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Preparation and Thermoelectric Properties of SnSe-doped SnS Film

ZHAO Kang,ZHANG Quanhui, CHEN Shangfeng, LI Meiling, TIAN Hui,SUN Naikun

(Shenyang Ligong University, Shenyang 110159 ,China)

Abstract; The chalcogenide compound SnS has significant potential in optical and thermoelectric
applications. In order to improve the thermoelectric properties of SnS, SnS-based thin film doped
with SnSe( the atomic fractions are 5% ,10% and 20% ,respectively ) was prepared on flexible mica
substrates using chemical vapor deposition. The influence of doping concentration on the morpholo-
gy and composition , crystal structure,optical ,and thermoelectric properties of the film was system-
atically studied using scanning electron microscopy, X-ray diffraction, Raman spectroscopy, and a
Seebeck coefficient measurement system. The test results revealed that all samples possess an ortho-
rhombic phase. With increased doping ,more Se atoms replaced S atoms in the lattice, resulting in an
enlargement of the lattice constants. The substitution of Se atoms for S atoms caused a redshift in
the A, vibrational mode. At room temperature , the SnS thin film with 10% SnSe doping exhibited
the highest power factor of 0. 018 mW/(m-K”) ,which is a fivefold increase compared to the bulk
material.
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Fig.2 Surface morphologies of SnSe doped SnS thin films
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Fig.3 Energy spectra of SnSe doped SnS thin films
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Fig.5 Amplification of main peaks

Table 1 Lattice constants and unit cell volumes
of SnSe doped SnS thin films

FEh a/A b/A c/A v/ A3

SnS 4.3305 11.1972 3.9846  193.03
SnS +5%SnSe  4.4055 11.2742 4.0378  200.55
SnS +10% SnSe  4.4202 11.2815 4.0471  201.81
SnS +20% SnSe  4.4327 11.2864 4.0723  203.73
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Fig.6 Raman spectra of SnSe doped SnS thin films
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