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Abstract

Thermoelectric(TE) materials'can cenvert:thetmal energy from a temperature gradient
into electrical energy (the Seebeck. effect) or in the reverse process (the Peltier effect). The
major challenge for good thermoelectric materials is to increase energy transfer efficiency,
thermal stability and material cost. Good thermoeleetric material should have high figure of
merit, ZT=So?/k, that include high thermopower(S), high electrical conductivity(c), and
low thermal conductivity(k). By combining these factors, the semiconductor material could
be a potentially good thermoelectric material. This thesis is focus on the synthesis,
characterization, and theoretical studies of indium related materials.

According to the result of theoretical calculations, the AInX; and AlnsXs system (A =
Cu, Ag, Au; X =S, Se, Te) may exhibit semiconducting property that could be used as
thermoelectric material. The structure of these products were studied by X-ray diffraction.
We hope to improve the thermoelectric property by theoretical calculations to
understanding the electronic structures of these compounds. The theoretical calculated
results of these products were verified via physical property measurements.

A new compound in Au-In-Te system was synthesized by reaction of “AulnsTeg”. The
compound crystallizes in the orthorhombic system with a = 6.167(5) A, b=12.34(1) A, c =
12.355(9) A, V = 766.4(3) A’. Elemental analyses show composition of Au : In : Te=1 :

5.39 : 9.30. The further research of this “AulnsTes” compound system is in progress.
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