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ABSTRACT

Thermoelectric conversion properties of commercial FeSip and Fe-Si allay ingots prepared by RF inductive farnace were
investigated. As sintering temperanuc increased, density of the specimen mcreased and the phase transformation from metallic phases
(e-FeSi, 0-FeySis) to semiconducting phase {§-FeSis) occurred more effectively. The-FeSi phase was detected even after 100hrs of
annealing treatment. For the FeSiy g5 ~FeSiy g5 specinens prepated by RF mductive fumace. the thermoelectric properly improved as
the composition of the specimen approached to steichiometric composition FeSi,. Electrical conductivity of the specimen increased
with increasing temperatures showing typical semiconducting behavior. From the electrical conductivity measurements, activation
energy in the intrinsic region (above about 700 K) was calculated o be approximately 0.46 eV. Tn spite of non-doping, the Seebeck
coefficient for every specimen exhibited p-type conduction due 1o Si deficiency. Its maximum value was located al about 475 K, and
then decreased abruptly with increasing lemperatures. The power factor was governed by the Seebeck coelficient ol the specimen more
significantly than by electrical conductivily.
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Table 1. Prepavation Conditions and Characteristics of Specimens
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Sample Used . Sintering condition Annealing condition Particle Density
name material -omposition TCC) | Timeth) | TCC) | Timethy |  size(um) glem®)
Cl1 FeSi, 1170 7 830 36 2~10 3.805
C2 Commercial FeSi, 1185 4.079
3 FeSiy FeSi, 1200 4.448
C4 FeSi, 1200 100 4.448
S1 FaSi| g5 1200 7 830 100 2~10 4337
s2 FaSi, o 2~10 4383
$3 Ingot prepared in FeSiag 2~10 4.103
53-1 this work FeSia g 20~40 3.257
S4 FeSiy o3 2~10 4406
55 FeSiy s 2~10 4.116
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Fig. 1. XRD patterns for the specimens sintered al 1170~
1200°C for 7 h.
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Fig. 2. XRD patterns for the specunens annealed at 830°C for
36 hand 100 h.
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Fig. 3. SEM(a) and EDS((b) region B,(¢) region G) for a
specimen sintered at 1200°C for 7 h, then annealed at
830°C for 100 h.
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Fig. 4. Teruperature dependence of electrical conductivily.
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Fig, 5. Temperature dependence of the Seebeck coefficient.
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Fig. 7. XRD patterns for the specimens annealed at 830°C for
100 h.
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