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Dispersion of nanosized noble metals in TiQ, matrix and their photoelectrode
properties
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Abstract Nanocomposites based on coupling TiO, matrix with nanosized noble metals (Pt,Au) particles exhibited promising
photoelectrode properties. The M/TIO, (M =Pt,Au) nanocomposite thin films were deposited on quartz and ITO glass
substrates using a co-sputtering method. TiO, in rutile form is the dominant crystalline phase for as-deposited nanocomposite
films. Along with heat treatment up to 600°C, XRD peaks of the rutile phase as well as those of noble metal increased in
intensity and decreased in width, indicating the growth of crystallites. The anodic photocurrents of M/TiO, (M = Au,Pt} thin
films were observed not only in the UV range but also in the visible light range. The photocurrent of the nanocomposite
films extended to the visible light region by dispersion of nano-sized noble metal in the TiO, matrix.
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Fig. 1. Thickness of M/TiO, (M = Au,Pt) nanocomposite films
plotted as a function of M/Ti ratios. Metal wire lengths were
3 mm, 9 mm and 18 mm.
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Fig. 2. XRD patterns of AwTiO, (AwTi=0.08) nanocomposite
films heated at different temperatures.
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Fig. 3. XRD patterns of PYTiO, (Pt/Ti=0.13) nanocomposite
films heated at different temperatures.
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Fig. 5. XPS Pt4f depth profile of Pt/TiO, (PUTi=0.41) nano-
composite for as-deposited film, as a function of the Ar ion
etching time.
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Fig. 4. FE-SEM images of Aw/TiO, nanocomposite films heated at different temperature.
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Fig. 6. Photocurrent spectra of pure TiO, and Aw/TiO, nano-
composite electrodes with different Au contents that were
deposited on ITO glass and heated in air at 600°C for 1 hour.
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