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ABSTRACT

For the purpose of making clear the role of oxygen in the thermoelectric properties of FeSi,, thermoelectric measurements and
spectroscopic characterization were conducted for the oxidized specimens fabricated from (oi+€)-phases and/or B-phase. Addition of
oxygen to FeSi, prevented both densification during sintering and transformation from metallic phases to semiconducting phase during
annealing treatment. In all specimens, electrical conductivity and thermal conductivity decreased with oxidation time. The Seebeck
coefficient was positive and small for pure FeSi,. And/or the oxidized specimens fabricated from (o+€)-phases. However, it was
negative and showed a maximum peak at about 500 K for the oxidized FeSi, fabricated from B-phase. The value of maximum peak
increased with oxidation time.
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Fig. 1. Weight Vanatlons by oxidation; (a) Po,=1 atm, (b)
Po,=1.0x10" % atm, and (¢) Po,=1.0x10" ? atm (at 850°C).
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Fig, 2. Thickness of 0x1dat10n layer vs. time; (a) Po,=1 atm, (b)
Po,=1.0x1072 atm, and (c) Po,=1.0x10"" atm.
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Fig. 3. Temperature dependence of electrical conductivity for
the 10h annealed specimens fabricated from (o+€)-
phases; (a) non-oxidized, (b) oxidized for 1h, (c)
oxidized for 3 h, and (d) oxidized for 5 h.
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Fig. 4. Temperature dependence of electrical conductivity for
the 200 h annealed specimens fabricated from (0+¢€)-

phases; (a) non-oxidized, (b) oxidized for 1h, (c)
oxidized for 3 h, and (d) oxidized for 5 h.
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Fig. 5. Temperature dependence of the Seebeck coefficient for
the 10h annealed specimens fabricated from (o+€)-
phases; (a) non-oxidized, (b) oxidized for 1h, (c)
oxidized for 3 h, and (d) oxidized for 5 h.
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Fig. 6. Temperature dependence of the Seebeck coefficient for
the 200 h annealed specimens fabricated from (o+€)-
phases; (a) non-oxidized, (b) oxidized for 1h, (c)
oxidized for 3 h, and (d) oxidized for 5 h.
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Fig. 8. Temperature dependence of electrical conductivity for
the 200 h annealed specimens fabricated from B-phase;
(a) non-oxidized, (b) oxidized for 1 h, (c) oxidized for 3
h, and (d) oxidized for 5 h.
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Fig. 9. Temperature dependence of the Seebeck coefficient for

the 200 h annealed specimens fabricated from B-phase;
(a) non-oxidized, (b) oxidized for 1 h, (c) oxidized for 3
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Fig. 11. Temperature dependence of thermal conductivity for
the 200 h annealed specimens fabricated from p-phase;
(a) non-oxidized, (b) oxidized for 3 h, and (c) oxidized
for 5 h.
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