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Fig. 1 Time courses of H, generation over ZnS-CdS/Si0O,
photocatalysts prepared with Na,S and H,S
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Fig.2 TEM images and SAED of Z-C/Si0,-0.6-Na,S (a, b) and Z-C/Si0,-0.6-H,S (c)
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Fig.3 XRD patterns of CdS-ZnS/Si0, hybrid photocatalysts
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Fig.4 Cd(3d) X-ray photoelectron spectroscopy ( XPS) spectra
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Fig.5 Zn2p X-ray photoelectron spectroscopy (XPS) spectra
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Table 1 Elemental composition of samples from XPS analysis and EDX data
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7-C/S10,-H,S-5 0.09 0.032 0 0.192 - 405.52
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Fig. 6 Effect of m(ZnS-CdS)/m(Si0,) on the

rate of H, evolution
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Fig. 7 Effect of pH value on the rate of H, evolution
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Fig.9 Cd(3d) X-ray photoelectron spectroscopy ( XPS) spectra
prepared through H,S at different pH value
TREISPRE( AL B A — 2, It AN HAE R
th, AR ) Cd 2 LOE M B SAETERY. [H]
R, i Zn2p (YA E WA LIHIE , Zn TR W
PUE M SRR, 535h, R Zn, Cd Ji7
TE KA pH RS RBER R (L 1), Xk
ATE pH BRI ] £ B AL 7R 5 P2 70 ZnS-CdS
SRR, R RE R S0, BYAFHL AR 2,
VW pH KT 2 IF, AR T IR T N TR

SFT 2, WK T IE B IR A AR Z AT,
VWA pH 3,45, A H,S J5 S EUAWR pH T %,

Zn2p

pH=11

10I14 10I20 10I26 10I32 10'38 10I44 1050
Binding energy (eV)
& 10 H,S A pH A F#l4 CdS-ZnS/Si0,
Zn2p (1] XPS JE &
Fig. 10 Zn2p X-ray photoelectron spectroscopy (XPS) spectra
prepared through H,S at different pH value
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The Surface Structure and Properties of Visible Light
Driven ZnS-CdS/SiO, Photocatalysts for Hydrogen Generation

ZHOU Peng', LV Gong-xuan''*, MA Jian-tai'
(1. The college of Chemisiry and Chemical Engineering, Lanzhou University, Lan zhou 730000, China;
2. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; ZnS-CdS/SiO, photocatalysts were prepared by co-precipitation method using Na,S and H,S as sulfur

source respectively. The resulting photocatalysts were characterized by HRTEM, XPS, and XRD techniques. The

effects of sulfur sources on the surface structure of photocatalysts and their photocatalytic activities for H, production

were investigated. Results showed that the ZnS-CdS can deposit efficiently on SiO, when Na,S was used as a sulfur

source. That catalyst exhibited a surface structure with a CdS core and ZnS shell. The surface structure and compo-

nent concentration were dependent on pH values of solution. The loading amounts of ZnS-CdS showed significantly

influence on the activities. When H,S was used for preparing photocatalysts, the interaction between ZnS-CdS and

Si0, increased with the increase of pH values of solution, which promoted the activity for hydrogen generation.

Key words: ZnS-CdS; SiO, ; surface structure; visible light; hydrogen generation



