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2. Analysis of Air Samples

During the two day survey NIOSH collected eight air samples for
formaldehyde, one each day from the mold press operator, mold head,
main office, and outdoors. These eight samples were collected using
midget impingers containing 20 milliliters of 1% sodium bisulfite
solution. The impingers were connected to a personal sampling pump
calibrated at a flowrate of 1.0 1pm. The solution was ana1{zed
spectrophotometrically according to NIOSH Method PACAM 125.1 The
1imit of detection for the analysis was reported at 0.002 milliqrams
ner sample,

B. Medical

NIOSH administered a non-directed medical questionnaire on an
individual hasis to all emnloyees who worked near the Celcon® injection
mold press. The purpose of the questionnaire was to identify how many
emnloyees during the oreceding year had experienced eye, nose, or
throat irritation suggestive of formaldehyde exposure.

EVALUATION CRITERIA

A. Environmental Criteria

As a guide to the evaluation of the hazards posed by workplace
exnnsures, NINSH field staff empnloy environmental evaluatinn criteria
for assessment of a numher of chemical and physical agents. These
criteria are intended to suggest levels of exnosure to which most
workers may he exposed up to 10 hours per day, 40 hours per week for a
working 1ifetime without experiencing adverse health effects. It is,
however, important to note that not all workers will be protected from
adverse health effects if their exposures are maintained helow these
levels. A small percentage may experience adverse health effects
because of individual susceptibility, a pre-existing medical condition,
and/or a hypersensitivity (allergy).

In addition, some hazardous substances may act in combination with
other workplace expnsures, the general environment, or with medications
or personal habits of the worker to produce health effects even if the
nccupational exposures are controlled at the level set hy the
evaluation criterion. These combined effects are often not considered
in the avaluation criteria. Also, some substances are ahsorbed hy
direct contact with the skin and mucous membranes, and thus potentially
increase the overall exposure. Finally, evaluation criteria may change
over the years as new information on the toxic effects of an agent
hecome availahle.
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VI.

A recent study conducted hy the Chemical Industry Institute of
Toxicology (CIIT) in which rats and mice exposed to formaldehyde vapors
developed nasal cancer has raised concerns about its carcinogenic
potential in humans.

The current OSHA standard for formaldehyde exposure is 3 ppm, as a
time-weighted averaage (TWA) for an 8-hour workday. On the hasis of the
CIIT study findings ACGIH and NIOSH currently recommend that
formaldehvde be treated as a potential human carcinogen. ACGIH
currently proposes a TLV of 1 ppm as a ceiling limit.9 NIOSH,

however, recommends that exposures he reduced to the lowest feasible
Tevel.

RESULTS AND DISCUSSION

A. Environmental
1. Bulk Sample Analysis

Thermogravimetric analysis of the bulk sample of Celcon® resin revealed
that the sample lost weight at an increasing rate during the five hour
heating period at 1920C. After two hours the sample lost an average

of 1.6% of its weight; after four hours, 8% of its weight; and after
five hours, 21% of its weight. Weight loss during the TGA analysis
indicated samnle decomposition i.e., production of volatile gases and
vanors.

GC/MS analyses of vapors generated during controlled heating of the
Celcon® resin (at approximately 2000C) indicated that formaldehyde

was the major constituent. The formaldehyde detector tube gave a very
rapid and positive reaction for formaldehyde. Moreover, a large amount
of the formaldehyde reactinn oroduct (3-benzyloxazolidine) was detected
and identified on the BEA coated tube. Except for possibly a small
amount of acetaldehyde, no other aldehydes were detected. The only
other minor components detected on the charcoal and silica gel tubes
were trioxane (a cyclic trimer of formaldehyde, C3 Hg 03) and

possibly some hiqher molecular weight polymeric trioxane units.

2. Analysis of Air Samples

Formaldehyde air sampling results are presented in Table 1. Detectahle
levels were measured in seven of the eight air samples, with
concentrations ranging from 0.005 to 0.084 pom. The highest levels
were measured in samples collected from the mold press overators, with
progressively lower levels measured for the air samples collected from
above the mold head, main office, and outdoors. The air levels were
well within the current OSHA standard of 3 ppm and the current ACGIH
TLY of 1 opm, which were primarily set to prevent irritation symptoms.
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X. DISTRIBUTION AND AVAILABILITY NF REPORT

Copies of this report are currently availahle upon request from MINSH,
Division of Standards Develnpment and Technology Transfer, 4676 Columbia
Parkway, Cincinnati, Ohio 45226. After 90 days, the report will he
available through the National Technical Information Service (NTIS),
5285 Port Royal, Soringfield, Virginia 22161. Information regarding
its availability through NTIS can be obtained from MIOSH Publications
Office at the Cincinnati address. Copies of this report have been sent
to:

Mitchell Plastics, Incorporated, Cheswick, Pennsylvania
International Molders and Allied Workers Union, Local 46
International Molders and Allied Workers Union, Headquarters
NIOSH, Region III

0SHA, Region III
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For the purpose of informing affected employees, copies of this report
shall he posted by the employer in a prominent nlace accessible to the
employees for a period of 30 calendar days.
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