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Research progress in thermoelectric composites

QIU Yuting', LU Hanchen?, JIN Yang® , WANG Sining’, ZHAO Lidong”
(1. Beihang School, Beihang University, Beijing 100191, China; 2. Flying College, Beihang University, Beijing 100191,
China; 3. School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Thermoelectric materials can realize the direct conversion of heat and electricity by using the internal
carrier transport characteristics of solid. This process is noiseless and pollution-free, which has a wide and impor-
tant potential in application. Thermoelectric conversion efficiency depends on the material itself. Continuously im-
proving the performance of existing thermoelectric materials and developing new high-performance thermoelec-
tric material systems are important research hotpots in the thermoelectric field. The type, content and microstruc-
ture control of the second phase are the keys to design high-performance thermoelectric composite materials. Com-
positing the second phase is an effective strategy to optimize the thermoelectric performance, which can not only
reduce the lattice thermal conductivity by introducing phonon scattering centers, but also improve the Seebeck
coefficient through the energy filtering effect. Meanwhile, this strategy enhances the conductivity by the percola-
tion effect, owning to form a conductive network in the matrix. This paper first introduces the common physical
effects in composites, and then reviews the recent progress of the research on several typical thermoelectric mater-
ials. The effects of the second phase on the electrical and thermal transports will be also discussed.

Keywords: thermoelectric materials; composite; microstructure; lattice thermal conductivity; Seebeck coeffi-
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Fig.8 Synergistic effect of Cu in n-type PbTe-Cu,Te: (a) Schematic diagram of Cu compensating intrinsic vacancies to improve carrier mobility and Cu

forming interstitial atoms and nanostructures to reduce lattice thermal conductivity; Carrier mobility (b) and lattice thermal conductivity (c)

as a function of temperature'®
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