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Fig.1 The experimental setup for photoelectrocatalytical degradation
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Fig.2 Current response curve of ZnO thin-film Fig.3 Electrochemical impedence spectra of ZnO
under UV irradiation(Ei =0.6 V) thin-film with or without UV irradiation
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Fig.4 Equivalent circuit diagram
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Table 1 Fitting parameters for the electrochemical impedence spectra of ZnO thin-film

R,/Q C/mF R/kQ
Dark 106.9 0.156 72.699
uv 103.6 0.318 3.979
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Fig.5 SEM photos of ZnO thin-film( a. 1:5000 ;b. 1:10000)
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Fig.6 XRD spectra of ZnO thin-film Fig.7 Influence of H,0, concentration on

the degradation efficiency of acephate
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Fig. 10 Influence of supporting electrolyte concentration on the degradation efficiency of acephate
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Photoelectrocatalytic degradation of acephate on ZnO thin-film electrode

HU Youjiao' YANG Dongmei' YANG Changzhu'" PU Wenhong' ZHANG Jingdong’

(1. School of Chemistry and Chemical Engineering, Huazhong University of Science and Technology, Wuhan, 430074, China;
2. School of Environmental Science and Engineering, Huazhong University of Science and Technology, Wuhan, 430074 ,China)

ABSTRACT

ZnO thin-film were prepared by the sol-gel method. The photoelectrochemical properties, surface
morphology and structure of ZnO thin-film were characterized by photocurrent response, electrochemical
impedance spectroscopy ( EIS), scanning electron microscopy (SEM) and X-ray diffraction (XRD). ZnO
thin-film were utilized as the working electrode in the photoelectrocatalytic degradation of acephate. The results
showed that ZnO thin-film electrode effectively degraded acephate under UV irradiation in the presence of
H,0,. The photoeletrocatalytic degradation efficiency for 0. 1 mmol - L ™" acephate reached 89. 6% within
3 hours under the conditions of 9.908 mmol-L.~'H,0,, external bias potential 1.2 V, pH 5.4 and 0.01 mol-L "'
Na,SO,.

Keywords : sol-gel method, ZnO thin-film, photoelectrocatalysis, acephate.



