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Abstract

Since thermoelectric generators can convert waste heat into electricity, they play an important role in energy harvest.
AgBiSe, metal chalcogenide is one of the high-performance thermoelectric materials with low lattice thermal conductivity.
It is well known that AgBiSe, exhibits temperature-dependent crystal structural transitions from Hexagonal to Rhombohedral,
and finally Cubic phase. Previous studies revealed the high figure-of-merit Z7 in Cubic phase. To decrease phase transition
temperature and obtain Cubic phase at lower temperature, we introduced high-entropy alloy (HEA) concept in AgBiSe;
compound. Here, we present successful synthesis of AgBiSe, .S, Te, and stabilization of Cubic phase utilizing the HEA
concept. Through structural analysis using synchrotron X-ray diffraction, decrease of crystal transition temperature was
found with increase in x amount. Electrical and thermal properties of the obtained samples revealed the ultra-low lattice
thermal conductivity and high Z7~ 0.9 at 747 K. The discovery of decreasing the phase transition temperature while keeping
or improving thermoelectric properties would offer new way for development of high-entropy-type thermoelectric.
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