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Photoelectrocatalytic property and reaction mechanism of
AgsPO,/Ni nano thin film for degrading rhodamine B
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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 analyzed by scanning electron microscopy (SEM), X-ray
diffraction (XRD) and ultraviolet-visible diffuse reflectance spectroscopy (UV-Vis DRS), respectively. The
photoelectrocatalytic properties and stability of this coating were evaluated with rhodamine B(RhB) as a model
compound. Through adding active species scavenger and removing oxygen with nitrogen to the solution, the mechanism
of photoelectrocatalytic degradation of the film was explored. The mechanisms of photoeletrocatalytic reaction on the
film for RhB under visible irradiation were inputted. The results show that, under optimum conditions, the AgzPO4/Ni
thin film prepared is composed of nano particles and it has dense and layered surface structure. The film has high
photoelectrocatalytic activity. At optimum anodic bias, the photoeletrocatalytic degradation rate of AgzPO,4/Ni thin film is
6.69 times as that of porous P25 TiO, /ITO nanofilm. Compared the coating without anodic bias, the photoeletrocatalytic
degradation rate for the Ag;PO,/Ni thin film to RhB increases by 5.34 times and the thin film has obvious photoelectric
synergistic effect. Especially, the film has excellent photocatalytic and photoelectrocatalytic stability. At 0.1 V anodic bias,
its photoeletrocatalytic stability increases by about one time than its photocatalytic stability without anodic bias.
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Fig. 1 SEM images((a), (b)) and EDS spectrum of Ag;PO,/Ni
thin film(c)
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Fig. 2 XRD spectrum of Ag;PO,/Ni thin
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Fig. 3 UV-Vis diffuse reflectance spectrum(a) and band gap(b)
of Ag;PO,/Ni thin film
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Fig. 4  Effect of different anodic biases on photo-
electrocatalytic activity of Ag;PO,/Ni thin film under visible

light irradiation
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Fig. 5 Photocatalytic, electrocatalytic and photoelectrocatalytic
activities of Ag;PO,/Ni thin film (Applied anode bias is 0.3 V)
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Fig. 6 Effect of different thin film electrodes on

photoelectrocatalytic degradation rate of rhodamine B
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Fig. 7 Effect of different anodic biases on photocatalytic
stability of Ag;PO,/Ni thin film under visible light irradiation
(Applied anode bias is 0.1 V. Volume, concentration and pH

value of thodamine B are 140 mL, 5 mg/L and 7, respectively)
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Fig. 8 Effect of different scavengers on photoelectrocatalytic

activity of Ag;PO,4/Ni thin film under visible light irradiation

(Applied anode bias is 0.3 V)
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Effect of different scavengers on photocatalytic
activity of AgzPO4/Ni thin film: a—With electron scavenger;
b—Without any radical scavenger; c—With hydroxyl radical

scavenger; d—N, purging; e—With hole scavenger
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