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photocatalyst using transition metal dichalcogenide atomic layer
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Abstract :

In this work, metal dichalcogenide atomic layer was synthesized by a chemical vapor deposition
(CVD) process by sulfurization of metal oxide precursor. The molybdenum sulfide (MoS;)
monolayer and few-layers crystals were synthesized on Si0O./Si substrate and graphene film. The
MOS; crystals and continuous film were effectively grown on the monolayer graphene film to create
a MoS./graphene heterostructure. Morphology and structure of the synthesized materials and their
heterostructures were confirmed by Raman, optical microscope and scanning electron microscope
(SEM) analysis. The visible light photosensitivity of MoS, layer synthesized on SiO,/Si was
investigated by fabricating an Au/MoS:/Au based Schottky junction. The visible light
photocatalytic activity of MoS:/graphene heterostructure was investigated by degradation of
methylene. High degradation rate of the methylene was achieved owing to synergistic effect of MoS,
and graphene layers. The MoS, monolayer possessing a band gap of 1.9 eV would provide abundant
electron-hole pairs. The graphene layers with excellent electro-conductivity could realize the quick
transport of electrons via its extended pi-conjugation structure, consequently benefiting the
separation of photo-generated carriers. Our finding showed that the CVD synthesized MoS,/
graphene heterostructure can be significant for efficient visible light responsive photocatalyst of

various organic compounds.
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