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Abstract— Ultrafine silicon carbide powders were chemically synthesized by introducing trichloromethyl silane
and hydrogen into the high temperature thermal plasma argon gas. The optimum concentration of hydrogen was
found to be about 3-4 mole%. Free carbon was included when the hydrogen concentration was lower than optimum
and free silicon was formed when it was higher than optimum. It was also found out that powders synthesized were
B-SiC with size distributions between 20 to 60 nm.
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Fig. 1. Thermal plasma chemical reactor.
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Fig. 2. Thermogravimetric analysis of silicon car-
bide powders.
Synthesized with a) 0, b) 1,¢) 2,d) 3,e) 4, 1) 5
mole% hydrogen.
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Fig. 3. X-ray diffraction pattern of silicon carbide
powders.
Synthesized with a) 0, b) 1,¢) 2,d) 3,e) 4, 5
mole % hydrogen.
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Fig. 4. X-ray diffraction pattern of silicon carbide
powders.

Formed a) in the torch and b) in the reactor (4
mole% hydrogen).
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Fig. 5. Infrared spectra of silicon carbide pow-
ders.
Synthesized with a) 0, b) 1,¢) 2,d) 3,e) 4, ) 5
mole% hydrogen.
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Fig. 6. Scanning electron micrograph of silicon
carbide powders.
a) carbothermal reduction synthesis by H.C.
Stark company, b) thermal plasma synthesis (4
mole% hydrogen)
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Fig. 7. Transmission electron micrograph of silicon carbide powders.
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Synthesized by thermal plasma a) 0, b) 1, ¢} 2. d) 3, e} 4, f) 5 mol% hydrogen.
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Fig. 8. Size distribution of thermal plasma syn-
thesized silicon carbide powders (4 mole%
hydrogen).
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