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Fig. 1 XRD patterns of samples
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Table 1 Average grain size of prepared samples

Sample Grain size/nm
ZnS 5
0.5% WO5/ZnS 4
1% WO;/ZnS 3
2% WO;/ZnS 3
4% WO;/ZnS 2
8% WO;/ZnS 2
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Table 2 Surface area of samples

Sample Surface area/(m*g ')

ZnS 12.36
WO; 42.95
0.5%WO5/ZnS 14.22
1%WO;/ZnS 16.58
2%WO;/ZnS 18.76
4%WO;/ZnS 21.54
8%WOs/ZnS 22.95
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Table 3 Band gap energy of samples

Sample E eV

ZnS 322

WO; 2.85
0.5% WO;/ZnS 3.17
1% WO;/ZnS 3.15
2% WO;/ZnS 3.12
4% WO;/ZnS 3.10
8% WO;/ZnS 3.06
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FI-OH 55 [l Sk, GxX 88 [ phy 2 B eoRl i 32 Syn 4
S B 4 B TLURIL,  SEFE 0 A S Ve A
A WO, (& EEYIAE. 2 WO, REEN 1%, K
SF UG B 15 A B 5, U0 B BIRE AR S 1 e AR -
SR A JLFIEREAR, XN TR
(G TG . kSRS I WO (15 B, ROGHRE K
FTt.

—ZnS
----0.5% WO,/ZnS
1% WO,/ZnS
2% WOy/ZnS
N\ W - 4% WO,/ZnS
\ 8% WO,/ZnS

7

450 500 550 600 650
Wavelength/nm

4 FESIDCECROEPLEHE
Fig. 4 PL spectra of samples
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Fig. 5 FT-IR infrared spectra of samples
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Fig. 7 Comparison of photocatalytic performance of catalysts

with different WO; contents under UV light irradiation
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Fig. 8 Comparison of photocatalytic performance of catalysts
with different WO; contents in degradation of acid orange II

under visible light irradiation
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contact:  photochemical reduction of

WOs/ZnS heterostructured photocatalysts prepared by
grinding-calcination method and their photocatalytic performance

FAN Qi-zhe', YU Chang-lin', LI Jia-de', LI Xin', ZHOU Wan-qin’

(1. School of Metallurgy and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. School of Information Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: WO; with different concentrations (0.5%, 1%, 2%, 4%, 8%) were coupled with ZnS by a grinding-calcination
method and WO;/ZnS heterostructured photocatalyst was obtained. The prepared samples were characterized by N,-
physical adsorption, X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy
(TEM), Fourier Transform Infrared spectroscopy (FT-IR), UV-visible spectroscopy, X-ray photoelectron spectroscopy
(XPS) and photoluminescence (PL) spectroscopy. The photocatalytic activity of the samples was evaluated by
photocatalytic degradation of acid orange II under UV light (=254 nm) irradiation. The results show that the coupling of
WO; can suppress the growth of ZnS crystals during the process of calcination, increase the surface area and enrich the
surface OH groups of the sample. Moreover, the presence of WO; restrains the recombination rate of photo generated e/h”
pairs. The photocatalytic activity of WO;3/ZnS composite photocatalyst with 1% WO; (mass fraction) increases about 1.8
times than that in pure ZnS. The increase of photocatalytic activity and stability is attributed to the improved texture
property. Moreover, the formation of WO,/Zn$ heterostructure greatly promotes the separation of e/h” pairs.

Key words: grinding-calcination; ZnS; WO; coupling; heterostructure; photocatalytic; dyes
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