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Influence of Pt Promoter on the Visible Light Photocatalytic Properties
of N-Doped TiO,
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Abstract: The influence of Pt as a promoter on the photocatalytic performance of nitrogen-doped TiO, was described. The sample was char-
acterized by X-ray diffraction, transmission electron microscopy, X-ray photoelectron spectroscopy, UV-Vis diffuse reflectance spectroscopy,
photoelectrochemistry, and photoluminescence. The degradation of methyl orange in aqueous solution under visible light irradiation was
used to evaluate the photocatalytic activity of the sample. The modification of N-TiO, with Pt did not change the crystal structure and the
mesoporous structure of TiO,. The loading of Pt enhanced the material absorption in visible light region, which is assigned to background
absorption that has detrimental effect on photocatalytic activity. However, the highly dispersed Pt on the surface of N-TiO, remarkably al-
tered the surface structure (surface state) of N-TiO,, contributing largely to the enhanced photocatalytic activity of nitrogen-doped TiOs-.
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Fig. 1. XRD patterns of Pt/N-TiO, samples with different Pt load-

ings.
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Fig. 2. UV-Vis absorption spectra (a) and the difference of absorp-
tion spectra (b) of the samples. F1 caused by the result of TiO, crystal-
lization, while F2 originated from the N doped effect. In Fig. 2(a): (1)
TiO;; (2) N-TiOy; (3) 0.1%Pt/N-TiO;; (4) 0.5%PtN-TiO,; (5)
1.0%Pt/N-TiO;; (6) 2.0%Pt/N-TiO,. In Fig. 2(b): (2') = (2) - (1); (3) =
@) -1);@)=@)-@1)()=(5)-(1);6)=(6)-(1)
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Fig. 3. TEM (a) and HRTEM (b) images of 0.5% Pt/N-TiO, sample.
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Fig. 4. Pt 4f XPS spectrum of 0.5%Pt/N-TiO, sample.
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Fig. 5 Photocatalytic degradation of MO (methyl orange) over the
catalysts with different Pt loadings (a) and their reaction kinetics (b)
under visible light irradiation. The kinetic is determined as k =
—In(c/co)/t, where ¢, and ¢ denoted the dye concentration before and
after photocatalytic reaction, t denoted the time of reaction. (1) Blank;
(2) N-TiOz; (3) 0.1%Pt/N-TiO,; (4) 0.5%Pt/N-TiO,; (5) 1.0%
Pt/N-TiO;; (6) 2.0%Pt/N-TiO,.
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Fig. 6.  PL spectra (a) of 2-hydroxyterephthalic acid and its intensity

(426 nm) against irradiation time (b).
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Fig. 7. Photocurrent-potential curves of N-TiO, and Pt/N-TiO, elec-

trodes. The area of the sample films is controlled to be 0.25 cm? and
light irradiates from the back side (substance/sample film) .(1) N-TiO,,
dark; (2) N-TiOy, light; (3) 0.5% Pt/ N-TiO,, dark; (4) 0.5% Pt/
N-TiO,, light; (5) 2.0% Pt/ N-TiO,, dark; (6) 2.0% Pt/ N-TiO,, light.
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Fig. 8. Scheme of charge distribution and transfer. Route one and
route two are a competitive way for electron transfer. When no bias
potential applied, route one dominates the process of electron transfer,
efficiently suppressing photo-generated charge recombination.
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