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Research Progress on Optimization Strategies for Transport Properties of
Bi,Te,-Based Thermoelectric Materials

CAO Yi', GUO Wenbin', KE Hongliang', ZONG Zihou', GAO Xingpeng', WU Songquan', LI Songbin', LI Ge-
ping"?

(1. Jiangxi Copper Technology Research Institute Co., Lid., Nanchang 330096, China; 2. Institute of Metal Re-
search , Chinese Academy of Sciences, Shenyang 110055, China.)

Abstract: With the increasing energy demand and the depletion of non-renewable resources, efforts have been made worldwide to de-
velop new types of energy while also improving the recovery and utilization efficiency of industrial waste heat. Thermoelectric materials
are solid-state mediums with capable of converting thermal energy into electrical energy directly. The thermoelectric devices which
based on these materials do not contain moving accessories and do not emit pollutants, have been commercialized in the fields of semi-
conductor refrigeration and local thermal management, such as outdoor refrigerators, onboard coolers, temperature control devices for
optoelectronic chips and power laser diodes and so on. Thermoelectric cooling is particularly suitable for active cooling of small-space
heat sources and may become the only feasible solution to the thermal management challenges in the next generation of communication
and information technology. Bi,Te,-based compounds, possessing stable physical and chemical properties as well as excellent transport
properties in the near room temperature range, have attracted significant attention from the academic and industrial communities as
thermoelectric materials. This review provided an overview of the research background of thermoelectric materials and summarized vari-
ous technical strategies for optimizing thermoelectric performance, including band engineering, phonon scattering engineering, thermal
deformation processing, and structural low-dimensionalization. Finally, the challenges and opportunities for future thermoelectric mate-
rials were prospected.
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