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Fig. 1. Advanced silicon carbide materials and its applications
from semiconductor to aerospace industry.
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SiC powder and single crystal wafer.

Fig. 2. Ultra-high purity SiC powder and 4H/6H single crystal
developed in WPM project.
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Table 1. Classification of the  Synthetic method for ultra-high
purity SIC powder with raw materials including carbon and
silicon

kch! e wgad (Srui/a el

Carbothermal RN
Carbon black

Fumed silica

reduction Carborundum

Modified carbothermal R i KICET, KIST
) TEOS Phenolic resin
reduction Bridgestone
. . . KICET
Direct reaction Silicon Carbon black
Kyocera
Thermal ) X
Preceramic polymer Shin—Etsu

decomposition

3l T WSl Al=rt B ], A7 fumed sil-
ica2} carbon black-S- &3¢ 5 2 A28} Carbothermal
reduction ¥}*H 3} TEOS (tetraethylorthosilicate) 2! phe-
nolic resing Y15 = sh= Modified carbothermd reduc-
tion WH, 18] slicon meta 2} carbon black (55+= phe-
nolic resin)e] &4k (Direct reaction) WHo] 2 &

S Slek
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Fig. 4. Raw materials for ultra-high purity SIC powder.
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SOx(9) + 3C(5) — SC(9) + 2CO(V)_net reaction --- (1)
SO4(9) + C(s) — SO(v) + CO(v) -+ (1-1)
SO(v) + 2C(s) — SC() + CO(v) -+ (1-2)
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High Purity Raw materials

+Powder type solid
*Mean Particle Size: <0.1a

Uniform Mixing Process
+Time : 5~40hr
- Speed : 100~800rpm

Carbothermal Reduction

+Temp./Time : 1400~1850'C/1~20hr
« Vacuum/inert gas atmosphere

Fig. 5. Process map of the carbothermal reduction for ultra-
high purity SiC powder.
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