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Preparation of Ag;PO,/Ni Thin Films and Their Photocatalytic Activity and Reaction
Mechanism for Rhodamine B

LI Ai-Chang® ZHU Ning-Ning LI Jing-Hong YANG Xiao-Yan WANG Shuang YANG Liu
(Faculty of chemistry and Material Science, Langfang Teachers College, Langfang, Hebet 065000 China)

Abstract: Ag;PO/Ni thin films were prepared by electrochemical method. The surface morphology, phase
structure, optical characteristics and band structure of the thin film were characterized by scanning electron
microscopy (SEM), X-ray diffraction (XRD) and ultraviolet-visible diffuse reflectance spectroscopy (UV-Vis DRS),
respectively. Its photocatalytic properties and stability were evaluated with Rhodamine B (RhB) as a model
compound. Using a method of adding active species scavenger to the solution, mechanism of photocatalytic
degradation of the film was explored. The results show that the Ag;PO/Ni thin film prepared under optimum
condition has a compact layer structure composed by polymouphous nanoparticles. The thin film exhibits high
photocatalytic activity and excellent photocatalytic stability to decompose Rhodamine B. The photodegradation
rate is about 2.3 times that of porous P25 TiOy/ITO nanofilm under the visible light in 60 min. The film maintains
nearly 100% of their corresponding initial photocatalytic activity after 6 cycles. Furthermore, the photodegradation

mechanism of the film for Rhodamine B under the visible light was proposed.

Key words: Ag;PO,/Ni thin film; electrochemical preparation; photocatalysis; rhodamine B; reaction mechanism
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Fig.1 Effecs of concentration of (NH,);PO, solution on

photocatalytic activity of Ag;PO/Ni thin films
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(a) and (b) are SEM photographs of Ag;PO,/Ni thin film prepared in 0.8 mol-L™ and 0.2 mol - L™ (NH,) ;PO solution respectively; (c) and (d) are high
magnification SEM photograph (x50 000) and EDS of Ag;PO,/Ni thin film prepared in 0.8 mol - L™ (NH,) PO, solution respectively

2 AgsPO,/Ni AR Y 49 4 10 T 8 GBI R di € 180335 ]
Fig.2 Scanning electron microscopy (SEM) photographs and energy dispersive spectrum (EDS) of Ag;PO/Ni thin films
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