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Respiratory exposures associated with silicon carbide
production: estimation of cumulative exposures for an
epidemiological study
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ABSTRACT Silicon carbide is produced by heating a mixture of petroleum coke and silica sand to
approximately 2000°C in an electric furnace for 36 hours. During heating, large amounts of
carbon monoxide are released, sulphur dioxide is produced from residual sulphur in the coke, and
hydrocarbon fume is produced by pyrolysis of the coke. Loading and unloading furnaces causes
exposures to respirable dust containing crystalline silica, silicon carbide, and hydrocarbons. In the
autumn of 1980 extensive measurements were made of personal exposures to air contaminants.
Eight hour time weighted exposures to sulphur dioxide ranged from <0-1 ppm to 1-5 ppm and
respirable participate exposures ranged from 0_01 mg/m3 to 9.0 mg/m3. Geometric mean particu-
late exposures for jobs ranged from 0-1 mg/m3 to 1-46 mg/m3. The particulate contained varying
amounts of a-quartz, ranging from <1% to 17%, and most quartz exposures were substantially
below the threshold limit value of 100 ,ug/m3. Only traces of cristobalite (< 1 %) were found in the
particulate. Median exposures to air contaminants in each job were estimated. Since the opera-
tions at the plant had been stable over the past 30 years, it was possible to estimate long term
exposures of workers to sulphur dioxide, respirable particulate, quartz, total inorganic material,
and extractable organic material. Cumulative exposure (average concentration times exposure
duration) for each of the air contaminants was estimated for each worker using his job history.
There was sufficient independent variability in the sulphur dioxide and respirable particulate
cumulative exposures to make an assessment of their independent effects feasible. The theoreti-
cal basis for using the cumulative exposure index and its shortcomings for epidemiological appli-
cations were presented.

Silicon carbide (SiC) is produced by a process that
generates large quantities of carbon monoxide and
smaller quantities of other air contaminants: sulphur
dioxide and airborne particulate that contains SiC,
crystalline silica, other inorganic materials, and
organic compounds. The acute health hazards from
carbon monoxide explosions and toxicity have long
been recognised within the industry. There has been
little research on the hazard of chronic lung disease,
although the crystalline silica used in the process is
recognised as a hazard. One epidemiological study
observed pneumoconiosis in SiC production work-
ers, but the exposures were not measured.' Studies
of abrasive manufacturers have observed respiratory
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effects, but interpretation was confounded by con-
current exposures to aluminium oxide in addition to
silicon carbide.23 Animal studies generally have not
detected any evidence that SiC is fibrogenic,4 how-
ever, one study of quartz effects in rats observed
that SiC appeared to enhance the fibrogenic
response when administered concurrently.5
The present study originated from a preliminary

study by the Departemente de Sante Com-
munautaire (DSC), Centre Hospitalier Regional de
la Maurice, Quebec, that showed a significant
increase in opacities on chest radiographs and
decrease in spirometric pulmonary function among
SiC production workers. The preliminary study did
not collect data on exposures and did not use com-
plex epidemiological analysis. Thus a second study
was undertaken with the following objectives: (1) to
measure the current exposures to air contaminants;
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