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Investigation of charge-discharge mechanism of SiO anode material for
lithium ion battery by soft X-ray absorption spectroscopy
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The local structure of SiO anode material for lithium ion battery was investigated during charge-discharge
cycles by Si K-edge through soft X-ray absorption spectroscopy. As increasing of conductive additives in
SiO electrode, absorption edge of Si-Si bond at discharge state shifted to low energy. It is thought that
reversible capacity of SiO electrode increased by increasing of conductive additive, because de-alloying from
Li-Si alloy occurs easily.

It was also found that LisSiO4 could not form completely even after initial charge and discharge. It seemed
that irreversible reaction forming lithium silicate on SiO anode occured continuously during
charge-discharge cycles.
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Fig. 1 Si K-edge XANES spectra under PFY mode

of each conductive additive amount SiO electrode

at charge and discharge state. SiO electrode S, M,

and L contain small, medium, and large amount of

conductive additive, respectively.
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Fig. 2 Si K-edge XANES spectra under PFY mode

of each conductive additive amount SiO electrode

at charge state. SiO electrode S, M, and L contain

small, medium, and large amount of conductive

additive, respectively. The spectra of LisSiOy,

Li,SiO3, and amorphous-SiO;, are also shown as

reference materials.
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