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Abstract: Bismuth telluride based thermoelectric semiconductors are high performance thermoelectric materials over the
low to medium temperature range ( ~300 degree C) , which have found important applications in local thermoelectric cooling
and precise temperature control in the fields of micro—electronics, computer and aerospace, and have prospect in industrial
waste heat recovery for thermoelectric generation. Alloying and doping are effective ways to improve thermoelectric properties
of bismuth telluride by enhancing the phonon scattering to reduce the lattice thermal conductivity, and optimizing the carrier
concentration to increase power factor. In this article, after brief introduction to the crystal structure and band structure of
bismuth telluride, we reviewed the enhancement of thermoelectric properties of bismuth telluride by alloying and doping, the
growth of the bismuth telluride crystals as well as the effect of space microgravity on the growth of bismuth telluride crystals
by zone melting process. We also prospected the growth of a bismuth telluride based crystal on board the TG-2 Space Lab
and its related research.
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Fig. 1  Crystal structure of Bi, Tes [13,14]
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Fig. 3 Thermoelectric transport properties of (Bi,Tey);_ (Bi,Se; ), solid solution alloys(x ~0.1)as a function of content variation of Bi,Se;(300 K)
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