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Microwave—induced Assembly of CuS@MoS, Core-shell Nanotubes and
Study on Their Photocatalytic Fenton—like Reactions

Zhao, Jingjing Zhang, Zhengzhong Chen, Xiaolang Wang, Bei Deng, Jinyuan
Zhang, Dieqing* Li, Hexing*
(Key Laboratory of Resource Chemistry of Ministry of Education, College of Chemistry and Materials Science,
Shanghai Normal University, Shanghai 200234, China)

Abstract CuS@MoS,; core-shell nanotubes were prepared by microwave-induced assembly techniques in the present work.
Firstly, the Cu nanowires were vulcanized into hollow CuS nanotubes. Secondly, the sheet-shaped MoS, were uniformly in-
tercalated and assembled onto the surface of CuS nanotubes. The as-prepared CuS@MoS, core-shell nanotubes were used in
photocatalytic Fenton-like reaction system to remove high-concentration rhodamine B (RhB) in aqueous solution, which
exhibited 100% degradation rate within 30 min under visible light (1>420 nm) irradiation. The morphology and structure of
the as-obtained catalysts were characterized by scanning electron microscopy (SEM), transmission electron microscopy
(TEM), energy dispersive X-ray spectrometer (EDS) and X-ray diffractometry (XRD). UV-Vis absorption spectroscopy
(UV-vis DRS) was used to characterize its basic optical properties. And to further learn the catalytic mechanism and make
sure the active species of the photocatalytic Fenton-like reaction system, the heterojunction structure of the catalyst was ana-
lyzed and electron spin resonance (ESR) spectrum was carried to prove the existence of superoxide (*O, ) species. The high
activity could be attributed to the unique multi-layer structure of CuS@MoS,, corresponding to the enhanced absorption and
exciting ability of visible lights. Meanwhile, the heterojunction structure formed between MoS, and CuS also promoted the
transfer of photogenerated electrons, which could inhibit their recombination with photogenerated holes. More importantly,
the cooperation mechanism formed between photocatalysis and Fenton-like reactions may exhibit strong promoting effect.
The Cu®" ions in CusS reacted with H,O, to form a Fenton-like cycle, allowing the generation of reactive hydroxyl (*OH)
species. While, the photogenerated electrons reacted with both the H,O, and the molecular oxygen activated by MoS, to pro-
duce *OH and *O, species. Both *OH and *O, species worked together to oxidize pollutants rapidly. This work developed
a recycled photocatalytic Fenton-like reaction system, which may offer new pathway for the treatment of environmental pol-
lution.
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Figure 1 SEM and TEM images of (a, b) Cu, (c, d) CuS and (e, )
CuS@MoS;; (g) STEM-HAADF and (h~j) EDS elemental maps (Cu,
Mo, S) of CuS@MoS,
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Figure 2 X-ray diffraction (XRD) patterns of different samples
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Figure 3 UV-Vis diffuse reflectance spectra of different samples
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Figure 4 (a) RhB degradation with CuS@MoS, under different condi-
tions; (b) RhB degradation over CuS@MoS, catalyst with different
amount of MoS, (A>420 nm, 300 W Xenon lamp)
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Figure 5 (a) Recycling experiment of RhB degradation with
CuS@MoS, (4>420 nm, 300 W Xenon lamp); (b) the universal test for
pollutants degradation and (c) the Zeta potential of CuS@MoS,
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Figure 6 The band gap of (a) CuS and (b) MoS; calculated with Kubel-
ka-Munk; (c) the Mott-Schottky plots of CuS and MoS,
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Figure 7 (a) RhB degradation test over CuS@MoS$; catalyst in different
reaction atmospheres; (b) RhB degradation test over CuS in different
atmospheres (A>>420 nm, 300 W Xenon lamp)
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Figure 9 Proposed photo-Fenton-like mechanism of RhB degradation
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Figure 10 The synthesis route of CuS@MoS,
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