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Development and Prospects of Thermoelectric Materials
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(1. State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics,
Chinese Academy of Sciences, Shanghai 200050, China; 2. School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Thermoelectric materials (TE), which enable the direct energy conversion between heat and electricity, have attracted
global attention in both academic and industrial sections, due to their significant applications in power generation and refrigeration. In
this review, the research background of thermoelectrics will be introduced first, while the recent progress on several widely studied
thermoelectric materials will be overviewed according to their working temperatures. In particular, their crystal structure
characteristics and performance optimization strategies will be highlighted. The difficulties and challenges faced in thermoelectric
technology, in terms of materials development, device fabrication and R&D modes, will be discussed. Finally, the prospect and
expectation for the further development of thermoelectrics will be put forward.
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