In-situ SEI analysis at the electrode interface of electrolytes 
using soft x-ray absorption spectroscopy
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In secondary batteries, the electrolyte is reduced on the negative electrode to form a solid electrolyte interphase (SEI).  This process is essential for achieving optimal battery performance, as the SEI prevents further electrolyte decomposition while allowing electroactive ions to pass through.  Therefore, it is crucial to investigate and control the SEI structure for improving the battery performance.  However, most studies have relied on ex-situ analyses of residual species on the electrode after cell disassembly and electrode surface washing, making it difficult to accurately characterize the SEI structure.  In this study, we employed an interface-selective soft X-ray absorption spectroscopy (XAS) to reveal the SEI structure at the electrode interface in an interface-selective manner [1].
  In-situ XAS measurements for the electrode interface of electrolytes were performed at BL3U at UVSOR-III, by using an electrochemical liquid flow cell [1].  The electrolyte was sandwiched between two SiC membranes in a He-filled chamber, and XA spectra were measured in transmission mode for the nitrogen, oxygen, and fluorine K-edge regions.  The photon energy was calibrated using the first peak in the nitrogen or oxygen K-edge region for a ProLINE polymer thin film in a vacuum chamber [2].  The electrolyte thickness was controlled with the He pressure [3].  A platinum film deposited on the inner surface of one of the two SiC membranes was used as the working electrode.  Two Pt wires were located alongside the film region inside the electrochemical cell, acting as quasi-reference and counter electrodes.  The potential of the working electrode with respect to the quasi-reference electrode was controlled using a potentiostat. A constant potential was applied for 30 min before each XAS measurement. In the presentation, we will discuss how XA spectra vary with respect to the electrode potential, reflecting the SEI formed on the electrode.
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