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The Photocatalytic Properties and Electrochemical Impedance
Spectroscopy of Co* Doped TiO, Thin Film
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Abstract: The Co** doped nano-TiO, thin film (Co**/TiO, thin film) was prepared by the A.C. electrodeposition
method into porous alumina temple. The photocatalytic property of the nano-Co*/TiO, thin film was evaluated by
degradation of methylene blue under visible light irradiation, and the effect of anode bias on photocatalytic
activity was investigated. The electrochemical behavior of nano-Co*"/TiO, thin film was investigated by means of
Electrochemical Impedance Spectra (EIS) in methylene blue solutions, relevant equivalent circuit and the band
structure parameter-the width of space charge layer were also presented . The results show that Co®* doping can
improve the photocatalytic activity of nano-TiO, thin film.When an anode bias was applied on the nano-Co*/TiO,
thin film, the width of space charge layer increased than without the bias, suggesting more efficient separation of

photogenerated electron-hole pairs, the degradation efficiency of methylene blue can be greatly increased.
Key words: Co* doped TiO, thin film; photocatalysis; anode bias; Electrochemical Impedance Spectroscopy(EIS)
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Fig.1 UV-Vis absorption spectra of TiOy(1) and
Co*/ Ti0y(2) film
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Fig.3 Degradation curves of methylene blue
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Table 1 Fitting constants obtained film Equivalent circuit

R./Q C,/ (WF-em?) R,/ Q Cy/ (WF+-cm™) R,/ Q
TiO, film 134 0.58 7 230 6.67 2 440
Co™/Ti0, film 130 0.20 3320 8.96 1 600
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Table 2 Calculated parameters of band for

W=

Co*/TiO, film
E/V Ny / em™ Ey/V Vel V W / nm
0.00 0.28 16
0.10 0.38 19
8.97x10" -0.28
0.20 0.48 22
0.30 0.58 24
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