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Local structure analysis for Si and P in biogenous iron oxide during
discharge/charge measurement of Li ions
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We prepared electrodes using biogenous iron oxide (BIOX) as an active material and measured lithium
insertion/deinsertion properties. The possibility that silicon and phosphorous in BIOX (Fe:Si:P = 73:22:5)
could react with lithium ions was suggested. Here we measured soft X-ray absorption fine structure spectra
to reveal the local structural change of Si and P in BIOX after charge/discharge measurements. We revealed
that P and Si reacted with lithium ions to form lithium phosphate and lithium silicate and the products did not

return to initial state.
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Fig. 1. P K-edge XANES spectra of BIOX
electrode and reference samples. (a) P K-edge
XANES spectra of FePO, powder and BIOX
electrode before making half-cell. (b) P K-edge
XANES spectra of LisPO,; powder and BIOX
electrode before and after 1st and 2nd
discharge/charge measurements.
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Fig. 2 Si K-edge XANES spectra of BIOX
electrode and reference samples. (a) Si K-edge
XANES spectra of SiO, (quartz) powder and BIOX
electrode before making half-cell. (b) Si K-edge
XANES spectra of Li,SiO4 powder, Si wafer, and
BIOX electrode before and after 1st to 8th
discharge/charge measurements.



