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Abstract: The discovery of graphene promotes the exploration of two-dimensional (2D) materials. Single-layer or few-lay-
ers transition metal dichalcogenides (TMDs) are the representative ones, and they exhibit enormous potential applications in
many high-tech fields, such as, electronic devices, photo/electro-catalysis, batteries, sensors, and so on, owing to proper
band gap, high electron mobility and thermal conductivity, strong light absorption and large specific surface area. Especially,
as for the TMDs-based 2D composites, the strong interfacial coupling is crucial to optimize their physical and chemical prop-
erties, which even induces novel properties and generates new functions for practical applications. The fabrication methods,
interfacial coupling effects and applications are systematically summarized and discussed. Accordingly, the challenges and
opportunities in this promising research area are also presented.
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Fig. 1 Raman spectra of MoS, sheets before and after decoration
of Au nanoparticles [
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Fig. 2 Photoluminescence (PL) spectrum (a) and PL-mapping (b) of Au-MoS, hybrid nanoflake
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Fig. 4 Raman spectra of few-layers MoS, , rGO films and MoS,/rGO heterostructure(a) , details contrast of Raman spectra of few-layers MoS,
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Fig. 7 10-min adsorption of Rhodamine B in dark and 20-min

photocatalytic degradation of Rhodamine B under the light
irradiation with different samples(a) , the experiment was

repeated six times(b) [47]
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Fig.8 [, -V,, curves of a MoS,/WS, bilayer flake(a) (inset of b)
and a single—layer MoS, flake(c¢) (inset of d) measured at
various bias voltages, respectively. The bias voltage for each
curve is 1 'V, 100 mV, 10 mV, and 1 mV from top to bottom.
Insets of (a) and (c¢): representations of the back—gated FETs
with MoS,/WS, and single layer MoS, as channels, respectively.
curves (b) and (d) for the device in (a) and (c),
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