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% E  Bi¥ #7213 n¥ PbTe /IR EAE 71AA 335 $Ho2 Axste], 27 B4 dHSAHE BA32 o) F &3
/Ao B Az PoTe 7RI A e vlwsleict. 71 AA 331 T4 o2 A28 PbTe st A A= S8l /Ao 2 A
2% A3l vjsl Seebeck AF7}t &9 o2 Frtsiglon, HrivjMgo] Frlsln dHEEr}t 2Fastedn). =3 J1AY g3
THo R AzF PoTel M A7 F7ietden, e es Jehys 2571 2o & olEstedc}. 0.3wi% BiE
7}% PoTed 650°Coll A 7t A 7142 ¢33t THo R AZF AlHL 200C4 1.33x 107K R4 EALE et
elowy, £ /o2 Azg A8 400C 4 1.07 X 10 /K 9 Ha %528 Jephgdoh.

Abstract Bi-doped n-type PbTe thermoeletric materials were fabricated by mechanical alloying and hot pressing.
The sintering characteristics and thermoelectric properties of the hot-pressed PbTe were characterized and compared
with the properties of the specimens prepared by melting/grinding method. The hot-pressed PbTe specimens fabri-
cated by mechanical alloying exhibited more negative Seebeck coefficient, higher electrical resistivity and lower ther-
mal conductivity, compared to ones prepared by melting/grinding. The maximum figure-of-merit increased and the
temperature for the maximum figure- of- merit shifted to lower temperature for the specimens fabricated by mechani-
cal alloying. When hot pressed at 650°C, 0.3 wt% Bi-doped PbTe fabricated by mechanical alloying and melting/grind-
ing exhibited maximum figure-of- merits of 1.33x 107*/K at 200°C and 1.07 x 107*/K at 400°C, respectively.
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Fig. 1. Relative density of the mechanically alloyed PbTe, hot
pressed at 650°C with and without a reduction treatment of the
powders, as a function of the amount of Bi addition.
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Fig. 2. SEM micrographs of the PbTe mechanically alloyed and hot pressed at 650°C with Bi doping of (a) 0 wt%, (b) 0.1 wt%, (¢) 0.

3 wt%, and (d) 0.5 wt%.
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Fig. 3. SEM micrographs of the PbTe mechanically alloyed and
hot pressed at 750°C with Bi doping of (a) 0 wt%, (b) 0.1 wt%,
and (c) 0.3 wt%.
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Fig. 4. Optical micrographs of the PbTe fabricated by melting/
grinding and hot pressed at 650°C with Bi doping of (a) 0.1 wt%
and (b) 0.3 wt%.
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Fig. 5. Particle size distribution of the PbTe powders fabricated
by mechanical alloying.
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Fig. 6. (a) Seebeck coefficient, (b) electrical resistivity, (¢) thermal conductivity, and (d) figure-of- merit of the PbTe mechanically
alloyed and hot pressed at 650C.
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Fig. 7. (a) Seebeck coefficient, (b) electrical resistivity, (¢) thermal conductivity, and (d) figure-of-merit of the PbTe mechanically
alloyed and hot pressed at 750C.
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