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In this thesis, the thermoelectric properties of the ternary silver tellurides, AgsMTes (M = Ge, Si) and Ag-M-Te
(M= Ga, In) ternary compounds, were studied, with the goal of developing high-performance thermoelectric
materials with low thermal conductivity. This thesis is composed of five chapters.

In the first chapter, the basis science, engineering, and theory of thermoelectrics were explained.

In the second chapter, the thermoelectric properties of AgsGeTes and AgsSiTes were studied. Both compounds
showed p-type semiconductor characteristics with very low thermal conductivities to be around 0.25 Wm'K'! at
room temperature. It was revealed that these compounds exhibited relatively high thermoelectric figure of
merit due to the low thermal conductivities.

In the third chapter, the polycrystalline high-density samples of AgGaTez, AgGasTes, AgInTez, and AglnsTes
were prepared and the thermal conductivities were characterized. It was observed that the combination of the
weak interatomic bonding and the complex crystal structure led to low thermal conductivity in the four
compounds. The Ag-M-Te (M= Ga, In) ternary compounds, especially AgGasTes, have a potential to be good
thermoelectric materials with low thermal conductivity.

In the fourth chapter, the author tried to optimize the carrier concentration of AgsGeTes and AgsSiTes by doping
several elements. Although, the thermal and electrical properties were changed through doping, the
thermoelectric figure of merit did not be improved. It was concluded that the carrier concentration optimization
was difficult in this system.

In the last chapter, the obtained results were summarized and suggestions for future works were proposed.
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BETIE, AL LT, BEERICET 2 EMO2RE LEBRBBR5NA T3,
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