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Figure 1 Time-photodegradation rate diagram of TiO,
film photodegradation of methylene blue after

heat treatment at different temperatures
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Figure 2 Time-photodegradation rate graph of Ag/TiO,
films photodegraded with methylene blue after
heat treatment at different temperatures
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Figure 6 Water droplet contact angle plots of Ag/TiO, films after heat treatment at 500 ‘C
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Preparation and Properties of Ag/TiO,Nanofilms by Sol-Gel Method and
Antibacterial Application for the Ceramic Surfaces

CHEN Pinhong, XU Liangji, LI Dingfan,ZHOU Wuyi’
(Research Center of Biomass 3D Printing Materials, College of Materials and Energy, South China Agricultural Uni-

versity, Guangzhou 510642, China)

Abstract: In order to enhance the photocatalytic and antibacteria properties of TiO, on ceramic surfaces,

experiments were carried out to prepare TiO, sols and Ag/TiO, sols by the sol-gel method using

tetrabutyltitanate, anhydrous ethanol and silver nitrate as raw materials and acetylacetone and nitric acid as
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catalytic inhibitors, respectively. Ordinary ceramic sheets were utilized as carriers to prepare nano-T10, films
by the impregnation-lift method. The photocatalytic degradation experiments were conducted with methylene
blue as the target degradation species and the effects on the photocatalytic performance of Ag/TiO, films
were investigated under different heat treatment temperatures. The samples were characterized by X-ray
diffractometer (XRD) , scanning electron microscope (SEM), and Fourier infrared spectrometer (FT-IR).
The experimental results show that both the TiO, and Ag/TiO, films had degradation ability for the organic
matter under UV light irradiation, while the photocatalytic activity of Ag/TiO, was more obvious, and the
photocatalytic degradation rate reached 70% after 8 h of light irradiation, where the optimal temperature of
heat treatment was 500°C. The Ag/TiO, films were found to have good hydrophilic and inhibitory effects on
Escherichia coli and Staphylococcus aureus. This is expected to be applied to ceramic articles to effectively
reduce organic contaminants on the surface of the material and to maintain excellent photocatalytic properties
after high-temperature treatment.

Keywords: sol-gel method ; TiO,;photocatalytic activity ; Ag/TiO,nano-film
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