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Abstract: Molybdenum disulfide (MoS,), a new binary transition-metal compound, has attracted much attention due
to its unique physical and chemical properties. MoS, with different morphology structures were firstly reviewed, in-
cluding inorganic fullerene-like, sphere-like, flower-like, wire, plate, rod, tube and so on. And then, the methods used
to prepare MoS, nanomaterials were discussed, including chemical vapor deposition method, sulfurization process,
exfoliation, electrodeposition, hydrothermal method, and solvothermal method. The applications of MoS, nanostruc-
tures in various fields were also summaried, such as lubrication, catalytic and photoelectric devices. Finally, the out-
look for the research of this molybdenum disulfide nanomaterial was proposed.
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Fig. 1 Three kinds of hexagonal MoS, crystal structure model
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Fig. 2 (a) SEM images of a hollow MoS, micro@nano-
spheres'™; (b) Rose-petal-shaped MoS, hierarchical nanostruc-
tures!®; (c) Core-shell MoO;-MoS, nanowires!”?
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Fig. 3 (a) Experimental setup of the LPCVD system and (b)
SEM image of MoS, triangular flakes grown under temperature
of 530°C!"%
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Fig. 4 TEM image of MoS, films!'”
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Fig. 5 (a) Experimental setup of the chemically exfoliated
MoS, system®; (b) Schematic illustration of experimental
setup for electrochemical exfoliation of bulk MoS, crystal[23];
(c) AFM image of single-layer MoS,*"; (d) Schematic repre-
sentation of the synthesis procedure to obtain MoS, quantum
dots interspersed in MoS, nanosheets®”!
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Fig. 6 (a) Electrochemical/chemical method for synthesizing 2H-MoS, nanoribbons
model for double-gyroid MoS,

127 and (b) synthesis procedure and structural

[28]
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Fig. 7 Schematic solvothermal synthesis with MoS, particles™
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Fig. 8 (a) UV-Vis absorption spectra of a MB solution at room temperature in the presence of MoS,@SnO, nanoflowers
(b) UV-Vis absorption spectra of MB solution in the presence of MoS,@ZnO nano-heterojunctions
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Fig. 9 (a) Schematic illustration of a MoS,/graphene heterojunction device
single-layer MoS, photodetector
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Fig. 10 (a) Integrated circuit based on single-layer MoS,
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HRAR R PR R .

Hu 250258 5 /K Sk 3B kAR g8 A bl # 7
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3] and (b) integrated circuit based on bilayer MoS, transistors
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MoS, AKACIELL K IR MoS,/OLC 4Kk & 444
Bl R A BB T IR A BHARAT R, TEIR 60 1K
Jii, FHIIRIE R 50 mA/g I, B2 853 mAh/g
(B 12(b))-

5 ZRiE

A A A BL L AIURE 1) 45 A P RE e i T A B
A S B ORE B IR R I B AT I A, R
2 AN AT BRI R RE, (D B 2 e AL B 4 oK
PRI O AT IR 22 Rk 22 8 ) R A Ak e o 11 45 5
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0, H0 oxTMB

MoS, nanosheets

eag9» Thionin
wd DNA
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Fig. 11 (a) Schematic illustration of colorimetric detection of glucose by using glucose oxidase (GOy) and MoS, nanosheet!, (b)

schematic illustration of MoS,-IO-PEG in vivo photothermal therapy*”! and (c) schematic illustration of detection of DNA on
MoS,-thionin electrochemical sensors!*®!
300 400
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Bl 12  (a) =4k MoSy/PANI Fll MoSy/C 4 KAL BT, (b) 7 i MoS, FIHEHIAR MoS,/OLC 49K Rk BT I 5 )
Fig. 12 (a) Nyquist plots of the 3D hierarchical MoS,/PANI and MoS,/C nanoflowers"®%, and (b) nyquist plots of the commercial
MoS, and the synthesized MoS,/OLC nano-urchins?®*

The inset in (b) is the applied equivalent circuit
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