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Fig. 12 XRD patterns of CZSS nanosheets and simulated wurtzite crystals(a), SEM images((b), (c)), HRTEM image(d),
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Table 1 Summary of performance of metal sulfides for cathode

Reversible Sulfur loading
. Rate . Decay rate
Category Material structure erformance Cycle number  capacity/ or evele/% mass/ Ref.
P mAhgl) PTYEE T (mgem?)
uCoS,@MMC 1C 1000 606 0.032 1 [14]
MHCS@MosS, 1C 500 735.7 0.05 1.5 [15]
CNT/CdS-QDs 0.5C 150 820.6 0.179 2-2.2 [17]
ReS,@CNT 0.1C 200 1213 0.07 6.5 [21]
MoS,@G-PCNFs 1C 500 594 0.05 1 [25]
CNF@CosS, 1C 200 710 0 1.7 [29]
Single metal .
Ni;Sy/(N, S)-RGO 3C 1000 732.1 0.023 1-1.5 [30]
sulfides
WSG 1C 250 646 0.067 0.8 [31]
ZnS/rGO 1C 200 698 - 1 [32]
MoS,/g-C3N, 8C 400 430 0.028 - [35]
CoySs./N-G 1C 1000 661.9 0.035 1.3-1.5 [38]
MoS,@CZIF67 1C 400 569.6 0.17 1.5 [41]
3D CuS 0.1C 200 750 0.16 2.46 [42]
NiCo,S, 2C 500 543 0.06 1.5 [53]
Binary/ternary 2C 500 734 0.015 1.5
Znln,S,@C [55]
metal sulfides 5C 500 504 0.029 1.5
CZSS 0.3C 1000 580 - 1 [56]
1C 1000 520 0.039 1.2
Metal sulfides MoS,-MoN [57]
2C 1000 459 0.041 1.2
and other
ZnS-FeS/NC 0.2C 200 822 0.16 3.34 [59]
compounds
WS,-WO; 0.5C 500 573.7 0.06 - [67]
heterostructures
LDH/Co,Sg 0.5C 300 - 0.067 3 [72]

SRR Z A AL B AL, i
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IR R ALY 5 HAb AL & W iR 5 45 A D IR
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Application progress of metal sulfides materials for
lithium-sulfur batteries cathode

LI Ying-nan, YAN Xiao-yan, LIU Bao-sheng, ZHAO Xin-xin, ZHANG Xiao-hua, ZHANG Min-gang

(School of Materials Science and Engineering, Taiyuan University of Science and Technology,
Taiyuan 030024, China)

Abstract: With high theoretical capacity and energy density, low cost and environmental friendliness,
lithium-sulfur batteries (LSBs) are likely to be one of the options to replace lithium-ion batteries in the future. It
has a favorable foreground and development opportunities. However, the sulfur of the cathode is almost
non-conductive, and a base material with high electrical conductivity needs to be introduced to improve the
electrical conductivity of the cathode. Metal sulfides are used in large quantities as sulfur matrix materials due to
their sulphophile affinity, lower lithiation potential, and better electrical conductivity than metal oxides. In this
review, we have classified single-metal sulfides, binary and ternary metal sulfides, and heterostructures formed by
metal sulfides and other metal compounds, respectively. The application progress of metal sulfides for Li-S
batteries cathode in the recent two years was reviewed.
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