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Preparation of WO,/ZnWO, composite film and
its photoelectrochemical performance

NIE Decai, YANG Jikai", YANG Xue, YOU Haitao, WANG Guozheng
( School of Physics, Changchun University of Science and Technology, Changchun 130022, Jilin, China )

Abstract: WO; nano-film was prepared by hydrothermal method on conductive glass (FTO). Then,
WO,/ZnWQO, composite films were successfully prepared on WO; nano-film with different hydrothermal
reaction time (1, 3, 5 h). The composition, structure and morphology of WO4/ZnWQO, composite film
samples were analyzed by XRD and SEM. The WOs/ZnWQO, composite film samples were tested by
absorption spectrum, photocurrent, photoelectric catalysis and AC (aternating current) impedance. The results
showed that the photocurrent density of single WO; nano-film was 1.61 mA/cm?, and the photoelectric
catalytic efficiency was about 42.9%, under 1.6 V and simulated sunlight conditions. The light absorption
characteristics, photocurrent characteristics and photoelectric catalytic activity of WOs/ZnWQO, composite
film samples were better than those of single WO; nano-film. Moreover, the WO4/ZnWO, composite film
with hydrothermal reaction of 3 h had the best photoelectrochemica performance compared with those with
hydrothermal reaction of 1 and 5 h. Its photocurrent density reached 2.49 mA/cm?, and its photoelectric
catalytic efficiency was about 61.8%.
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Fig. 3 Absorption spectra (a) and band gap diagrams (b) of WO; nano film and WO3/ZnWO,-3h composite films
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Fig. 5 Photoelectrocatalytic curves of WO3 nano film and
WO,/ZnWO, composite films with different
hydrothermal times
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Fig. 6 Curves of light, electricity and photocatalysis of
WO,/ZnWQO,- 3h composite film
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Fig. 7 AC impedance of WO3 hano film and WO3/ZnWO,
composite films
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Fig. 8 Schematic diagram of photoelectrocatalysis of
WO,/ZnWQO, composite film
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