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Fig.1 Schematic of the experimental procedure for TiO,@SiO, composite materials
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Fig.2 SEM morphologies of SiO; (a) and the samples with different amounts of TiO, added: (b) TS-1, (c) TS-3, (d) TS-5; EDS analysis results of

SiO; (e) and TS-3 (f)
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Study on TiO,@SiO, Photocatalytic Degradation of Different Dyes and Its Mechanism

Cao Xinyue, Tang Xiaoning, Ma Hao, Chen Yuanyuan
(Kunming University of Science and Technology, Kunming 650500, China)

Abstract: TiO,@SiO, composite materials with different Ti contents were prepared. The microscopic morphology, crystal structure, chemical
composition and optical properties of TiO,@SiO, composite materials were analyzed by SEM, XRD, BET, XPS, DRS and spectral analysis
method, and photocatalytic degradation experiments were carried out. The results show that the sample is anatase TiO with a spherical core-shell
structure, with a large specific surface area and blue shift of light response range. XPS shows that the Ti-O-Si bond is formed between TiO,and
SiO,, which contributes to the separation of photogenerated electrons holes, and further promotes the generation of superoxide radicals in active
oxygen during the photocatalytic degradation process. Due to defects and distortions produced at the interface between TiO, and SiO- phases, there
are more oxygen vacancies generating at the interface, thereby contributing to catalytic degradation. The degradation processes of methyl orange
and Rhodamine B dyes are compared, showing that the adsorption of the composite material has a significant effect on the degradation rate and
degradation pathways of the dye molecules. The negative potential on the surface of the composite material strongly adsorbs the diethylamino
group of the RhB molecule and dissociates the group first, and it promotes the occurrence of the characteristic blue shift effect of the solution. The
synergistic effect of adsorption and active oxygen accelerates the degradation of dye molecules. The scavenger experiment also proves that the
superoxide radical is the most important active substance in the degradation process of MO and RhB dye solution under visible light, and other
kinds of active oxygen play an auxiliary role. The research content of this work reveals the adsorption and degradation process of different dyes,
and promotes the application of photocatalytic technology in sewage treatment.

Key words: photocatalytic degradation; Ti-O-Si; titanium dioxide; reactive oxide species; adsorption
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