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Operando Analysis of Silicon Anode for Lithium Ion Battery Using
Synchrotron Radiation
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Abstract:

Operando soft X-ray absorption structure (XAS) measurement has been developed to observe Li-Si alloying process
under battery charge. An electrochemical cell was fabricated for XAS study and a series of XAS spectra of the Si
negative electrode during charge process were observed. Changes in Si K-edge XAS spectra indicated that Si was

lithiated by the step reaction via the intermediate phase LiSi rather than the gradual lithiation. This is the first

evidence on the direct visualization of the chemical variation of Si.
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Fig.5 First derivative Si K-edge XAS spectra of reference
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Fig. 6 First derivative Si K-edge XAS spectra on first charge
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Fig.7 Schematic diagram of the amount of Li inserted into
crystalline Si in this experiment
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