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Abstract: A series of nanosheets assembled flower-like core-shell ZnO@carbon sphere (ZnO@C) composites were
prepared by hydrothermal method. The as-prepared samples were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM), X-ray photoelectron spectroscope (XPS), Fourier transform infrared spectroscopy (FTIR),
UV-Vis diffuse reflectance spectroscope (UV-Vis DRS), photoluminescence (PL) and N, adsorption-desorption
determination. The results showed that carbon spheres were coated by ZnO nanosheets forming core-shell structure.
The presence of carbon spheres in ZnO@C composites not only improved the absorption of ZnO in the visible light
region but also inhibited the recombination of photogenerated electrons and holes. Under simulated sunlight
irradiation, the photodegradation of Reactive dye GR black and metronidazole by samples were tested, the results
showed that all ZnO@C composites exhibited enhanced photocatalytic performance compared to pure ZnO.
Especially, the ZnO@C-2 sample showed the best photocatalytic performance, the rate constant of which was about
4.2 times that of pure ZnO for GR black degradation and 2.1 times for metronidazole degradation, respectively.
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Inset in figure ¢ is SEM image of the broken ZnO@C-2 sample
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Fig.1 SEM images of samples (a) ZnO, (b) ZnO@C-1,(c) ZnO@C-2,(d) ZnO@C-3,(e) ZnO@C-2S, (f) Carbon sphere
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Fig.2  XRD patterns (a) and the expanded view of XRD patterns (b) of samples
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Table 1 Cell parameters and specific surface area of samples

Cell parameters / nm

Sample b . Sper / (m*+g™)
7Zn0O 0.324 2 0.519 1 13
Zn0@C-1 0.324 7 0.519 8 13
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Zn0@C-3 0.324 7 0.520 3 13
Zn0@C-2S 0.324 9 0.520 5 10
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Fig.4  XPS survey spectra of ZnO@C-2 and ZnO samples (a) and high-resolution XPS spectra of Zn2p (b), Ols (c) and

Cls in ZnO@C-2 sample (d)
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of photocatalytic mechanism of ZnO@C composites

(a) Effect of various scavengers on the degradation of GR black in the presence of ZnO@C-2 and (b)Schematic diagram
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