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Abstract: Lithium-sulfur batteries are highly valued for their outstanding theoretical energy and high
energy density, but the severe shuttle effect of lithium polysulfides ( LiPSs ) hinders their
commercialization. Combining carbon materials with high specific surface area and catalysts that accelerate
the conversion of lithium polysulfides is considered an effective strategy. Nevertheless, there is still a lack
of in-depth investigation on constructing heterojunction between carbon materials and catalysts, and
investigating their effects on the performance of lithium-sulfur batteries. In this study, Mo, C was prepared
by annealing calcination method and subsequently coated onto a microporous polypropylene membrane in
conjunction with porous carbon to produce a Mo,C/C @ PP composite membrane. The electrochemical
performance test results show that the Mo, C/C heterojunction-rich composite effectively captures soluble
polysulfides, optimizes the solid-liquid interface of the electrolyte/separator, inhibits the shuttle of
polysulfides, enhances the utilization of sulfur cathode, promotes uniform deposition of lithium, and

improve the rate performance. The composite exhibits a high initial specific capacity of 773.3 mA « h« g

1

at a 1 C rate, retaining 615.1 mA « h « g ' after 500 cycles, with a capacity decay of only 0.041% per
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cycle. This study has positive guiding significance
lithium sulfur batteries.
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Fig. 1 XRD patterns of Mo,C/C
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Fig. 2 SEM images of (a)Mo,C/C, (b)PP, (c¢)Mo,C/C@PP, and(d)Mo,C/C@PP cross sections



* 906 - v

2.2 Mo,C/C R4S Li, S, B W B BE

¥ 20 mg #9 £ L 5 Al Mo, C/C # A 43 Bl A
Li, S, W faE 24 h, & 3 i, &4 CH
Li, Sy V5 W 20 60 720 B, 3 W) 22 L e 1) W o g
AR, MEA Mo, C/C RREEH Li, Sy Bl 2 1Lk
B EEH, £H Mo,C/C F LS Li,S, B
AR 0 S R RN AR BE 1. AE A Mo.C/C 7R
S50 Li Sy WWh . A SR EE AR T C+ Liy S
W, W Mo, C/C RJR4E 5 Li, Sy By WL B i 1 5
B, X5 EE R —2,

LiS,
——CHLiS,
——Mo,C/C+Li,S,

LiS,  C+LiS, Mo,C/CHLLS,

240 320 400 480 560
Wavelength/nm

B3 ZF#S Mo,C/C 533l Li .S, 24 h J58)
22 5 Wt P
Fig. 3 UV absorption spectra of Li,S; adsorbed by
C and Mo, C/C for 24 h, respectively
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C@ PP lithium-sulfur batteries
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Fig. 7 SEM images of (a) the surface of a new lithium anode, the surface of a lithium anode after

150 cycles with (b) Mo, C/C@PP, (c¢) C@PP, and (d) PP
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