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Adsorption and degradation functions of titania nanoparticles modified by
photocatalytic reaction
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Silica and silica-alumina nanoparticles were formed as adsorbents on
anatase-type titania particles immersed in alkoxide solutions during UV irradiation. The
concentration of the basic OH groups on the titania surface increased during the UV irradiation. The

basicity promoted hydrolysis and subsequent polymerization of the alkoxides on the titania surface
on which the silica and silica-alumina layers were deposited. The titania particles loading a small
amount of the thin silica and silica-alumina layers exhibited a higher photocatalytic activity for
organic molecule degradation and photofuel cell performance than the original titania. The
silica-modified titania particles efficiently adsorbed, then degraded the molecules on the surface.
Therefore, the photocatalyzed surface modification in this study was significantly useful to
activate the titania surface.
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Fig.1 FTIR spectra of the electrode
samples original and prepared using
100vol% TEOS in the dark and during UV
irradiation.
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Fig. 2 Elemental mapping images of the
powder sample prepared using the 50vol%
TEOS solution observed by STEM.
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Fig. 3 XPS spectra related to the binding
energy of the Si 2p electrons for the
original titania powder and the powder
samples prepared using the 5, 10, 50, and
100vol% TEOS solutions during the UV
irradiation for 10 min.
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Fig. 4 () Changes in the methylene blue
concentration during the UV irradiation
using the original titania powder and the
powder samples prepared using the 5, 10,
50, and 100vol% TEOS solutions during the
UV irradiation for 10 min, and (b) the
amounts of the methylene blue adsorbed on
the above samples in the dark for 24 h and
the quasi first-order reaction rate
constants of the methylene blue
degradation using the above samples.
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Fig. 5 Photocurrent spectra of the titania
electrode and the silica-modified titania
electrodes prepared using the 5, 10, 50,
and 100vol% TEOS solutions observed in the
electrolyte solution (a) without and (b)
with starch as a fuel.
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