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Influence of Pt Deposition on Physicochemical Property and
Photocatalytic Performance of Ag,CO; Crystals
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('School of Metallurgy and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000, China)
(Faculty of Environmental Science and Engineering, Guangdong University of

Petrochemical Technology, Maoming, Guangdong 525000, China)

Abstract: A series of Pt-Ag,CO; composite photocatalysts were synthesized via NaBH, reduction method. Pt
deposition effects on photocatalytic performance of Ag,COs; were evaluated by photocatalytic degradation of methyl
orange under visible light irradiation. The influence of Pt deposition on the physicochemical properties of Ag,CO;
crystal were investigated by X-ray diffraction (XRD), scanning electron microscope (SEM), transmission electron
microscope (TEM), X-ray photoelectron spectroscopy (XPS), Fourier translation infrared spectroscopy (FT-IR),
photoluminescence (PL) emission spectroscopy, and UV-Vis diffuse reflectance spectra (UV-Vis DRS), photocurrent
(PC), and N, physical adsorption. The results show that deposition of 0.1%~0.5% (w/w) concentration of Pt brought
about 3 times photocatalytic activity of the Ag,CO; and the stability was largely promoted. The presence of Pt brings
about the strong visible light absorption and the increase of surface area and amount of -OH groups. Besides, the
presence of Pt deposited on Ag,CO; can retard fast charge-pair recombination by serving as an electron sink to

facilitate the separation of photogenerated electrons (e7) and holes (h*). Therefore, more e~ and h* are available for
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production more radicals to decompose the organic dyes. The fast transfer rate of electrons can also reduce the

photoreduction (Ag+e — Ag) and increase the ability of Ag,COs to resist the photocorrosion.

Keywords: Pt deposition; Ag,COs; photocatalytic activity; stability; photocorrosion
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Fig.1 XRD patterns of Ag,CO; and Pt-Ag,CO; samples
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Fig.2 Low and high magnified SEM images of Ag,CO; and 0.5% Pt-Ag,CO; samples
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Fig.3 Low and high resolution TEM images of 0.5% Pt-Ag,CO; sample
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Fig.9 Effects of deposited Pt on the photocatalytic performance of Ag,COs: (a) Variation of methyl orange concentration under

light irradiation; (b) Stability comparison of Ag,CO; and 0.5% Pt-Ag,CO; in recycling test
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