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operando Si K-edge XAFS study of charge-discharge mechanism of SiO anode
for lithium ion battery
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Silicon monoxide (SiO) is expected to be an anode material for the next-generation lithium ion battery by
higher capacity than graphite one. Although the detailed mechanism is not known, it is reported that SiO»
domains in the SiO react with lithium and form an electrochemically inactive lithium silicate that causes
degradation of the cell capacity. In this study, a spectro-elechtrochemical cell for X-ray absorption fine
structure (XAFS) measurements in the soft X-ray region was fabricated and operando Si K-edge XAFS was
performed to investigate the reaction mechanisms of the SiO anode during charge-discharge cycling. The
reversibility of the SiO anode will be discussed.
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Fig.1. picture of fabrlcated operando cell. Fig.2. XANES spectra of silicon monoxide
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Fig. 3. operando Si K-edge XAFS of SiO electrode during charge-discharge.
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(a) 1st derivatives of normalized XANES spectra at 1835 eV ~ 1842 eV, (b) normalized XANES spectra at

1843 eV ~ 1852 eV.
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