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Preparation and performances of gel electrolyte for
lithium-sulfur batteries
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Abstract: In order to solve the shuttle effect of soluble polysulfide (LiPS) in lithium-sulfur batteries in
traditional liquid electrolytes, the polymer network structure was constructed from polymerization of
polyethylene glycol dimethacrylate (PEGDMA) initiated by ultraviolet light, and combined with porous
polypropylene (PP) separator via semi-in-situ method to synthesize the gel polymer electrolytes (X
PEGDMA-PP GPE) [where X is the mass fraction of PEGDMA (based on the mass of the precursor solution,
the same below)], while the lithium battery was assembled. The samples were characterized by FTIR and
SEM. The effects of PEGDMA mass fraction on the electrochemical performance of X PEGDMA-PP GPE
batteries were analyzed by electrochemical impedance, cyclic voltammetry, voltammetry scanning and
charge-discharge cycle tests, and the inhibition performance on LiPS shuttle effetc of the optimal battery
was evaluated. The results showed that the 1.5% PEGDMA-PP GPE batteries exhibited lower interface
impedance (470.49 Q) and better interface performance in comparison to the button battery (I-GPE battery)
assembled from GPE prepared by impregnating method.1.5% PEGDMA-PP GPE batteries had better cycle
stability, maintaining stable voltage changes after 500 h of cycling. 2.0% PEGDMA-PP GPE exhibited the
best comprehensive properties, with the ionic conductivity of 0.62 mS/cm, while the 2.0% PEGDMA-PP
GPE battery showed better cyclic performance and electrochemical stability, with the capacity retention rate
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of 80.8% after 150 cycles.

Key words:. lithium-sulfur batteries; gel polymer electrolytes; ultraviolet light-initiated polymerization;

lithium polysulfide shuttle effect; cycling performance; electro-organic chemistry
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Fig. 4 Optical images (a, ¢) and SEM images (b, d) of
2.0% PGEDMA-PP GPE and PP separator
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