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Abstract Bismuth telluride based thermoelectric semiconductors are high performance thermo-

electric materials in the low temperature range (about 300◦C), which have important applications

in thermoelectric cooling and precise temperature control of electronic devices, and have broad ap-

plication prospects in thermoelectric generation through industrial waste heat recovery. Bismuth

tellurides are mainly produced with zone melting method, and their ZT value is around 0.8. The ZT

value needs to be further improved as bismuth telluride is applied to commercial domain. Although
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alloying and doping are effective methods to improve the ZT value, they will make the chemical

composition of bismuth tellurides become more complicated. The inherent problems of zone melting

method, buoyancy force convection and wall effect, are revealed under gravity, and will make the

fluctuation of chemical composition and thermoelectric properties become larger. Microgravity in

space may eliminate the buoyancy force convection and wall effect, and can improve the chemical

homogeneity and thermoelectric properties of bismuth tellurides. In this paper the development of

zone melting of bismuth tellurides under microgravity is reviewed, and the following researched on the

zone melting of bismuth telluride that will be carried on the Shijian-10 satellite and the Tiangong-2

space station is prospected.

Key words Bismuth telluride material, Microgravity in space, Growing by zone melting,

Solute transport, Thermoelectric transport properties
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Fig. 1 Ampoule structure used by Ref. [7](a), Ref. [8](b) and this paper(c)
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Table 1 Growth parameters of Bi2Te3 based material used in space and ground experiments

sample H/mm v/(mm·h−1) t/min L/mm T/◦C

�[ [7] P1 20.5 12 92 18.4 720

�[ [7] P2 16.5 6 182 18.2 700

�[ [8] 25 10 580 96.7 727
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Y 4 ���a] Bi0.5Sb1.5Te3 ZR� Te l� n�n
Fig. 4 Two dimensional distribution of the Te component of P type Bi0.5Sb1.5Te3 sampled by

the thermal probe technique in space and on the ground
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Fig. 5 Axial distribution of the Te component of P type Bi0.5Sb1.5Te3 sampled in space and on the ground
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Fig. 6 Axial distribution of the Bi/Sb ratio of P type

Bi0.5Sb1.5Te3 sampled in space and on the ground
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Fig. 7 Variation of electrical conductivity, Seebeck coefficient, thermal conductivity and merit ZT value of

Bi2Te2.79Se0.21 samples grown in space and on the ground with temperature
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