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Abstract: Thermoelectric materials have the advantage of direct interaction between thermal energy and electric energy,
which has attracted extensive attention. Among them, Bi,Tes-based thermoelectric materials with medium and low
temperature have attracted special attention because of their high thermoelectric figure of merit in the room temperature
range. Wet chemical method is widely used as an effective method to synthesize nano thermoelectric materials, which
has the advantages of simple process equipment, low reaction temperature, low energy consumption and high yield.
Therefore, the wet chemical preparation methods of Bi,Tes-based thermoelectric materials are analyzed and studied in
this paper. The main methods are low-temperature and low-pressure wet chemical method (conventional
low-temperature wet chemical method, microwave-assisted wet chemical method, ultrasonic-assisted wet chemical
method) and high-temperature and high-pressure wet chemical method (hydrothermal method, solvothermal method).
The phase analysis and micro-morphology analysis of the synthesized products are carried out by means of XRD, SEM
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and TEM, and the related chemical reaction mechanism in the synthesis process of Bi,Tes-based thermoelectric materials
is explored. By changing the experimental conditions, we hope to further optimize the preparation process and analyze
the reaction mechanism of chemical synthesis. In this paper, the influence factors of nano-powder morphology are
studied by wet chemical method, which is of great significance to prepare Bi,Tes-based thermoelectric materials with
controllable structure, good dispersion and high purity. At the same time, the optimization mechanism of thermoelectric
transport performance is discussed, and the application prospect and development trend of nano-thermoelectric materials

are prospected.
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Figure 2 Schematic diagram of synthesis of nanosheets by microwave chemical method [13]
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Figure 4 FESEM images of samples synthesized with microwave-assisted heating in EG solution for (a) 1 min, (b) 5 min, (c) 10 min, and (d)
20 min [14]
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Figure 5 a, b TEM images of synthesized Bi,Te; nanoparticles. c HRTEM image of synthesized Bi,Te; nanocrystalline. d EDX spectrum
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Figure 6 XRD patterns of the Bi,Te; powders synthesized by
sonochemical reaction at 70 -C for 16 h (a), 16 h with
EDTA (b), 20 h with EDTA (c), and 40 h with EDTA (d)
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Figure 7 Temperature dependence of the Seebeck coefcient for the BiysSb; sTes thin flm material produced from the powder synthesized at
150<C. (left) The electrical conductivity of Biy sSb; sTe; fabricated thin flm (right) [18]
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