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Hydrophilicity of TiO, Thin Films Codoped with Iron
and Nitrogen
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Xiamen University, Xiamen 361005, Fujian Province, P. R. China)

Abstract:  TiO, doped with iron (Fe-TiO,) thin films were synthesized using sol-gel method. TiO, codoped with iron
and nitrogen (Fe/N-TiO,) thin films were prepared by calcining Fe-TiO, thin films in ammonia atmosphere. The influence
of iron and nitrogen doping concentration, heat-treatment temperature and film thickness on the hydrophilicity of the
films were studied by XRD, XPS, SEM, UV-Vis spectra and measured water contact angle. The results indicated that
Fe/N-TiO, (0.5%Fe, molar percent) films were optimum in hydrophilicity, especially under visible-light irradiation. Doping
iron mostly reduced the recombination of electrons and holes, and doping nitrogen in TiO, enhances photoresponse in
visible-light region. The hydrophilicity benefited from both effects.
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Fig.3 UV-Vis absorption spectra of the samples
(1) TiOy; (2) Fe-TiOy; (3) N-TiOx;
(4) Fe/N-TiO, (0.5%Fe); (5)Fe/N-TiO, (2% Fe)
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Fig.4 SEM images of thin films
(a) TiOy; (b) Fe-TiO, (0.5%Fe); (c) Fe/N-TiO, ((.5%Fe)
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Table 1 Effect of treatment temperature (T) on the
water contact angle (@) of Fe/N-TiO, (0.5% Fe)

T/ 200 300 400 500 600

0l(°) 355 125 0 0 105

Instensity (a.u)

2 Fe/N-TiO, (0.5%Fe)
Table 2 Effect of film layer on the water contact

S angle of Fe/N-TiO, (0.5%Fe) film
394 396 398 400 ;{iv 404 406 408 41D No. of Tayer T > 3 2 5
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Fig.7 Changes in the water conduct angle of thin films nnder illumination



No.7

1041

|hv

‘hv H’ N-
u/O \Ti‘/ N\ uﬁ \T 4+/_» \'TIHHO\ e

/ /'l o 3 T
NSO ?':
N3 HON et/ T
JTi \01_,T1 {— /fl\oz

8 i TiO, WA EFK P OHAREE
Fig.8 Proposed mechanism for the photoinduced
hydrophilic conversion of Ti0, doped with nitrogen
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