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In this thesis, the thermoelectric (TE) properties of Cu-M-Te (M = Ga or In) ternary compounds were studied,
with the purpose of find new high performance TE materials. This thesis is composed of five chapters.

In the first chapter, the basic science, engineering, and theory of TEs were explained.

In the second chapter, the TE properties of CuzGasTe7 and CuzlnsTe7 were studied. Both compounds showed
ptype semiconductor characteristics with the defect zinc-blende structure in which one-seventh of the cation
sites are structural vacancies. It was revealed that these compounds exhibited relatively high TE figure of merit
ZT due to the suitable value of the Hall carrier concentration and low lattice thermal conductivity.

In the third chapter, the polycrystalline high density samples of CusGasTes, CuzGasTe7, CuGasTes, CuGasTes,
and CuGaTez were prepared and the effect of the amount of vacancies on the TE properties of these compounds
with zinc-blende or chalcopyrite structure was examined. It was found that both the Hall mobility and the
lattice thermal conductivity decreased with increasing the amount of vacancies; however, the decreasing rate of
the Hall mobility was larger than that of the lattice thermal conductivity, indicating that the vacancies
scattered carriers much more than phonons. Therefore, the existence of the vacancies degraded the TE
performance of these compounds; in other words, CuGaTez without vacancies would show the best TE figure of
merit.

In the fourth chapter, the TE properties of polycrystalline bulk samples of CuGaTez with the chalcopyrite
structure were examined. It was discovered that CuGaTezis an outstanding TE material with the maximum Z7'
value of 1.44 at 950 K. The suitable value of the Hall carrier concentration and significantly reduced lattice
thermal conductivity at high temperatures make this compound a promising high-performance p-type TE
material.

In the last chapter, the obtained results were summarized and the following conclusion was proposed.

The ternary compound CuGaTez with a diamond-like structure is a novel high performance p-type TE material
applicable at high-temperatures.
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