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Table 1 Surface Elemental Composition of TiO, Films (%)
sample Ti (0] C Al Si Na Ca
Ti0,/Ti fresh 19.42 63.03 17.55 — — — —
TiO,/Ti after 6 runs 17.90 52.90 29.20 — — — —
TiO,/ Al fresh 18.82 61.27 16.31 3.60 — — —
TiO,/ Al after 6 runs 16.30 53.80 26.90 3.00 — — —
TiO,/ G fresh 13.50 47.72 12.84 — 1.70 23.56 0.68
TiO,/ G after 6 runs 15.75 53.96 21.03 — 0.65 8.61 —
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Table 2 Valent State for Surface Ti of TiO, Films

sample assignation position / eV FWHM / eV at% in surface Ti
Ti0,/Ti fresh Ti* 458.3 1.67 100
TiO,/Ti after 6 runs Ti* 458.3 1.67 100
TiO,/ Al fresh Ti* 458.3 1.67 100
TiO,/ Al after 6 runs Ti* 458.3 1.67 62.1
Ti* 457.6 1.54 31.0
Ti* 456.4 1.80 6.9
TiO,/G fresh Ti* 458.3 1.67 100
TiO,/ G after 6 runs Ti* 458.3 1.67 65.6
Ti* 457.6 1.54 24.5
Ti* 456.4 1.80 9.9
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Fig.3 AFM images of the precursor films and the obtained TiO, films
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Fig.4 AFM images of the TiO, films undergone photocatalytic experiments
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Deactivation of TiO, Films on Titanium, Aluminums and Glass Substrates

CHEN Song-Zhe™'? ZHANG Peng-Yi' ZHU Wang-Peng' CHEN Le'

('Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084)
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201)

TiO, films were loaded on Ti, Al and glass from Ti(OC,Hy), precursor by dip-coating method, represented by
TiO,/Ti, TiO,/ Al and TiO,/ G, respectively. XPS, AFM and phtotocatalytic reaction experiments were carried out
to characterize the catalytic films. The films prepared on different substrates varies greatly in chemical
composition because of the extravasation of Al, Na, Ca, and Si from Al and glass substrates, which also influences
the agglomerating behavior of the precursor films, resulting in the difference of particle sizes and morphologies of
TiO, films. TiO,/Ti was proved to possess most stable photocatalytic activity, while TiO, /Al and TiO,/ G
deactivate obviously with the increase of photocatalytic experiment runs. It is concluded that accumulation of
surface carbon species such as reactive intermediate was not the dominant cause of deactivation in this research.
The remarkable leaching and chemical alternation of extravasated elements brought out intergranular corrosion of
TiO, films on Al and glass, leading to the flake-off of outmost TiO, particles. The new surface contained three
chemical states of Ti: Ti**, Ti** and Ti*, which was different from the new prepared TiO, films with high activity,

possessing only Ti*.

Keywords: TiO, photocatalytic film substrate deactivation sol-gel dip-coating method



