
anhydride containing resin. The mean duration of exposure to the
trimellitic anhydride resin in those reporting symptoms was 3.4
weeks, vs. 2 weeks in those without symptoms.

In addition to health effects related directly to the epoxy resin
powders, NIOSH observed two significant sources of work related
injury in the epoxy room at R&S:

1. Peripheral neuropathy in the dominant hand of three female
workers, associated with the use of tongs to move hot
stators. From physical examination and the workers
history, the NIOSH medical officer determined that the
tongs were poorly designed and sized for female workers.
This produced compression of tissue, including nerves at
the base of the palm of the workers' hands, leading to a
peripheral neuropathy.

2. Multiple recent and-partially healed second degree burns on
the forearms or hands of _
"nine workers. The forearm burns were due to direct contact
with hot stators, while the burns on the hands were due to
inadequate hand protection when handling hot stators.
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The results clearly show an abundance of symptoms following
exposure to trimellitic anhydride, which were similar to those
reported in the literature. In contrast to a previous report (5),
though, symptoms appeared somewhat sooner in this group of
workers. This may be due to higher exposures than observed in some
other groups. '

An alternative explanation for the reported symptoms would have
been widespread upper respiratory. tract iliness among those in the
epoxy room. Although this cannot be totally excluded, the good
correlation between symptoms and exposure, the disappearance of
symptoms following termination of exposure, and the reappearance of
symptoms in several workers following return from a two week -
vacation argue strongly in favor of trimellitic anhydride exposure
as the causative factor in the workers symptoms. A possible
limitation of this study is its retrospective nature, i.e., . .
workers' recall being biased by their knowledge of a problem and
the apparent role of the blue epoxy resin.

Although symptoms abated when R&S switched to the non-trimellitic
anhydride resin, health concerhs among employees continued in Tight
of the high silica content of’ the brown resin. However, these
concerns should be mitigated as a result of the June 1983
environmental survey, which demonstrated exposures to respirable

free silica below the NIOSH recommended standard.” These lowered

exposures are probably a direct result of remodeking the resin
room. However, the long-term effects of the inhalation of epoxy
powders are not known. This lack of information should dictate
caution and a continued effort to reduce exposures to the Towest
possible levels.

VII. RECOMMENDATIONS

1a

2.

Good hodsekeeping practices should be maintained. Cleaning should
be done with wet or vacuum methods. Air guns should not be used.

_For moving hot stators, R&S should obtain tongs that are the right

size and weight for those using them. In addition some padding on
the handles of the tongs should reduce the local pressure at the
base of the hand, thereby eliminating nerve compression.

Showers should be provided at work so that workers may remove any
residual epoxy resin.

Workers should be informed of hazards of epoxy resins and methods
of controlling those hazards by posting notices on hoth doors
entering the epoxy room, through distribution of copies of this
report, and through other educational programs.

No smoking should be allowed in the epoxy room due to the potential
explosion hazard. (A sign is already in"place on the door).
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6.

7.

No eating, drinking, or personal objecis should be allowed in the
epoxy room (A sign is already in place on the door).

The resin spraying machines should be placed so that workers do not
bump into each other while moving or handling the hot stators.
Gloves which will provide adequate thermal insulation should be
utilized. These measures should prevent burns in the future.
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X. DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report are currently available upon request from NIOSH,
Division of Standards Development and Technology Transfer, 4676
Columbia Parkway, Cincinnati, Ohio 45226. After 90 days, the report
will be available through the National Technical Information Service
(NTIS), 5285 Port Royal, Springfield, Virginia 22161. Information
regarding its availability through NTIS can be obtained from NIQSH

~ Publications Office at the Cincinnati address. Copies of this report
have been sent to: -

1. R & S Manufacturing Company
2. Employee Representative

3. Requestor

4, NIOSH, Region III

5. OSHA, Region III

For the purpose of informing affected employees, copies of this report
shall be posted by the employer in a prominent place accessible to the
empl dyees for a period of 30 calendar days. '
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TABLE I

AIRBORNE CONCENTRATIONS; RESPIRABLE QUARTZ, CRISTOBALITE, PARTICULATE

R&S MANUFACTURING

COLUMBIA, PENNSYLVANIA

JUNE 8-9, 1983

HETA 82-355
: Concentration (mg/m3)

Date Type Duration Location Quartz Cristobalite Particulate
6-8-83, 183 BZ-R1 07:28-15:21 Operator <0.042 <0.042 0.014
6-8-83 174 BZ-R 07:25-12:352 Operator <0.059 <0.059 0.195
6-8-83 176 BZ-R 13:05-15:242 Operator <0.135 <0.135 0.584
6-8-83 175 BZ-R 07:22-15:18 Operator <0.042 <0.042 0.180
6-8-83 182 Area-R3 07:31-15:16 #2 Epoxy Machine <0.038 <0.038 0.139
6-8-83. 181 Area-R 07:41-15:10 Fluidizer Room <0.039 <0.039 0.118
6-8-83 180 Area-R 07:36-15:14 Central Work Area <0.039 <0.039 0.064
6-8-83 178 Hi-vol-R#  07:55-15:04 #1 Epoxy Machine <0.009 <0.009 0.174
6-8-63 185 Hi-vol1-T5>  07:55-15:04 #1 Epoxy Mach1ne 0.106 <0.007 0.341
6-9-83 164 BZ-R 07:09-15:13 Operator ~ <0.041 <0.041 0.705
6-9-83 163 BZ-R 07:13-15:16 Operator <0.040 <0.040 0.537
6-9-83 169 BZ-R 07:11-15:15 Operator <0.041 <0.041 0517
6-9-83 168 Area-R 07:19-15:08 Fluidizer Room <0.038 <0.038 - 0.063
6-9-83 171 Area-R 07:17-15:12 #2 Epoxy Machine <0.037 <0.037 0.533
6-9-83 162 Area-R 07:15-15:10 Central Work Area <0.037 <0.037 0.421
6-9-83 172 Hi-vol-R 07:25-15:02 #1 Epoxy Machine <0.,007 <0.007 0.545
6-9-83 170 Hi-vol-T 07:25-15:02 #1 Epoxy Machine 0.225 <0.007 0.504

P WM

Breathing zone sample; respirable fraction )
Hole discovered in tygon tubing during shift; necessitated replacement of filter
General area sample; respirable fraction

General area high volume sample; respirable fraction
General area high volume sample; total dust
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