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Preparation of n-type Bismuth Telluride Based Porous Materials under High
Pressure and Optimization of Its Thermoelectric Properties
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LI Yongfeng, YAO Bin

(Jilin University ,Changchun 130012, China)

Abstract . Bismuth telluride( Bi, Te; ) -based composites are currently the best thermoelectric materi-
als near room temperature. However, the thermoelectric figure of merit( z7 value) of n-type Bi, ( Se,
Te), lags behind that of p-type(Bi,Sb),Te, materials. Enhancing z7T value of n-type Bi, Te,-based
composites is essential for the advancement and application of thermoelectric devices. In this study,
potassium chloride ( KCIl) was used as the pore-forming agent,and Bi, ( Te,Se),-KCl dense blocks
were prepared by high-pressure synthesis method. After ultrasonic washing to remove the KCI parti-
cles,nanometer or submicron pores were formed. The results show that the electrical transport per-
formance of the porous sample decreases slightly , but the thermal conductivity decreases significant-
ly, effectively improving the thermoelectric performance. This work has reference value for the de-
velopment of high-performance porous thermoelectric materials.
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Fig.1 XRD patterns of BTS-KCI composites synthesized
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Table 1 Electrical transport properties and porosity of the samples at room temperature
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Fig.3 Electrical transport properties of porous BST samples at different temperatures
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Fig.4 Thermal transport properties of porous BTS samples at different temperatures
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