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Electrolytic deposition of Sb-Te thin-film thermoelectric materials in
DMSO organic solution

Hu Jiaqi, Qiu Shuang, Wang Yani, Qin Ruoxuan, Zhao Jingwei, Li Feihui’
(College of Biotechnology and Food Science, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: The reduction processes of Sb, Te and Sb-Te binary system in dimethyl sulfoxide organic
solution (DMSO) on Au electrode were analyzed by cyclic voltammetry and cathodic polarization
curve testing methods. Combining the analysis results, Sb-Te binary thin film thermoelectric materials
were prepared by DC constant potential electrodeposition, and then X-ray diffraction (XRD), scanning
electron microscopy (SEM) , energy dispersive spectroscopy (EDS) and Seebeck coefficient test
system were used to analyze the phase, morphology, composition and thermoelectric properties of the
Sb-Te binary thin film thermoelectric materials prepared at different potentials. The results show that the
redox behavior of Sb(IIl) and Te(IV) ions on the Au electrode are all irreversible processes. With the
continuous negative shift of potential, the surface roughness of the prepared thin films continues to
increase, and the ratio of Sb and Te atomic percentages continues to decrease. The materials deposited
at different potentials are all P-type thermoelectric materials.
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Fig.1 Cyclic voltammetry curves of single solution sys-

tem at different scanning rates
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Fig.2 Cathode polarization curves of single solution

system with different ion concentrations
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Fig.3 Comparison of cyclic voltammetry curves of Sb

(III) and Te(IV) single solution system
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(IIX) and Te(IV) single solution system
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Fig.7 XRD patterns of Sb-Te thin films prepared under

different deposition potentials
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Fig.8 SEM images of Sb (III)-Te (IV) thermoelectric thin

film materials prepared under different potentials
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