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Abstract

Bi;Te; thermoelectric materials are widely used at room temperature. Thermoelectric materials
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can realize direct conversion between heat and electric energy, and have potential application
prospects in waste heat generation, solar heat source generation, energy supply under extreme
environment and so on. Based on different optimization methods, this paper analyzes the prepa-
ration methods and the thermoelectric properties of Bi,Te; thermoelectric materials and the ad-
vantages and disadvantages of their optimization. The coupling mechanism of Seebeck coefficient
S, conductivity o and thermal conductivity K is analyzed, and the development prospect of ther-
moelectric materials is prospected.
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Figure 1. Schematic diagram of thermoelectric device structure
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Figure 2. The resistivity of Ry,Bi; §Seq3Te, 7 (R=Ce, Y, Sm) as a function of temperature
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Figure 3. Resistivity of Bi;Tes_I, samples as a function of temperature
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Figure 4. The relationship between the variation of various thermoelectric characteristics and the number of deformation cycles
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Figure 5. The thermoelectric properties of Bi,Te;_ Se, samples were obtained by different preparation methods
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Figure 6. The |S] value relations with carrier concentration of Cug ¢Bi, Hf,Te, 7S¢y 5 (x =0, 0.05, 0.075, 0.1, 0.125)
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Figure 8. (a) Temperature-dependent ZT values for (Cul)oo;Bi;Te,7Seq3/Mo composites and (b) schematic diagram of
low-energy carrier filtering effect in Mo
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Figure 9. The relationship between ZT value of Bi,Te;_Se, and temperature change
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Figure 11. (a) The total thermal conductivity and (b) The lattice thermal conductivity as a function of temperature
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Table 1. The concentration of Bi,Tes carrier and the effective mass of density of states
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Figure 13. Temperature dependence of thermoelectric transport properties of the BiTe; (BT) and Bi,Te;-polypyrrole

(BT-PPY) specimens: (a) electrical conductivity (o), with carrier concentration () and carrier mobility («); (b) Seebeck

coefficient (S) and power factor (S2 0); (c) thermal conductivity (x) with carrier (x,) and lattice (x;) contributions in inset; and

(d) ZT values of the Bi,Te; (BT) and Bi,Te;-polypyrrole (BT-PPY) specimens
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Figure 14. (a) Watch-sized (38 mm x 34 mm) TEG; (b) Power generation from three TEGs (1) and photovoltaic (PV) cells
(2), incorporated onto a shirt to power an electrocardiography system, and (c) BiTe system TEG thermoelectric device of
Body temperature power generation
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