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Abstract: The metallic molybdenum disulfide exhibits large interlayer spacing, high electrical
conductivity and abundant active sites, which shows wildly application prospects in the field of energy
storage and conversion. The recent progress of metallic molybdenum disulfide in energy storage and
conversion was reviewed. Firstly, the crystal and electronic structure of the metallic molybdenum
disulfide were introduced, and the synthesis methods such as top-down (lithium intercalation
stripping) and bottom-up (solvent/hydrothermal) were included. Then, the progress of metallic
molybdenum disulfide and its composites in the fields such as hydrogen evolution reaction, lithium
(sodium) ion batteries and supercapacitors were summarized. Finally, it is pointed out that the
current challenges of metallic molybdenum disulfide are uncontrollable synthesis process and poor
structural stability. The in-depth study on the structure and properties of metallic molybdenum
disulfide is expected to fundamentally improve its performance and practical application in the field of
energy storage and conversion.
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Fig. 1 Crystal and electronic structure of MoS;,

(a)scheme of MoS, molecular structurel?8) ; (b) schematic diagram of 2H-MoS; and 1T-MoS; lattice structures/3®;

(¢)Mo 4d-orbitals in 2H in 1T phase within crystal field theory %]
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Fig. 2 Schematic diagram of the preparation of P-1T-MoS; and electrochemical characterization for HERI60

(a) schematic of the preparation process of P-1T-MoS; ; (b) J-V curves after iR correction; (c) Tafel plots presented in fig. (b)

PR 1T-MoS, HA T Z %M S %6, 18
10 mA « cm *HEEE T BA 153 mV AR
LA P S 43 mV « dec ' MK Tafel &3, Nl 2(b)
M 2CO iR, I TAEE /R T 50 MoS, #1615 H: 1)
KHEH R N LG B34 T 7 1

Bl #E = 4 AR b R AR R H AR 3 R —

Ak F A EL A 5 K 1) Ak 2 A B R S 5 T f K A
R VA F B AR B A AE . Zha 2555 R 7 77 #4
T SRR YR NI JE R R AR K AER 1T-MoS,
4k A (1T-MoS, /G/NF) (& 3(a)) il i b 24 M UL
FU(CVD)ZE Ni ik b i A1 8200 A (U 58 T HLAE /R v
RS E P IR AR T DA £k A ) 31 3D S B B 1 PR

|
(a) /.\, S < ) «
Nr('b (/\‘\ H ~ eMo
’(\ & {—, £V Solvothermal 2’ T_"‘: «S
- —_ = a P
\c/l Q\\ - e
ahi Metallie MoS,
nanosheets
anchored to
e NF wam GINF | 1T-MoS, nanosheet G/INF
— 0.3
ki (b) (© — 1T-MoS/G/NF [(d)  — 1T-MoS/G/INF
) — — —— 2H-MoS/G/NF 06 —— 2H-MoS/G/NF
< 202t —Pt samvidec. |2
£ s S 25 uA/cm?
2 100 5 = | 5§ 0 " y
[z —1T-MoS/G/NF | B g1} / 3 B
g — 2H-MoS/GINF| & 38 mVidec) o 5 e
= -l 3 _——3 0.0
2 -200F —NF 0.0} 30 mV/dec
= T S . . e
03 -02 -01 00 01 02 0.1 1 10 2 4 0 1 2 3

Potential N

vs RHE

& 3

Current density/(mA-cm)

log(]jl/(mA-cm2))

1'T-MoS, /G/NF il % 77 & El Fil HER f #4k 2 P REDS

()1T-MoS, /G/NF f il 7= B &l 5 (b) iR BT (1 40 AL il 2% 5 (o) Tafel P 5 (d) 3¢ 4 v I 2 B2
Fig. 3 Schematic diagram of the preparation of 1T-MoS;/G/NF and electrochemical characterization for HER?$!

(a)schematic diagram of the preparation process of 1T-MoS,/G/NF; (b)polarization curves

with iR correction; (¢) Tafel plots; (d) exchange current densities
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Fig. 4 Schematic diagram of preparation of 1T-MoS; /graphene and electrochemical performancet]

(a)schematic diagram of the preparation process of 1T-MoS,/graphene; (b)rate performance; (c) electrochemical impedance
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Fig. 5 Schematic representation of 1T-MoS, nanotube structure and electrochemical performancet20]

(a)schematic diagram of 1T-MoS; porous nanotube structure; (b)charge/discharge profiles; (¢c)rate performance; (d) cycling performance
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