
Respiratory exposures associated with silicon carbide production

(2) to estimate the long term exposures to air con-
taminants; and (3) to use the exposure data in a
reanalysis of the previously collected data on pul-
monary effects. The first two objectives will be
addressed in the present paper and the epidemiolog-
ical analysis will be covered in another paper.6
Although few workers are directly concerned in

silicon carbide production, the importance of the
present study lies in the widespread industrial
exposures to SiC, crystalline silica, hydrocarbons,
and sulphur dioxide (singly and in combination).

Silicon carbide process and plant description

SiC is produced by mixing petroleum coke, high pur-
ity crystalline silica, and sawdust, and then heating
the mixture to 2000-2200°C for about 36 hours (fig
1). Silica reacts with the carbon in the coke to pro-
duce silicon carbide and carbon monoxide. Sulphur,
an impurity in the coke (2-4%), is released as S02*
A wide variety of hydrocarbons are also released by
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Fig 1 Production of silicon carbide.

the pyrolysis of the coke, which is similar to the
destructive distillation of coal in the coke oven pro-
cess. Sawdust is added to the mixture to reduce its
density so that gaseous carbon monoxide may be
easily vented.
The plant uses Acheson furnaces, which are

heated by a direct current flowing through powdered
graphite laid in a strip within the charge mixture (fig
2). The charge is thermally insulated by layers of
"old mix," which is the residue of charge not con-
verted to SiC, and contains approximately 80% sand
and 20% low grade SiC. The furnace is charged by
an overhead crane, which lays down successive
layers of materials (fig 2).
Each furnace is fired for about 36 hours. During

heating large quantities of carbon monoxide are
released, which burn at the surface of the furnace.
Increasing amounts of hydrocarbon fume (particu-
late) and sulphur dioxide are also released. No one
works on the furnace during the heating cycle, but
many work nearby.

After the heating cycle, the furnace is disassem-
bled in stages to allow it to cool as rapidly as poss-
ible: the sides of the furnace are removed; the SiC is
removed in large lumps; the graphite conductor is
set aside for reuse; and the old mix is removed to the
"revert" area for recycling. Before 1962, this pro-
cess was performed manually by workers wearing
thick soled shoes so that they could walk directly on
the hot furnace. In 1962 the process was mechanised
with overhead cranes and front end loaders.
On the cleaning floor, in the centre of the old

furnace building (fig 3), workers with pneumatically
powered chisels break up the large lumps of SiC and
sort it into three grades. This is completed in a series
of four or five short work periods, about 30 minutes
each, during a shift. The crane loads the cleaning
floor with SiC before each work period while the
workers rest in a small enclosed lunch room.

All grades of final product are crushed and
screened into several sizes, stored, and shipped out
to users who will make abrasive products with them.

Figure 3 shows a diagram of the plant indicating
the relative locations of the work areas. The main,
or old, furnace building has about 40 furnaces, and
the new furnace building has another 15. The fur-
naces are operated in groups of four with one under
heat while the others are in various stages of con-
struction and cooling. Furnaces are constructed and
disassembled five days a week, while maintenance
and repair work are performed at the weekend.
Furnaces are fired over the weekend but they are
not constructed or disassembled. Thus with the
exception of Monday's first shift, when furnaces
heated over the weekend are disassembled and
rebuilt, there are always some furnaces under heat
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