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ABSTRACT

B-Silicon carhide{3-3i1C) whiskers could be synthesized by the carbothermal reduction of kaolm at tem-
peratures between 1400 and 1550°C. The whiskers were grown up to about 1150 of aspect ratio hy V5
mechamsm {showing tapering tips) and 1o about 45 of that by YLS mechanism (showing round draplet tips}
respectively. Hydrocarbon like methane in the reaction atmosphere promoted the formation of gaseous sil-
icon monoxide(Si0} from silicon dioxide{Si0,) and subsequently reacted with it to form whiskers. The {or-
mation of B-SiC whiskers increased with increasing carbon contentf{io 30 wi%) and reaction temperatures.

The max. yvield of B-SiC whiskers was 15% at 1500°C under 209%CH,/80%H.,.
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Table 1. Chemical Compositions of Caleined Kaolin and
Carbon Black (wi%)

Calcined Si0, | AlO; | FexQy | CaO | MgO | Total
kaolin 5200 |41.88 | 1.80 | 3.95 | 0.28 | 100
Carbon | © | FedDs| TiO, | MnO | ZnQ | Total
hlack | ggg2| 0.05 | 001 | 001 | 0.01 | 100
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Fig. 1. Experimental procedure for the synthesis of
B-SiC whiskers.
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Fig, 2. Weight logs of kaolin calcined at the various
temperatures for 2 h under the flows of 20%
CH,/80% H; mixed gases and Ar pas.
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Fig. 3. {(a) B-SiC whisker wools formed on the surface
of kaolin-carbon compact by VLS mechamsm
and (b} magnified whiskers showing droplets at
the tip of whiskers.
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Fig. 4. EDS analyses of a SiC whisker showing a dro-
plet tip formed hy VLS mechanism.
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Fig. 5. }-SiC whiskers showing tapering tips hy VS
mechanism at (a) low and (b) high magnifica-
tions, which were prepared at 1450°C for 1 h
under the: flow of 20% CH,/80% H; mixed gases.
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content, which were prepared al 1400°C for 1 h
under the flow of 20% CH,/80% H; mixed pases.
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