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Charge-discharge mechanism of lithium-sulfur batteries using ether solvent
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Lithium sulfur batteries using ether-based solvents have the problem that reversible charging and discharging
is not possible due to the elution of lithium polysulfide, a reaction intermediate of sulfur, during the charging
and discharging processes. It has been shown that the application of a fluorinated ether to lithium sulfur
batteries can suppress the elution of lithium polysulfide and improve the reversibility of the lithium sulfur
batteries. However, the specific capacity (1000 mAh g?) of the fluorinated ether-applied lithium sulfur
battery was lower than the theoretical capacity (1672 mAh g™). In order to clarify the factors behind this,
XAS measurements were performed on the cathode of a lithium-sulfur battery with the fluorinated ether in
different states of charge. As a result, it was confirmed that in the lithium sulfur battery with the fluorinated
ether, electrochemical reactions near the surface and in the bulk of the cathode active material proceed
unevenly, and unreacted active material was present at the end of the charge and discharge stages. The low
specific capacity of lithium sulfur batteries with the fluorinated ether would be due to the inhomogeneous
electrochemical reaction of sulfur.
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