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ABSTRACT Nano crystallite Big.g5Sbg.15 powders were prepared by mechanical alloying method. The
powders were pressed into pellets and then pressed to form bulk samples under high pressure of 6 GPa
at different pressing temperatures. The X—ray diffraction analysis indicated that single phase was formed.
Seebeck coefficient and electrical conductivity were measured at the temperature range of 80~300 K. The
Seebeck coefficient has a maximum value of —173 pV/K at about 150 K which is 60% higher than that
of conventional single crystal materials. The power factor is calculated at the temperature range of
80~ 300 K, and the maximum value is of 3.27x1073W/m-K? at 200 K. It is indicated that high pressing
treatment can effectively improve the thermoelectric properties. High—resolution transmission electron
microscopy analysis showed that there were lots of homogeneously distributed nano—dots with the size less
than 5 nm, and this shall be the reason to improve the Seebeck coefficient at cryogenic temperature.

KEY WORDS inorganic non—metallic materials, thermoelectric material, high pressure, Seebeck coef-
ficient, power factor
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Fig.1 X-ray diffraction patterns of the tested sam-
ples using CuK, radiation (Rigaku Auto-
mated D/Max B). the samples were pressed
at 300, 373, 473, 523 and 573 K, respectively
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Fig.2 Electrical conductivities as a function of tem-
perature at the range of 80~300 K with alloys

pressed at different high pressing temperature
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Fig.3 The Seebeck coefficients as function of temper-
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Fig.4 HRTEM image of Bio.g55bo.15 alloy sintered at 6GPa/523 K

USRI DS bR TN B AN S @ =€ =
W H LR & T Ak Hsu 25 P2 BEARFSE T
WOREEF T p B AgPbigShTeqy R HLABHEREH 5
e, KILER P EREP KRR EN Ag-Sb &
A5, FHN A X He gl ok RUBE A X BT K Seebeck %K
HIPER AT SRA PRI A DT, B “ak &

X—HEE, SIRBKHIEE. 5 Hsu S & AEERH
W dE R AR, B Wang?®! %k FINLG &40
BB T p B AgPbSbTe R AR A
RE SIEE MR R, A BLR N ITFAEFZ 20 nm
K/NBI TR “@K 7, UESET Hsu HR4ER. X F
HAbRME R, Heremans % 24 7 PbTe # b1k
HH R 30~40 nm RESARH “G0KE7 . 49K
R BT DL BB AT B Seebeck REL. AT HHY
RGN, R 4k S RO AL L SR L] SRk
AR N AT — P, b st e T —Fh
ey B, A PIERTEA SRR n AL Bi-
Sb A& 2 YL RS E R R, T4 6 GPa &
E, RARER 523 K #l& M 31T T HRTEM
S (B 4), TER A AR I B 7T LU B 5140 A0 “ a0
KT, HICHR [22~24) TEH AR R AR R B —
B, AR R S A B Ak SRS/ B
nm, HICHK [22~24] RBLEY /NI — PR X2 H A
SCHk [22~24] SR M RIE RSB SIUR & &40 e I
il £, AR SCRH B RUR A S s B3R E A .
A BERS <4k s MR AR ZFH 2,
T3 B0 /N R

-2

Pressed at—#— 300 K for 30 minutes

5r —e— 373K
—4—473 K
4l —v— 523K
—— 573K

Power factor / 10_3W-m_j K

e

100 150 200 250 300
Temperature / K

5 Bio.s55bo.15 &4 80~300 K By H T

Fig.5 The power factors as function of temperature
at the range of 80~300 K with alloys pressed

at different high pressing temperature
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