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Construction of 0D/1D Cd, sZn, :S/VO, S-Scheme
Heterojunction for Visible Light Photocatalytic

Hydrogen Generation via Water Splitting
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Abstract A S-scheme heterojunction photocatalyst of 0D/1D Cd, ;Zn, sS/VO, was prepared using a co-
precipitation method. X-ray powder diffractometer, X-ray photoelectron spectroscopy, scanning and trans-
mission electron microscopy were used to characterize the photocatalysts in terms of physical structure, el-

emental composition and microscopic morphology. Photocatalytic hydrogen generation properties of the
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photocatalysts were studied under visible light irradiation, and the results showed that the optimized CZS/
VO composites possessed excellent visible photocatalytic hydrogen generation activity. Especially, when
the mass fraction of VO was 10%, the hydrogen generation rate of the CZS/VO photocatalyst was up to
7.2 mmol « h ™' « g', which was 4. 2 times higher than that of pristine CZS. Meanwhile, the photocata-
lyst exhibited good cycling stability in four cycling tests. This is mainly attributed to the synergistic effect
of its unique 0D/1D morphology and the S-type heterojunction, which greatly accelerates the interfacial
migration and segregation of photo-excited carriers and results in higher redox capacities of photo-induced
charges.

Key words hydrogen generation via water splitting; 0D/1D; S-scheme heterojunction; Cd, sZn, ;S; VO,
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Fig. 2 (a) Survey and high-resolution XPS spectra of (b) Cd 3d, (c¢) Zn 2p, (d) S 2p,
(e) O 1s and (f) V 2p of CZS, VO and CZS/VO
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Fig. 3 SEM images of (a) CZS, (b) VO and (¢) CZS/VO-10; (d) elemental mapping images and
(e) energy dispersive spectra of CZS/VO-10
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Fig. 7 (a) Photocatalytic H, evolution curves and (b) the corresponding H, evolution rates of the CZS, VO and CZS/VO
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