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Optical and thermoelectric properties of nano-particles based Bix(Te;-xSex)s thin films

A. M. Adant?, E. Lilov}, P. PetkoV

1 Physics Department, University of Chemical Technology and Metallurgy, Sofia, BULGARIA.
2 Physics Department, Faculty of Science, Sohag University, EGYPT.

Abstract

Nano-particles of Bire; and Bp(Te1«Se)s films were deposited using vacuum
thermal evaporation technique from previously predabulk alloys synthesized by
melting method. Optical and thermoelectric propsrtivere studied in the temperature
range of 300-473K. The formation of none- and SgedoBipTe; nano-particles was
verified by EDX and XRD analysis. TEM, SEM and AFRalysis showed the prepared
films are polycrystalline in naturéefhe measurements of electrical conductivity and
Seebeck coefficient, alongside with thermal conigtitgt calculations, resulted in the
highest values of thermoelectric power at high terafure to be reporte@he maximum
value of power factor was calculated at 62.82917Kifdm™ for (Bi,Se sTe: ;) sample at
463 K. On the addition of Se to Bie; film, a significant decrease of the electronic
thermal conductivity (&) from 2.181 x1@ to 0.598 x1G (uW/cm.K) could be achieved.
Figure of merit (ZT) calculations showed a maximuatue of 0.85 at room temperature,
for Bi,Tes. Besides the increase of ZT value for all samg@eshigher temperature,
surprisingly, a value of 2.75 for (BBe »Te; g) was obtained. We believe our results could
open avenues for new applications.
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Environment and energy crises have become amdmgshost critical issues. The
development of clean, reliable and more efficieznides as energy sources is the key to
improving a wide range of terrestrial applicatiomlermoelectric materials have attracted
the efforts of many researchers from all over therldvdue to their high reliability,
simplicity and applications possibilities as a grg@wer source. These materials are also

able to generate power from the sun based on vehahawn as solar thermal energy
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