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Abstract: Bismuth telluride (Bi,Te,) thermoelectric material is a functional material which can directly convert thermal
energy and electric energy. It is widely used in solid state refrigeration, waste heat recovery and space power generation. At
present, the research focuses in this field is how to improve the energy conversion efficiency of Bi,Te, thermoelectric materi-
als. In this paper, the research progress of Bi,Te, based thermoelectric materials in recent years is briefly described, and the
optimization of the thermoelectric properties of Bi,Te, by nano-modification and doping modification methods is introduced,
and the influencing mechanism is analyzed. The results show that the nano-structure and doping can improve the thermoelec-
tric properties of Bi,Te, to a large extent. Using Bi, Te; based thermoelectric device, the flue gas waste heat recovery and uti-

lization system of marine electric diesel engine is designed

and simulated, and the power generation efficiency of the
KRB 2022-08-12 fEEEH: 2022-09-16 device is studied by building a test platform, which provides
BEEWE: ERNHMTAEREEEIH (52125103) ; ERAKPE  an experimental basis for the development of marine thermo-

Fe4TH FIUH (52071041) electric device. Finally, the development trend of Bi,Te,
E—1EE. e, B, 1996 R4, WiERFITAE thermoelectric material is prospected.
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Fig. 1 Optical image of Bi,Te; nanoplate thin films obtained by the printing method(a) ; SEM image of Bi,Te; nanoplate thin films(b) (22]
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Table 2 Influence of doping modification on thermoelectric properties of Bi, Te,

Dopant Material type  Temperature/K Maximum zT" value Enhancement mechanism
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Fig.2  Structure schematic of telluride plate type thermoelectric device!?!)
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Table 3 Parameters of the experimental device at different heat

source temperatures

Temperature
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hot and cold voltage/V /
/e ends/C ; "
325 60.2 14.07 21.82
350 66.9 14. 65 25.60
375 73.8 15.54 30.74
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