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Abstract :

In order to oxidize and decompose unburned acetaldehyde and toluene gases in the exhaust gas,
thermally-induced titanium dioxide(TiO2) is used as catalyst, at the same time radiating UV on it.
The aim of this study is to elucidate the effect of simultaneously photo-/thermally-induced TiO2
activation. The results are that in case of oxidation of acetaldehyde, photo-/thermally-excitation is
more effective than thermally-excitation at 200 “C, though at higher temperature and in the case of
toluene oxidation the effect of photo-excitation is not found.

Moreover, to prove our hypothesis of thermally-inducing activation mechanism, X-ray
photoelectron spectrometry(XPS) under high temperatures is conducted. It is recognized that Ti3+
in TiO2 increases slightly with temperature rise from the XPS. The decreasing of the ratio of O/
Ti with heating would indicate that the oxygen vacancy in TiO2 increased with heating. From these
results, the thermal activation of TiO2 must be induced by the generation of oxygen vacancy and

Ti3+ in TiO2 at high temperatures followed by the formation of trapped electron.
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Material TiOz[wt%]
diameter[mm] area[m?%/g]
TiO; ST-01 100 1.3~2.8 57.7
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1AM 20 = 3L F —FHIE IR ER-E LS ICHIM L Tw 5. Z OfHR 27 EE U IRER
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