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Fig.1 XRD patterns of BTS-0, BTS-1, BTS-2, BTS-3, and BTS-4
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Table 1 Lattice constants of samples

Sample a=b/nm c/nm Volume/nm®
Bi,Te, 7Sep 3 0.4374 3.0424 0.5040
BTS-1 0.4368 3.0599 0.5056
BTS-2 0.4352 3.0412 0.4988
BTS-3 0.4355 3.0432 0.4998
BTS-4 0.4349 3.0513 0.4997
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Fig.2 FE-SEM of samples: (a, b) BTS-0, (c) BTS-1, and (d)
BTS-4
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Fig.3 Temperature dependence of electric conductivity in

samples before and after annealing
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Table 2  Carrier concentration and carrier mobility of
samples before and after annealing
Hall Carrier Carrier
Sample  coefficient concentration mobility
fem® C* /x10* cm’® fem? {V.s)™
BTS-1 -0.22 2.80 22.69
BTS-4 -0.53 1.19 84.72
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Fig.4 Temperature dependence of seebeck coefficient in samples

before and after annealing
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Effects of Annealing Temperature on Bi,Te, ;Seq 3 Doped with Gd Fabricated by
High Pressure Sintering

Xu Guiying®, Zou Ping*, Wang Song®, Zhang Yanhua?
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Academy of Equipment Command and Technology, Beijing 102249, China)

Abstract: With pure metal Bi, Te, Se, Sbl; and Gd powder as raw materials, n-type Bi>Te,7Seq.s doped with Gd were fabricated by a high
pressure sintering method and then annealed for 36 h in a vacuum atmosphere at 573, 603 and 633 K for 36 h. The samples were
characterized by X-ray diffraction and scanning electron microscope. The electric conductivity, Seebeck coefficient, and thermal
conductivity were measured from 298 to 473 K. The formulas about the relationships among energy gap, volume and pressure have been
established. The results show that the samples are consisted of nanocrystal grains before and after annealing. For the HPS sample with Gd
doping, the cell size is bigger, and the band gap width is narrower. The electrical conductivity and Seebeck coefficient increase but thermal
conductivity decrease after annealing. The maximum ZT value is 0.74 at 423 K, after the sample is annealed at 633 K for 36 h.
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