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Abstract Chromium doped titanium dioxide Cr-TiO, was prepared by the sol-gel method. The effects of
annealing temperature on the crystal structure, oxidation states of chromium, and UV -vis absorption proper-
ties of Cr-TiO, were investigated in details. Experiment results showed that chromium mainly existed on
TiO, surface as Cr,05; and chromate or dichromate of cr% in Cr-TiO, annealed at temperature no higher
than 723 K. The content of Cr®" wasincreased with the increase of temperature. The visible light absorption
of Cr-TiO, within 400~550 nm should be attributed to the “A, - *T; transition of Cr’ and the O Cr®"
charge transfer (1t; - 2€). The absorption within 620~800 nm was due to the A, “T, transition of Cr*".
The former was strengthened with the increase of annealing temperature, whereas the latter was weakened.
Keywords semiconductor; doping; titanium dioxide; chromium; visible light absorption
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Table 1 Crysta lattice, crystallite size and FWHM?® of anatase
(101) plane of TiO,and Cr-TiO, after annealed at 723 K

Sample a=b/nm c/nm  Crystalitesize¢lnm FWHM
TiO, 0.37876  0.95216 133 0.607
Cr-TiO, 037906 0.95216 121 0.668
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£ 2 XPSUlELid 723 K Bt &A Cr-TiO, £l 8 1
ol

Table2 Content of chromium in various Cr-TiO, samples ana-
lyzed by XPS measurement
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Figure4 IR spectraof TiO, (solid line) and Cr-TiO, (dash line)

annealed at various temperatures
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Figure 5 Diffused reflectance spectra of Cr-TiO, annealed at
different temperatures
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