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Relationship of Photo-electrochemical Behavior and Photocatalytic
Activity of TiO, Thin Film Manipulatively Doped by Ni

YU Hua" LI Xin-Jun™!' ZHENG Shao-Jian' XU Gang'
('Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640)
(Graduate School of the Chinese Academy of Sciences, Beijing 100039)

Abstract: The thin films of TiO, doped manipulatively by Ni were prepared by a section-controlled process of
sol-gel method. The activity of thin films was characterized by photocatalytic degradation of aqueous methyl or-
ange under UV irradiation. The results showed that the photocatalytic activity of TiO, thin film remarkably en-
hanced by non-uniformly doping, whereas that of the uniformly doped improved a little. The photo-electrochem-
istry behaviors of the thin films were studied by electrochemical workstation. The results showed that the non-u-
niformly doped TiO, thin film displayed higher photocurrent compared with that of the pure one and the uniformly
doped, which demonstrated that the photogenerated electron-hole pairs were effectively separated within the non-
uniformly doped TiO, thin film. The cyclic voltammetry curves revealed the oxidation-reduction potential shift in
the reaction system of the non-uniformly doped TiO, thin film under UV irradiation, which indicated that the in-
ner electric field formed. Based on the p-n junction theory of the semiconductor, the photocatalytic activity mech-

anism of the non-uniformly doped TiO, thin films was discussed.
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Table 1 Doping mode of TiO,

Samples Mode of doping
TT 1 layer Si-Sol 4 layers Ti-Sol 4 layers Ti-Sol
NN 1 layer Si-Sol 4 layers Ni-Sol 4 layers Ni-Sol
NT 1 layer Si-Sol 4 layers Ni-Sol 4 layers Ti-Sol
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Fig.1 Effect of dopant amount on photocatalytic activity

of thin films in different doping mode
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Fig.2 CV curves of thin films in different doping mode
without UV irradiation
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Fig.3 CV curves of thin films in different doping mode

with ethanol addition without UV irradiation
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Fig4 CV curves of thin films in different doping mode

with UV irradiation
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Fig.5 CV curves of thin films in different doping mode

with ethanol addition with UV irradiation
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Fig.6 Transient photocurrent of NT(0.5%) NN(0.5%) and
TT thin films
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Fig.7 Transient photocurrent of NT(0.5%) NN(0.5%) and
TT thin films with ethanol addition
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Fig.8 Transient photocurrent of NT(0.5at%) thin films

varied with electrode bias
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