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Synthesis and Photocatalytic Properties of Zinc Sulfide Microspheres

MA Xiaopin, JING Zhihong, FENG Qi, CHEN Ying, GENG Xiaohong
(College of Chemistry and Chemical Engineering, Qufu Normal University, Qufu 273165, Shandong, China)

Abstract: Zinc sulfide (ZnS) microspheres were synthesized via a conventional hydrothermal method and a modified homogeneous
precipitation—-hydrothermal method with thioacetamide as a sulfur source, respectively. The prepared ZnS microspheres samples were
characterized. The photocatalytic properties of the ZnS microspheres were evaluated via photocatalytic degradation of rhodamine-B,
methyl orange and methylene blue under ultraviolet light. The results show that the ZnS microspheres with the regular shape and
uniform size synthesized by the precipitation-hydrothermal method can be obtained under a mild reaction condition . Moreover, the
ZnS microspheres sample synthesized by the precipitation—hydrothermal method has a greater photocatalytic activity. The
photocatalytic degradation rates of the sample for rhodamine B under UV light irradiation for 170 min, 130 min and 110 min are 98%,
95% and 98%, respectively. The photocatalytic performance of ZnS microspheres synthesized by the modified
precipitation—-hydrothermal method is superior to that of the samples synthesized by the conventional hydrothermal method.
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Fig. 1 XRD spectra of ZnS samples
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Fig. 2 FESEM and HRTEM photographs of ZnS samples
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(a) UV absorption spectra; (b) Photoluminescence spectra
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Fig. 3 UV absorption and Photoluminescence spectra of

ZnS samples
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a—Sample SA; b—Sample SB; c—Without catalyst; d—Without UV light.

(a) Degradation curves; (b) First-order kinetics curves
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Fig. 4 Degradation curves of ZnS samples for Rhodamine-B
solution under UV light and its First-order kinetics curves
t—Illumination time.
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a—Sample SA; b—Sample SB

(a) Degradation curves; (b) First-order kinetics curves
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Fig. 5 Degradation curves of ZnS samples for methyl orange
solution under UV light and its first-order kinetics curves
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(a) Degradation curves; (b) First-order kinetics curves
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Fig. 6 Degradation curves of ZnS samples for methylene blue
solution under UV light and its first-order kinetics curves
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