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Study of degradation mechanism of Si alloy anode active material
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A problem for practical use of Si alloy anode active materials is the degradation of capacity drop during
charge-discharge cycling. In this study, we measured Si K-edge of the Si alloy anode by Soft X-ray
absorption spectroscopy (S-XAS) to understand the structure before and after charge-discharge cycles. As a
result, the Si phase on surface of active material is changed to SiO; phase after cycles. The SiO, phase is
presumed to change to Li-silicates in charge-discharging, therefore, it is considered that the resistance
increase due to lower Li ion diffusion in the Li-silicates results in the capacity drop.
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Fig. 1 The retention of discharge capacity of Si alloy anode as a function of cycle number.
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Fig. 2 Si K-edge (a) XANES and (b) FT-EXAFS spectra of Si alloy anodes at pristine, initial and cycled.



£R=C 3

2% SR

[1] F A.Soto, Y. Ma, J. M. Martinez de la Hoz, J. M. Seminario, and P. B. Balbuena, Chem. Mater. 27, 23
(2015) 7990.

[2] H.Yamamura, K. Nobuhara, S. Nakanishi, H. Iba, S. Okada, J. Ceram. Soc. Jpn. 119 (2011) 855.

[3] C.C. Nguyen, H. Choi, S.-W. Song, J. Electrochem. Soc. 160 (2013) A906.

[4] M. Miyachi, H. Yamamoto, H. Kawai, T. Ohta, and M. Shirakata, J. Electrochem. Soc. 152, 10 (2005)
A2089.

[5] T.Kim, S. Park, and S. M. Oh, J. Electrochem. Soc. 154, 12 (2007) A1112.

[6] S. Furusawa, K. Shimizu, T. Tsurui, J. Phys. Soc. Jpn. 79 Suppl. A (2010) 76.

[7] X. Lei, J. Wang, and K. Huang, J. Electrochem. Soc., 163, 7 (2016) A1401.

R RABRAG T/ BEE~DIGH « BRIZOWT
- RBFZERRIE. The 19t International Meeting on Lithium Batteries THRETE TH 5, 7=, it
HITR 9,




