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Investigation on the properties of photodegradation and water splitting of
Ag-TiOz-graphene nanocomposites

Fu-Jye Sheu, Yu-Chao Wang, Chun-Pei Cho

Department of Applied Materials and Optoelectronic Engineering
National Chi Nan University, Nantou 54561, Taiwan
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Graphene is a two-dimensional carbonaceous material having high specific surface area,
transparency, electron mobility and excellent chemical stability [1]. It is an ideal material to be
the carrier in photocatalysts. Surface plasmon resonance (SPR) effect of Ag nanoparticles has
also been reported recently [2]. Free electrons in metallic nanoparticles induced by light
irradiation can oscillate collectively, and the SPR effect can result in enhanced photocatalytic
activity of graphene-based hybrid nanomaterials. In this study, Ag-TiO2-graphene ternary
nanocomposites were fabricated by a photocatalytic redox method using Ag, P25 and graphite
oxide as source materials. The appropriate weight ratio of graphene in the nanocomposites was
explored so as to achieve higher photocatalytic activity. The nanocomposites have been
characterized by UV-Vis absorption, Raman, X-ray diffraction, and X-ray photoelectron
spectroscopies, respectively. Their electrochemical properties have been analyzed by cyclic
voltammetry and impedance spectroscopy. The morphologies were examined by scanning
electron microscopy. The results have revealed that a higher content of graphene would
contribute to photodegradation efficiency. The improved photocatalytic performance could be
attributed to the excellent electron mobility of graphene and enhanced absorption in the visible
light region. As displayed in Figs. 1 and 2, it has been demonstrated that the most appropriate
weight ratio of TiO> to graphene is 5:1, which makes the Ag-TiO»-graphene nanocomposite a
promising photocatalyst for both organics decomposition and water splitting (hydrogen

production). Furthermore, the mechanism of photodegradation has also been discussed.
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Fig. 1. (a) Photodegradation curves of methyl orange and (b) reaction rate constants by various

Ag-TiO,-graphene nanocomposites.
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Fig. 2. Hydrogen production curves of various Ag-TiO,-graphene nanocomposites.
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