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Evaluation of the electronic state of Mn and Fe in tunnel-structured MnO,
during electrochemical Ca insertion/extraction reaction
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Todorokite-type MnO; (tod-MnQO,) with tunnel structure shows relatively large capacity as a cathode of
calcium ion batteries. In order to reveal the reaction mechanism in detail, Mn and Fe L,, L;-edge XANES
measurements were performed for tod-MnO, and Fe-substituted tod-MnO, with various state of discharge.
As a result, it has been revealed that reduction from Mn*" to Mn®" and reduction from Fe** to Fe** occur

during electrochemical calcium insertion reaction into tod-MnO; and Fe-substituted tod-MnO,.
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Fig. 1. Mn L,, L;-edge XANES spectra of
(a) tod-MnO,, (b)tod-Mn, ;Fe, 30, measured

at various discharge states.
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Fig. 2. Fe L,, Li;-edge XAFS spectra of
tod-Mng ;Feq30, measured at various

discharge states.
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