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Fig. 1 (A) Schematic illustration of polysulfides shuttle with routine membranes (a) and ion selective membranes (b, c); (B) SEM

images of routine membrane (a) and ion selective membrane (b); (C) Photographs for the generation and diffusion of poly-

sulfides with routine membrane (a-d) and ion selective membrane (e-h), and the corresponding results (i)',
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Fig. 3 (A) Schematic representation of polysulfides shuttle

with MOF@GO membrane; (B) SEM images of the

multilayered MOF@GO separator and the GO layer.
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Fig. 4 (A) Schematic illustration of polysulfides shuttle with MoS,/Celgard separator; (B, C) SEM images of Celgard and MoS,/

Celgard separator; (D) Cross-section SEM image of MoS, layer®”.
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AT DL GE S FLRR A ) AE R IE A 5K, 2B R A
TR ¥4, Manthiram 2 81 41 BV 25 45 H 19 XD
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otube, MWCNT) 4L A )22 , ] {7 T 5 St A A8
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LAk P RE A 5

2% & 338 i A Ak A1 254 (reduced graphene ox-
ide, rGO) KL T 1k Zx 1) & 480 AE T LA K 45 48 Bk Fq
PAL TR E A, HHE T4 ARG A e vk T
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A o B R R s T A A e, R AR S
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L S 04 PR A e Pk GBI 150 IRTEHA).

22 IEmERXRE

HERZ R SN E S A NI S CAREZY (S E SR
LR B O T A B R 9t 5SS, o E AR PR T
J 52 3P 11 90 UK 48 9 (nickel foam foil ,NFF) fif 4
1EME 2. NNF B A 1 3D SRRt T S )
KU IS YEY B R I 2 R E T Z2 Ak
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Fig. 5 (A) Schematic illustration of polysulfides shuttle with EUV-CNF interlayer (a), and element variation and the mechanism

of polysulfide adsorption (b); (B) Electrochemical performances of Li-S batteries (a-d)*".
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Current Status and Prospect of Battery Configuration in
Li-S System

CHEN Jia-hang, YANG Hui-jun, GUO Cheng, WANG Jiu-lin
(Department of Chemical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Commercial lithium-ion batteries (LIBs) are incapable of satisfying the increasing demand for emerging electronic
devices due to their limited energy density. Among the next-generation batteries, lithium-sulfur (Li-S) batteries are becoming a
promising energy-storage system due to their high theoretical energy density and natural abundance of sulfur. However, the shut-
tle of soluble polysulfide intermediates between two electrodes, as well as the problem on Li metal anode, lower the utilization of
active material and lead to the loss of specific capacity and rapid capacity fading. All the above challenges limit the further appli-
cation of Li-S batteries. Recently, various novel battery configurations have been reported in Li-S system, such as the construction
design of multi-functional separator, cathode interlayer, brand sulfur hosts, as well as hybrid anode. The novel structure designs
have been proved effective to relieve the intrinsic problems of Li-S batteries. Herein, we summarize the developments in separator
modification and carbon-based interlayer in Li-S batteries. In the end, a perspective for future research direction of Li-S batteries

is also presented.

Key words: lithium-sulfur batteries; battery configuration; shuttle effect; lithium anode protection
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