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Abstract Thermoelectric properties of the Bi(Teo sSeq 15)s alloy, prepared by mechanical alloying and hot pressing,
were investigated with the variation of the hot- pressing temperature ranging from 300°C to 550°C. Contrary to the p-
type behavior of single crystal, the hot-pressed BiX Teq Seo 15)s alloy exhibited n-type conduction without addition of
donor dopant. When the BixTeq sSeo 1s) powders were annealed in (50% H.+50% Ar) atmosphere, the hot-pressed
specimens exhibited a positive Seebeck coefficient due to the reduction of the electron concentration by removal of the
oxide layer on the powder surface and annealing-out of the excess Te vacancies. Figure-of-merit of the hot-pressed
Bix(Teo ssSe. 15) alloy was improved by hot pressing at temperatures above 450°C, and the maximum value of 1.92 x
10~*/K was obtained for the specimen hot- pressed at 550°C.
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Fig. 1. X-ray diffraction patterns of the powders (a) as mixed
for the Bix(TessSeos)s composition, and (b) mechanically
alloyed for 3 hours.
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Fig. 2. Relative density of the Bi(Teo ss3€0.15)s alloy as a func-
tion of the hot pressing temperature.
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Fig. 3. SEM micrographs on the fracture surfaces of the Bi:(Tes sSeo 5); alloy hot pressed at (a) 300°C,
(b) 350°C, (c) 400°C, (d) 450, (e) 5007, and (f) 550C.
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Fig. 4. Seebeck coefficient of the Bi.(Tes sSeo s} alloy as a
function of the hot pressing temperature.
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Fig. 5. Electrical resistivity of the BiX{TeqwSeds)s alloy as a
function of the hot pressing temperature.
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Fig. 6. (a) Seebeck coefficient and (b) electrical resistivity of
the Bix{Teo Seq 15)s alloy, hot-pressed at 550°C, as a function of
the reduction-treatment temperature of the mechanically
alloyed powder.
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Fig. 7. SEM micrographs on the fracture surfaces of the Bi,
(TeosSenis)s alloy, hot pressed at 550°C, with reduction treat-
ment of the powder at (a) 200°C, (b) 300°C, and (c) 400C.
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Fig. 8. Thermal conductivity of the Bix(Teq ss5€s 15)s alloy as a
function of the hot pressing temperature.
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Fig. 9. Figure- of-merit of the BixTeq sS€0.5): alloy as a func-
tion of the hot pressing temperature.
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