£R=C 3

525006

FEER X B & AW 72 A IERIT 81T B L LiskiE o f#AT

Analysis of Degradation Mechanisms in Sulfur Cathodes Using Soft X-rays
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We have been investigating strategies to enhance the energy density of lithium-sulfur batteries through the
incorporation of sulfur into porous carbon matrices. Previous studies have confirmed that the formation of a
cathode SEI via the reductive decomposition of the electrolyte effectively suppresses the dissolution of
reaction intermediates, thereby enabling stable charging and discharging. However, this system still faces
challenges, including a capacity loss during the first charge and capacity degradation over long-term cycling.
To elucidate the causes of these issues, we performed XANES measurements at the carbon K-edge to probe
the local electronic structure. The results revealed that the C=C =n* transition peak changes between the
charged and discharged states, indicating that unintended lithium-ion intercalation into the porous carbon
occurs. This is one of the factors contributing to performance degradation.
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Fig.1 C K-edge XANES spectra for each state observed in TEY mode.
Fig.2 C K-edge XANES spectra for each state observed in PFY mode.
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