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Photocatalytic Degradation of Organic Compounds over
X TiO2—- y SiO2 Powders Prepared by Sol-Gel Method
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Abstract : xTiO.- y SiO2 system photocatalysts were developed by sol-gel method based
on the change of production parameters, and their structure of crystallization and the specific
surface area were measured. Considering the efficiency of the ethanol and phenol degradation
using the catalyst, the conclusions were obtained as follows:

By means of X-ray analysis of xTiO2-y SiO2 powder that is obtained from Titanium and
Silicon alkoxide by sol-gel process, it is shown that crystal structure of anatase type is a
dominating structure and, on the other hand, the structure of rutile also partly exists.

The increase of SiO:; contents causes the decrease of the degree of crystallization of the
gel, whereas the specific surface area preferentially increases.

It is shown that more than 90% of ethanol and phenol are degraded when reaction time is
about three and an hours, and the maximum degradation rate of ethanol and phenol is shown
in 60Ti02-40Si0, catalyst.

Keywords : titanium alkoxide, sol-gel process, photocatalysts, surface area, anatase type.
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Fig. 1. Flow chart for preparation of dried

gel from alcoholic alkoxide

solutions.

Table 1. Composition(Molar Ratio) of Starting
Solution used in the Experiment

Amount of chemicals
Sample Alkoxide” in molar ratio to
N b alkoxide
o.

TIP | TEOS| H.O |CHs0H | HCI

1 0.7 0.3 6 6 0.03

2 0.6 0.4 6 6 0.03

3 05 05 6 6 0.03

4 0.4 0.6 6 6 0.03

“TIP, Ti(O-i-CsHy)s : TEOS, Si(OC:Hs)s

AZE xTiO-ySiO, Edo] o|& f71&2] F&s 3
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Fig. 2. Schematic diagram of the
photocatalytic system.
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Fig. 3. XRD patterns of photocatalysts with
various components heated at 500C
for 3 hours.
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Fig. 4. Degradation rate of ethanol on the
supported xTiO2-ySiO: catalysts.
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