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Ion-doped mesoporous TiO, thin films with regular mesoporous structure ware successfully prepared

1

through the sol-gel method and spin-coating. The Zn*", Fe’'-doped TiO, thin films exhibit mesoporous structure

with pore size of 7~9 nm, and the Y*" -doped TiO, thin films exhibit mesoporous structure with larger pore size of

— .

the refractive index of the films were fitted by Swanepoel envelope method. It can be found that after doping with
mesoporous thin-films with large pore size.
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10.9 nm, which characterized by small angle X-ray diffraction patterns and TEM photographs. Optical properties
were studied through the thin film transmission spectra of three kind of metal-doped mesoporous TiO, thin films, and
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Fig.1 Small angle XRD patterns of the samples
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Table 1 Data of small angle XRD

Sample 20 /() d /nm FWHM /()

M-TiO, 0.93 9.6 0.32
M-TiO,-5%Y 0.78 10.9 0.22
M-Ti0,-5%Fe 0.97 9.3 0. 44
M-Ti0,-5%Zn 1. 18 8.3 0. 56

caculated by: 2dsin § = nA,n = 1,14 =0. 154 nm
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Fig. 2 TEM image,200,000X. (a) M-TiO,-5%Zn;(b) M-TiO,-5%Y;(c) M-TiO,-5%Fe
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Fig. 3 UV-vis transmission spectra of the samples
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Table 2 Urbach energy of samples

Sample Slope Urbach energy /eV
M-TiO, 4. 96 0. 20
M-TiO,-5% Y 4.68 0.21
M-TiO,-5%Fe  3.39 0.29
M-TiO,-6%Zn  4.48 0.22
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Fig. 4 Urbach energy width of the samples
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Fig. 5 Refractive index of the samples
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