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Abstract Silicon carbide is considered a potentially useful material for high-temperature electronic
devices because of its large band gap energy and p-type or n-type conduction that can be controlled
by impurity doping. Accordingly, the thermoelectric properties of -SiC powder prepared by refined
diatomite were investigated for high value-added applications of natural diatomite. -SiC powder was
synthesized by a carbothermal reduction of the SiO, in refined diatomite using carbon black. An
acid-treatment process was then performed to eliminate the remaining impurities (Fe, Ca, etc.). n-Type
semiconductors were fabricated by sintering the pressed powder at 2000C for 1~5h in an N2
atmosphere. The electrical conductivity increased with increasing sintering time, which might be due to
an increase in carrier concentration and improvement in grain-to-grain connectivity. The carrier
compensation effect caused by the remaining acceptor impurities (Al, etc.) in the obtained -SiC had a
deleterious influence on the electrical conductivity. The absolute value of the Seebeck coefficient
increased with increasing sintering time, which might be due to a decrease in the stacking fault density
accompanied by grain or crystallite growth. On the other hand, the power factor, which reflects the
thermoelectric conversion efficiency of the present work, was slightly lower than that of the porous SiC
semiconductors fabricated by conventional high-purity -SiC powder, it can be stated that the

thermoelectric properties could be improved further by precise control of an acid-treatment process.
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Table. 1 Characteristics of the specimens

Sintering .
condition Density
Sample ati Porosity
name | Temp. | Time Appar'e nt Re atl've (%)
©) ®) Density Density
(g/cm’) %)
S1 1 1.546 48.16 24.44
S2 3 1.775 55.30 20.15
2000

S3 5 1.854 57.76 19.17
N 3 1.968 61.31 16.98

Fig. 1. Schematic diagram of the apparatus for the
electrical conductivity and  Seebeck
coefficient measurement ; 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. Temperature dependence of electrical
conductivity.
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Table. 2 Chemical compositions of the impurity in
the starting material SiC powder.

composition (%) synthesized SiC acid treated SiC
Al (Al,03) 4.394 (8.30) 4.127 (7.79)
Fe (Fe;03) 1.432 (2.05) 0.019 (0.03)
Ca (Ca0) 0.127 (0.18) 0.005 (0.01)
Mg (MgO) 0.493 (0.82) 0.423 (0.70)
Ti (TiO2) 0.132 (0.22) 0.096 (0.15)
K (K:0) 0.811 (0.98) 0.007 (0.01)
Na (Na;0) 0.584 (0.78) 0.005 (0.01)
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Fig. 3. SEM photographs of the sintered SiC
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Fig. 5. Temperature dependence of the power factor.
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