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Characterization of Thermoelectric Properties
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Abstract: Under the background of the energy crisis and the theme of carbon neutrality and environmental protection,
thermoelectric (TE) materials, which can realize TE power generation and solid-state refrigeration applications, have attrac-
ted increasing research attention. TE materials have been commercialized during the past decades, while the conversion effi-
ciency of TE devices, determined by the figure of merit zT of TE materials, is not ideal. The improvement in the TE per-
formance of materials could have a positive impact on commercialization. Therefore, accurate characterization of TE proper-
ties is crucial for the development of TE materials and device applications. Considering the multiplicity of basic physical pa-
rameters and the diversity of measurement methods, here we discuss several characterization means of TE performance in the
wide temperature ranges, and introduce in detail the measurement principles, operation precautions, and data error in the
measurements of Seebeck coefficient, electrical conductivity, and thermal conductivity, hoping for offering some useful refer-
ences for researchers to carry out accurate and repeatable TE property measurement to obtain high-quality experimental data.
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Fig. 1 Three common thermocouple contact geometries for measuring Seebeck coefficient: (a) 2-point type, (b) uniaxial 4-point, (c) off-axis

4-point; two processing methods of Seebeck coefficient measurement data: (d) dot-division, (e) linear-slope; comparison of Seebeck coeffi-

cients obtained by linear-slope method and dot-division method for Nby, 5Ti, , FeSb sample (f) ; effect of AT range on measurement error when

using linear-slope method (g) ; comparison of Seebeck coefficient measured by slope method under different AT ranges (h) ; the effect of u-

sing new and dirty thermocouples on Seebeck cofficient measurement (i)
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Fig.2 Two common methods for measuring conductivity: (a) van der Pauw method, (b) the linear 4-point method; U-I curves under

different measuring currents by off-axis 4-point method ( voltmeter range is 2500 mV, operated on LSR-3) (¢) ; change of meas-
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Fig. 3 Schematic diagram of thermal diffusivity measurement by laser flash apparatus (a) , laser pulse (b) and change of detection signal with time
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