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Photoelectrochemical Properties of Au-TiO, Nanocomposite Film Prepared
by Low-temperature Adsorption Method
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Abstract: Au-TiO, nanocomposite films were prepared by adsorbing prefabricated Au colloids on TiO, films at low
temperature. The Au-TiO, films were characterized with ultra-high resolution FESEM, XRD and XPS, and their
photoelectrochemical properties were measured under UV illumination. Au nanoparticles with an average diameter of
(4.3 £1.2) nm were homogeneously dispersed on the TiO, films with high loading. The photoelectrochemical
measurements showed that the photocurrent of TiOy/Ti electrode was improved about 5 folds, and the photovoltage
significantly increased to more negative values after depositing Au nanoparticles. It indicates that Au nanoparticles
have the beneficial role in improving the photoinduced charge separation efficiency and promoting the charge
transfer at the interface between the electrode and electrolyte. The electrochemical impendence spectroscopy (ELS)
analyses revealed that the resistance of charge transfer(R.) of Au-TiOy/Ti electrode was reduced to half of that of
TiO,/Ti, indicating that the carrier density in the Au-TiO/Ti electrode is increased by suppressing the recombination

of photogenerated hole-electron pairs.
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Table 2 Values of charge transfer resistance(R) for
the TiOy/Ti and Au-TiO,/Ti electrodes with

and without UV illumination

Electrode UV illumination R./Q Error / %
dark 1478 100 4.08
TiOy/Ti
light 13752 2.34
dark 360950 3.52
Au-TiO,/Ti
light 7049 1.98
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