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Preparation and Properties of Self-cleaning Nano-TiO, /SiO, Composite Films
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Abstract: TiO, nanocrystalline sols were produced with TiCl, as precursor by colloidal chemical method
and then were modified by compositing with SiO, to form sols with good performance without heat
treatment. The TiO,/Si0O, thin films were fabricated on the glass by using dip-coating method. The
microstructures of the TiO, /Si0, sols and films were characterized by AFM  XRD XPS and SEM. The
results show that the optimum mole ratio of SiO, to TiO, in the composite sol is about 0.3 and the TiO,
shows anatase structure and high crystallinity. The grain size of TiO, is finer as compared with the
unmodified one. The Si element in the composite sol exists mainly in two forms of SiO, and Ti-O-Si. The
film surface is composed with the irregular spherical secondary particles of TiO, and its three-
dimensional topography shows some steepledike protrusions. The particles located on the film surface are
very fine which leads to the densification of the film. The TiO,/SiO, sols and films show better
photocatalytic activity in methylene blue under both UVight and visible light. The water contact angel of
the TiO,/SiO, film can decrease to 0° which indicates that the TiO,/SiO, film has excellent
hydrophilicity and higher self-cleaning performance in its degradation of oleic.
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Table 1 Volume of TEOS in different SiO, /TiO, samples
Sample SO Sil Si2 Si3 Sid Si5
Si: Ti mole ratio 0 0.3 0.6 0.9 1.2 1.5
V/mL 4 8 12 15 18
TiO, ( 60%
115 ~30 C) o 3 mm/s 60 s 60 C o
2.2
Bruker D8 ADVANCE X
; PHI Quanterall Si ; Quanta FEG250 FEI
( SEM) CSPM4000 (AFM) o
2.3
TiO, o 125 W
10 mL 50 mL 12 mg/L 10 min
o 500 W TiO, 50 mL
10 mg/L 30 min o
(1) o
n= OAO * % 100% (1)
n- Ay- A, - X min o
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Fig.2 Sols (a) and films ( b) photocatalytic degradation of MB under visible light
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