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Pseudo-ternary (Bi2Te3)1-x-y(Sb2Te3)x(Sb2Se3)y solid solutions are attractive thermoelectric materials of n- and p-type conductivity for the 270-450 K temperature range [1-3]. The thermal conductivity of the alloys could be lowered with solid solution alloying without degrading the electrical properties, thus improving the overall figure of merit. The energy gap of solid solutions can be increased by adding Sb2Se3 to Bi2Te3-Sb2Te3 alloys what favour to expanding operating temperature range of the materials. Solid solution alloys were prepared earlier by crystallization from the melt using either the Bridgeman or zone-levelling technique [1,2,3]. In the present work, (Bi2Te3)0.90(Sb2Te3)0.05(Sb2Se3)0.05 <SbI3> and (Bi2Te3)0.25(Sb2Te3)0.72(Sb2Se3)0.03<Te, SbI3>  alloys of the n- and p-type conductivity respectively were grown by Czochralskii technique. The p-type material doped with Te and SbI3 is characterized by the following properties at 300 K: S=182 (V/K; (=1290 S/cm; (tot=15.2(10-3 W/cm(K and lattice thermal conductivity (ph=8.8(10-3 W/cm(K. Figure of merit is equal to Z=2.8(10-3 K-1. The n-type the (Bi2Te3)0.90(Sb2Te3)0.05(Sb2Se3)0.05 <SbI3>  alloy has the following thermoelectric properties at 300 K: S=-176 (V/K; (=1620 S/cm, (tot=16.0(10-3 W/cm(K and lattice thermal conductivity (ph=8.8(10-3 W/cm(K. Figure of merit is equal to Z=3.1(10-3 K-1 at 300 K.  

Functionally graded TE materials based on (Bi2Te3)1-x-y(Sb2Te3)x(Sb2Se3)y solid solutions were prepared by Czochralskii method by varying concentration and nature of doped impurities in the feed and the charge. In such a manner, considerable Seebeck coefficient gradient is created at narrow range of the length near interface between feed and grown crystal.
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