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Photocatalytic Activity of Au Modified Nano-TiO, for NPE-10
Degradation
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Abstract The Au modified nanosized titanium oxide (TiO,) powders were prepared by sol-gel route at ambient
temperature using Ti(OC,H,), and HAuCl, as raw materials. The as-prepared samples were analyzed by XRD, BET, XPS
and UV-Visible absorption spectra technique. Photodegration for non-ionic surfactant nonylphenyl poly (oxyethylene)
ethers (NPE-10) was carried out in air-equilibrated Au/TiO, suspensions. The results suggested that the conformation
of Au in the TiO, composite was largely dependent on the concentration of HAuCl, during the preparation and the
Au/TiO, heat-treated temperature. The doped Au may take the place of Ti* in the lattices of TiO, as Au* or exist at the
surface of TiO, particles as atoms. The former may contribute to light adsorption range from 480 to 650 nm, the later
may become the acceptor of photoinduced e~ leading to a decrease of e 7h* recombination. The preparation parameters
were optimized by means of NPE-10 degradation. The optimized catalyst was obtained at Au/Ti molar ratio of 0.005
and calcined at 500 “C. The degradation rate of NPE-10 could be up to 91.8% after irradiated 4 h in sunlight compared
to 66% for the rate of TiO,-P-25 and 50.2% for the rate of undoped TiO,.
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Fig.1 Photocatalytic degradation of NPE-10 with

different nanometer Au/Ti0, powders

T=500 C; na#/nw#=0, 0.002, 0.005, 0.008, 0.012
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Fig.2 Photocatalytic degradation of NPE-10 with
different heat-treated nanometer Au/TiO,

powders
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Fig.3 XRD patterns of Au/Ti0, samples with different

Au contents
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Fig.4 XRD patterns of Au/Ti0, samples with
different heat-treated temperatures
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Table 1  Specific surface areas of the samples
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Fig.5 The UV-Vis absorption spectra of Au/TiO,
powders with different heat-treated
temperatures
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