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Fig. 1. (a) Schematic illustrations of the experimental set-up; (b) semi-enclosed quartz boat for Mo source; (c) temperature pro-
gram for the growth.
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Fig. 2. Optical microscope images of MoS, at different growth times: (a) 10 min; (b) 15 min, the inside image is AFM diagram of

single MoSy; (c) 20 min.
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Fig. 3. Optical microscope images of Mo source with different amounts of NaCl: (a) 0 mg; (b) 5 mg; (c) 10 mg, the inside image is

an AFM diagram of single MoS,; (d) 15 mg.
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Fig. 4. Optical microscope images of different concentrations of NaCl: (a) 0.1 mmol/L; (b) 0.3 mmol/L, the inside image is an AFM
diagram of single MoS,; (¢) 0.5 mmol/L.
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Fig. 5. (a)—(c) Optical microscope images with different concentrations of NaCl: (a) 10 mg + 0.1 mmol/L; (b) 10 mg + 0.3 mmol/L,
the inside image is an AFM diagram of MoS, boundary; (c) 10 mg + 0.5 mmol/L. (d) Photographs of MoS, grown under the condi-

tion of 10 mg + 0.3 mmol/L and large range SEM images corresponding to the three regions of left, middle and right.
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Fig. 6. Raman spectra of MoS, growing at different loca-
tions of NaCl.
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Fig. 7. XPS characterizations of monolayer MoS, synthesized with NaCl and without NaCl. The XPS spectra of two MoS, samples:

(a) Mo 3d; (b) S 2p; (c) Na 1s. (d) The full spectrum of XPS.
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Abstract

In recent years, transition metal dichalcogenides materials represented by monolayer molybdenum disulfide

(MoS,) have aroused great interest due to their excellent optical and electrical properties. The synthesis method

of high-quality monolayer MoS, film is a key problem for scientific research and industrial application. Recently,

researchers have proposed a salt-assisted chemical vapor deposition method for growing the monolayer films,

which greatly promotes the growth rate and quality of monolayer film. By using this method, we design a

growth source of semi-enclosed quartz boat, and successfully obtain high-quality monolayer MoS, films by using

the double auxiliary action of sodium chloride (NaCl). Scanning electron microscopy shows the excellent film

formation, and the photoluminescence spectra show that the luminescence intensity is significantly higher than

that of the sample grown without NaCl. The NaCl double-assisted growth method proposed in this study can

reduce the growth temperature of MoS,, shorten the growth time, and improve the optical properties of the

films. Besides, the operation is simple and the cost is low, which provides an idea for growing the large-scale

two-dimensional materials.
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