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Evaluation of Metal Ion Valences in Li-Excess Fe-Based and Mn-Based
Lithium Transition Metal Oxide Thin Films
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In this study, Li-excess LiMO, (M = Fe, Mn) thin films prepared by ion beam assisted pulsed laser
deposition (IBAPLD) were investigated using X-ray absorption spectroscopy (XANES/XAFS) to evaluate
the valence states and local electronic structures of transition metals. The measurements revealed no
significant change in the average valence states of Fe and Mn during charge—discharge processes. Possible
reasons for this result include the influence of air exposure during ex situ measurements, the involvement of
oxygen redox reactions, and redox reactions localized near the film surface. Further detailed investigations,
including in situ/operando measurements and O K-edge spectroscopy, are required to clarify the
charge—discharge reaction mechanism.
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Fig. 1. XANES spectra of Li-excess LFO thin films prepared at an Ar ion beam acceleration voltage of

100 V: (a) as-grown film and (b) films before and after charge—discharge cycling.
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Fig. 2. Mn K-edge XAFS spectra of Li-excess LMO thin films
prepared at an Ar ion beam acceleration voltage of 100 V.



