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Thermoelectric Properties of p-type 25%Bi,Te;+75% Sh,Te,
Materials Prepared by Rapid Solidification Process
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ABSTRACT Bi.Te.-Sb.Te,, Bi.,Te.-Bi.Se, solid solutions are of great interest as materials for thermoelectric
energy conversion. One of the key technologies to ensure the efficiency of thermoelectric device is to obtain
chemically homogeneous solid solutions. In this work, the new process with rapid solidification followed by
hot pressing was investigated to produce homogeneous thermoelectric materials. Characteristics of the materials
were examined with XRD, SEM, EPMA-line scan and bending test. Property variations of the materials were
investigated as a function of variables, such as excess Te quantity and hot pressing temperature. Quenched rib-
bons are very brittle and consisted of homogeneous Bi.Te,, Sb.Te, solid solutions. When the process paramet-
ers were optimized, the maximum figure of merit was 3.073x 10°K". The bending strength of the material, hot

pressed at 450°C, was 5.87 kgf/mrn:.
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Fig. 2. The X-ray diffraction patterns of melt spun ma-
terials hot pressed at 450°C.

Fig. 3. SEM micrographs on the fracture surface of p-
type melt spun materials,
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Table. 1. Composition of p-type melt spun and hot
pressed materials.(wt%) (3wt% Te doping)

Before hot  400C hot 500 hot
pressing pressing pressing
Bi 11.74 11.8 12.7
Te 59.82 59.6 57.87
Sb 284 28.59 29.41
Total 99.95 99.99 99.98
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Fig. 4. Back scattered electron image by EPMA-line scan of (a)~(c) p-type ingot produced by Rocking furnace. (d)

~ () p-type melt spun materials hot pressed.

240
. excess e
235 1 _w- 3 Wt%
- a4 wi¥
230
— | |
N 225 L .
= I
= 20}
(=
o
Q 215 -
=
8 L
Q 210} A
.
Q
@
o 205} \
@
[} L A
%]
200
185 | -
F

(] 1 1 4 1 1 1 L s . |
360 380 400 420 440 460 480 500 520 540 560 580 600
Hot press temperature (°C)

Fig. 5. Variation of Seebeck coefficient with hot press-

ing temperature and dopant for 25%Bi,Te+75%Sb,Te,
solid solation.
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Fig. 6. Variation of Hall coefficient with hot pressing
temperature and dopant for 25%Bi,Te,+75%Sb,Te, sol-
id solution.
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Fig. 7. Variation of electrical conductivity with hot
pressing temperature and dopant for 25%Bi,Te,+75%
Sb.Te, solid solution,
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Fig. 8. Variation of Hall mobility with hot pressing
temperature and dopant for 25%Bi,Te,+75 % Sh,Te, sol-
id solution.
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Fig. 9. Variation of eletronic thermal conductivity with
hot pressing temperature and dopant for 25%Bi,Te+
75%8b,Te, solid solution.
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id solution.
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