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Abstract In recent years, molybdenum disulfide (MoS,), as a material that shows analogous structure to graphene, has at-
tracted more and more attentions of scientists. Due to its layered structure, special electronic and electrochemical properties,
large specific surface area and the potential of surface modification, nano-sized MoS, is widely used in many fields. In this
review, the authors introduce several preparation methods of nano-sized MoS,, mainly including micromechanical cleavage,
liquid exfoliation, lithium intercalation, hydrothermal reaction, vapor deposition and thermal decomposition. All these meth-
ods possess their own advantages, but at present, there is no good ways to achieve the large-scale production of large-area
MoS; nanosheets with controllable layer number or MoS, nano-architectures with controllable shape. Apart from the prepara-
tion methods, the authors mainly introduce the research progress on the application of nano-sized MoS, in the fields of opto-
electronic devices, catalysis, sensing, energy storage and conversion, and stress the research status of the application in the
aspects of electrochemistry and biosensing analysis. In addition, the development direction of nano-sized MoS, in the future
is also been pointed out. According to the present researches, nano-sized MoS, possesses enormous potential in the fields of
energy storage and conversion, sensing analysis, and devices, efc., and it may become a kind of multi-functional material with

excellent performance in the wake of graphene.
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Figure 1 The molecular structure diagram of MoS,"!
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Figure 2 Schematic diagram of electrochemical lithiation process for
the fabrication of 2D nanosheets!”!
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Figure 3 Schematic diagram of the structure of the first monolayer
MoS, transistor'?!
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Figure 5 Schematic illustration of the fluorimetric DNA assay based on
MoS, nanosheets*’!
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Figure 6 Schematic diagram of lable-free electrochemical analysis of
DNA

(a) bare electrode, (b) nanoMoS, modified electrode, (c) after immobilization
of pDNA and (d) after hybridization with cDNAMY
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Figure 7 Schematic diagram of the electrochemical DNA biosensor
based on MoSy/MWCNTSs, AuNPs and GOD multiple signal amplifica-
tion[*®!

3.5.2  IPIBARE M e AE A M)
Yang ) [Z1 AR 22 2 MoS, 3 308 sk e 1 4

Acta Chim. Sinica 2016, 74, 392—400

© 2016 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

e 1) A A B LA IR b e 0 —— 0 4 e 5
PR (PSA) ARSI, 1% 2 B YKARE AP T AL ) MoS,
YN 2R CA R AR A AR R N . 7E MoS, 7
JERMIE S 2 HIO, 4442, SR)a@d 0 s &kt
A E fE VR R PSA SHUR N k45 & 451
MoS, bR E TRtk IR L, T SEILXS PSA [HIfE K
Farill. AR RS A S R SR AR R, SRR 375
fmoleL ™' [ PSA &1 SR, BhAh, % ikiE A
AR S P, K]k T S IR R b E A I bRl i
Pk SEEFRGI. AT, Lee ZEMMRAE MoS, IHT/K
PEWH] T AT HEO, S6482% 2 1) MoS, 33 N 231, FF LA
UEAEE T AE AR B T o e A I PSA, 7 fAi fb A& 5
ST AR TR R U, PSA Ptk BB 2
7E MoS, HIF &1, PSA 5 PSA Hiikmhs ik 45 &1k ik
I, BEE PSA RN, MASRKESET
B, NI SEIN PSA RS, 1245 A AT B 1
pgemL ™", ELFHE MoS, 80 b AR AR AR 2. X T
FLE— 251240 T MoS, A 78 AR WA B I 77 THT 1 8L
FH g,

BEAh, Qu A PO £ T ISR Th BB AL I MoS, 4
KA AEYMERE T PSA RGN, 996 geRlbric
1) PSA EARERE A S ZIT M, HHWRFER, &5
MoS, gk B BRI AR S G EH, B GE
RARNVEK. PSA GERGE 5 HEr PSA 454 TE I
FERLE R, RE S MoS, 49K it 4 -&1E A5,
PREF M MoS, 9K s, T gk 7. 1A%
WEFEEA SR GEMERESE, BNERIE 02
ngemL ™.

Wang 251 MoS,-Au E & BT Ag Kb il
T HAL S G AR B AR T R B R (CEA) [ A U
MoS,-Au [fl7E CEA S—Pifhk, HLYIKNL [ 52 5 %)
FALERAT CEA B _dilk, Ptk SHustemitas &M
S WVR SR, R R SRR B A B A AE Hy0,, 2
J& MoSy-Au fiEfk HyO, 724 A5 5 M 5L CEA (Wi
RERTM (B 8). 1% s A& B s B A K AR I FR (0.27
pgemL ). R SO A KA — b, (R AR Y
FRVAS I 7 THD R BSCA — A T 1 5 V.

353 HeAdsTeatt e

g2k MoS, 55T MoS, MFKE A M kR T1E
DNA FUR bR £ 477 T IR Ah, 75 HOp &M
AER. LU DNA BIESEA /N1 07 TH ks
D5 T AR A 5 R g RO,

Liu 2R FIK G4 7 =48R MoS, #iEk,
HAE MoS, Bk E [ 2 LT KM T H0, A WLk ss.
MoS, TERIE FHES ) MoS, 9K F 1 4H26s 1T i i) = 4
R (E 9), RAEBRKKREA. o, —4m
MoS, 24K Fr 1) B 4 A sk 22 T K 4 2 AN F R~ I
FLI, ARTFWE N T, 3T MoS, fERE 5E 141 &

http://sioc-journal.cn 397



¥ F R

M) Ho0, AW IR B (0 R, i B B
Ffasett, KMPRILAE] 6.7 umoleL .

3 L3 AML

43 07 06 05 -04 03 .02
Potential'V

B8 bz Gl A A e I B s 5 P

Figure 8 Schematic diagram of the CEA detection based on the elec-
[51]

trochemical immunosensor
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Figure 9 SEM images of three-dimensional flower-like MoS, micro-
spheres™?!
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Figure 10 Schematic diagram of detection of H,O, with ultrasmall
MoS, nanoparticle modified electrodel®!
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