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Abstract

Abstract

Superhydrophilic surface gains extensive attention owing to its excellent
properties such as self-cleaning and anti-fogging. At present, research and application
of superhydrophilic surface composed by Si and Ti etc is a hot topic in the research
areas of superhydrophilic surface.

According to the mechanism of superhydrophilicity, SiO,, TiO,, SiO2-TiO,
composite oxide and doped TiO, films with superhydrophilic property were prepared
with sol-gel method. The diameters of the SiO, and TiO, nanoparticles were
determined by dynamic light scattering analyzer (DLS). The light transmittances, the
superhydrophilic property and surface roughness of these films were characterized by
ultraviolet-visible spectrophotometer (UV-vis), contact angle measurement (CAM),
and atomic force microscope (AFM) respectively. The photocatalysis of films were
tested by methyl orange extinction method.

The contents of the thesis can be summarized into the following three points:

(1) Aiming at the deficiencies in the methods of light-induced superhydrophilic-
ity and roughness-driven superhydrophilicity at present, a method of light-induced
superhydrophilicity and roughness-driven superhydrophilicity synergistic effect was
applied to prepare superhydrophilic films. The films prepared in this paper present
excellent superhydrophilic property in all weather.

(2) The Si-Ti composite film was made from SiO, sol and anatase titanium
dioxide sol at low temperature by monolayer and double-layer methods respectively.
The monolayer film present approximate superhydrophilic before UV irradiation.
Moreover, the light transmittances of the double-layer film is about 3% higher than
that of the blank glass substrate, both of them can reach to superhydrophility after UV
irradiation. Meanwhile, water on the surface of the latter film can spread out to
zero-degree-contact angle more quickly. Therefore, this two methods are convenience
to industrial production because of no high temperature procedure.

(3) A series of surface modified TiO, thin films, which are doped with metal



Abstract

oxide and mental ion, had been prepared via sol-gel process.The results indicated that
the dopants have influences on the properties (such as light transmittances,
hydrophilic performances and photocatalysis function) of TiO, films. Especially, the
TiO, film doped with Cu** had increase more than twice to the pure TiO, film on
photocatalysis.

Key words: superhydrophilicity; sol-gel; SiO,; TiO,; composite film; dope
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