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Synthesis and performance investigation of core-shell C@TiO,,

composite photocatalysts
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Abstract TiO, is considered an ideal photocatalyst due to its non-toxicity and high stability. However, the mono-
component TiO, suffers from narrow light absorption range and a fast recombination rate of photogenerated electron-holes
(e ), resulting in low photocatalytic efficiency. The core-shell structured TiO, can uniformly and orderly assemble TiO,
with functional components in a spatially uniform and orderly manner, achieving synergistic effects between the core/shell
components, thereby enhancing the photocatalytic efficiency. A carbon layer was deposited on the surface of TiO, by the
high-temperature decomposition of glycerol under argon atmosphere, and oxygen-vacancy rich TiO, (denoted as TiO,_)
was formed under high temperature and oxygen-deficient conditions. The core-shell structured C@TiO,  photocatalyst was
studied for photocatalytic degradation of organic pollutants. The results showed that charge transfer occurred at the
interface, which changed the charge transfer pathway and effectively avoided the recombination of photogenerated electron-
holes (e ) pairs. The introduction of oxygen vacancies extended the light absorption range, improved light utilization and
significantly enhanced the photocatalytic degradation performance for organic pollutants. The photocatalytic degradation
rates of RhB by C@Ti0, -400 sample under full-spectrum and visible light irradiation reached 93.3% and 81.7% within 1
hour, respectively, much higher than the 32.4% and 14.2% degradation rates for the pristine TiO,.
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Fig. 1 Characterization of the structure of pristine TiO, and C@TiO,  samples prepared at different temperatures
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Fig. 2 Morphological characterization of pristine TiO, and C@TiO, -400 samples
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Fig. 4 Photo absorption properties and electrochemical testing of pristine TiO, and C@TiO,  samples prepared at different temperatures
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