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Preparation and Properties of Graphene-Oxide/Ag;PO,/Ni Composite
Films with High Photocatalytic Activity under Visible Light

ZHAO Di* LIU Hong-Yan LI Gui-Hua TIU Yu-Yang CUT Zi-Shuo
(Faculty of Chemistry and Material Science, Langfang Normal University, Langfang, Hebei 065000, China)

Abstract: Ag;PO, based-GO/Agi;PO/Ni composite thin films were prepared by electrochemical co-deposition
using a mixture of ammonium phosphate and graphene oxide aqueous suspension as electrolyte. Scanning electron
microscopy (SEM), energy dispersive spectroscopy (EDS), X-ray diffraction (XRD), Raman and ultraviolet-visible
diffuse reflectance spectroscopy (UV-Vis DRS) were employed to analyze the morphology, crystallinity and optical
characteristics of the composite films. The results showed that the GO/Ag;PO,/Ni composite films prepared by the
optimum process exhibited GO-coated surface morphology outside Ag;PO4 nanospheres with a diameter of about
100 nm. The strong charge interactions existed between GO sheets and Ag;PO, nanospheres. As compared to
Ag;PO, nanospheres alone, the attachments of GO sheets led to a band gap narrowing and a strong absorbance in
visible region. The photocatalytic (PC) activity and stability of the GO/Ag;PO4/Ni thin films were investigated by
following the degradation of rhodamine B (RhB) under visible light irradiation. The PC mechanism of the
composite films was explored by fluorescence spectroscopy and trapping agent method. Notably, the incorporation
of GO sheets not only significantly enhanced the PC activity but also improved the structural stability of Ag;PO..
The efficiency of PC degradation of RhB under visible light irradiation 60 min was 1.32 times greater than that
observed when a Ag;PO,/Ni thin film was used. GO/Ag;PO,/Ni thin films could be reused seven times without any
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significant decrease in the catalytic activity of the film. The excellent charge conductivity of GO and the positive

synergistic effect between AgiPO, nanospheres and GO sheets are proposed to contribute to the improved PC

properties of the composite films.

Keywords: Ag;PO, based-GO/Ag;PO,/Ni thin films; photocatalysis; electrochemical co-deposition; rhodamine B; visible light;

reaction mechanism
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Fig.1 (a, b) SEM images and (c) EDS spectrum of the thin films
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Fig.3 Raman spectra of GO/Ag;PO,/Ni and Ag;PO,/Ni
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Fig.4 (a) UV-Vis DRS and (b) band gap energies plots of GO/Ag;PO/Ni and Ag;PO./Ni
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Fig.7 Stability of GO/Ag;POy/Ni thin films
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2T B RO R T 20 -OH A0, IR A F
T RhB LRI, 3K 52 A RO AR AL 1 RE 52 e Y
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