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Preparation of Ta-doped TiO, thin films by co-sputtering and their photo-
electrode properties
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Abstract Ta-doped thin films were deposited on quartz and indium-tin oxide glass substrates using a co-sputtering
method. The Ta-doped films formed a solid solution that induced structural changes from rutile to anatase phase. The
anodic photocurrents of the Ta-doped TiO, electrodes were observed not only in UV but also in the visible light range.
The photocurrent response in visible light on Ta-doped TiO, films are due to bandgap reduction.
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Fig. 1. XRD patterns of Ta-doped TiO, thin films heated in air
600°C for 1h; (a) pure TiO,, (b)~(d) samples prepared with Ta/

Ti atomic ratios of 0.06, 0.14, 0.16. The inset represents lattice
parameter a and ¢ as a function of Ta/Ti ratio.
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Fractured surface

Top view

Fig. 2. FE-SEM images of (A) surface and (B) cross section of
Ta-doped TiO, film (Ta/Ti=0.16) heated in air at 600°C for

1h.
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Fig. 3. XPS spectra of Ta 4f peaks from Ta-doped TiO, films
heated in air at 600°C for 1 h.
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Fig. 4. Schematic diagram of photocurrent measurement using
pure TiO, and Ta-doped TiO, films.
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Fig. 5. Photocurrent spectra of Ta-doped TiO, electrode with
different Ta contents. The doped films were deposited on ITO
glass and heated in air at 600°C for 1 h.
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