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Abstract Silicon carbide is considered to be a potentially useful material for high-temperature electronic devices, as
its large energy band gap and the p-type and/or n-type conduction can be controlled by impurity doping. Particularly,
electric conductivity of porous n-type SiC semiconductors fabricated from B-SiC powder at 2000 C in N, atmosphere
was comparable to or even larger than the reported values of SiC single crystals in the temperature region of 800C
to 1000°C, while thermal conductivity was kept as low as 1/10 to 1/30 of that for a dense SiC ceramics. In this work,
for the purpose of decreasing sintering temperature, it was attempted to fabricate porous reaction-sintered bodies at
low temperatures (1400-1600C) by thermal decomposition of polycarbosilane (PCS) impregnated in n-type [B-SiC
powder. The repetition of the impregnation and sintering process (N> atmosphere, 1600C, 3h) resulted in only a slight
increase in the relative density but in a great improvement in the Seebeck coefficient and electrical conductivity.
However the power factor which reflects the thermoelectric conversion efficiency of the present work is 1 to 2 orders
of magnitude lower than that of the porous SiC semiconductors fabricated by conventional sintering at high
temperature, it can be stated that thermoelectric properties of SiC semiconductors fabricated by the present
reaction-sintering process could be further improved by precise control of microstructure and carrier density.
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Fig. 1. Schematic diagram of the apparatus for electrical
conductivity and the Seebeck coefficient
measurements.
1.Specimen, 2.Silicon rubber, 3.Voltmeter, 4.DC
current source, 5.Thermocouple, 6.Alumina tube,
7.Gas inlet, 8.Gas outlet, 9.Air inlet, and 10.Air
outlet.
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Fig. 2. XRD patterns of n-type B-SiC powder and
products obtained by pyrolyzing PCS at
various temperatures for 3h under N,.
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(b)

Fig. 3. SEM micrographs of the polished surface of
specimen S.
(a) low-magnification, (b) high-magnification
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Fig. 4. Temperature dependence of the Seebeck coefficient.

(b)

Fig. 5. SEM micrographs of the fracture surface of
specimens.
(a) specimen S1, (b) specimen S2
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Fig. 6. Temperature dependence of electrical conductivity.
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Fig. 7. Temperature dependence of the power factor.
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