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Abstract

In recent years, with the rapid development of the economy, portable electronic products are
gradually popular around the world. Lithium-sulfur batteries have become the high-performance
power source after lithium-ion batteries because of their low price, environment friendly and high
energy density. With the continuous in-depth research of lithium sulfur batteries, it is found that it
is still difficult to achieve commercialization. The main factors affecting the performance of li-
thium-sulfur batteries are the shuttle effect of polysulfide, insulation and volume expansion in the
process of charging and discharging. At the same time, most of the current lithium-sulfur batteries
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use liquid electrolyte, resulting in the dissolution of polysulfide in the process of charging and
discharging, which has not been solved. In order to solve this problem, this paper mainly reviews
the design and related research progress of lithium-sulfur battery with new solid electrolyte. Fi-
nally, the future development direction of solid electrolytes for lithium-sulfur batteries is summa-
rized.
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Figure 1. Schematic diagram of lithium-sulfur battery structure and charge-discharge curve of lithium-sulfur battery
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Figure 2. Classification of solid state electrolytes
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LLZO AR wEAE, J-HRA LM MIUTH 2 kgt . Hasmm g T mfe e A B R
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RivEf % T Bay Y A1 AL JEBIR 1) LLZO 45, Wil 3(c), RN IE 1Bk S A0 il £ 1) [ 2 et o 1)
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Figure 3. (a) Schematic demonstrating the working principle of all-in-one solid-state Li-S battery based on trilayer garnet
electrolyte; (b) Schematic depicting LLZO HQSE preparation; (c) Schematic Nafion (Li-Nafion) and the calcined ceramic
Li7La32r2012 (LLZO)
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Figure 5. Common solid-state polymer electrolytes
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Figure 6. () Schematic of Polyethylene/poly (ethylene oxide) solid polymer electrolyte (SPE) synthesis and nomenclature;
(b) Schematic of (fluorosulfonyl) (trifluoromethanesulfonyl) imide anions inherited from the design of lithium salts in SPEs;
(c) Schematic of lithium bis (fluorosulfonyl) imide/poly (ethylene oxide) (LiFSI/PEQ) containing either Li-ion conducting
glass ceramic (LICGC) or inorganic Al,Os fillers in all-solid-state Li-S cells
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Figure 7. (a) Schematic of the fabrication process of LGPS/PEO composite electrolyte (LCE); (b) Schematic of SSLSB us-
ing organic-inorganic multi scale composite electrolyte; (c) Schematic of the synthesis of PEO-LSPSCI-LiTFSI
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