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Abstract

Environmental pollution and energy shortages have seriously affected the sustainable development
of humanity. This paper designs and constructs C/TiOz core-shell photocatalytic materials with
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excellent performance through simple glucose hydrothermal and calcination processes, and inves-
tigates their photocatalytic degradation performance of Rhoda mine B (RhB). The microstructure
and morphology of the catalysts were characterized using SEM, TEM, and XRD testing methods. The
results showed that under visible light irradiation for 250 min, the C/TiO:z catalyst could degrade
98.5% of RhB, and the degradation kinetics rate constant reached 0.0153 min-1. This work provides
a new approach for the efficient photocatalytic degradation of organic pollutants.
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Figure 1. Schematic diagram of C/TiO2 core-shell composite
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Figure 2. SEM images of (a) Carbon spheres; (b) C/TiO2 precursor; (c) C/TiO2 core-shell structure; (d) TEM image
of CITiO2
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Figure 3. XRD patterns of the Carbon spheres, TiOz and C/TiO2
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Figure 4. Comparison of adsorption capacity of TiOz, C and C/TiOz core-shell composites for RhB
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Figure 5. (a) RhB degradation curve under visible light irradiation and (b) the corresponding kinetic constant of RhB degra-
dation with TiO2, C and C/TiO2 core-shell composites
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Figure 6. UV-vis DRS absorption spectra of the Carbon spheres, TiOz and C/TiO2
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Figure 7. Transient photocurrent responses of C, TiO2 and C/TiO2 composites
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Figure 8. EIS plots of C, TiO2 and C/TiO2 composites (inset: equivalent circuit model)
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Figure 9. The possible charges transfer and photocatalytic degradation RhB mechanism of C/TiOz
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