Operando XAFS of Zr-based multicomponent Alloys for Ni–MH battery applications
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[bookmark: _GoBack]The C14 Laves phase is frequently observed in Zr-based multicomponent alloys and provides a versatile structural platform for reversible hydrogen storage under moderate temperature and pressure conditions. In this work, two C14-dominant alloys, Zr33(CrMnFeNi)67 (Zr_1) and Zr33Cr22Mn15Fe25Ni5 (Zr_5), were investigated as negative-electrode materials for Ni–MH batteries. Despite exhibiting similar gas–solid hydrogen-storage behavior, with hydrogen capacities of approximately 1.0–1.1 wt.% H₂ [1], the two alloys showed markedly different electrochemical responses. After optimization of the alkaline surface treatment, Zr_1 achieved an electrochemical capacity close to its theoretical value at low current density, whereas Zr_5 exhibited considerably lower capacity. This pronounced contrast indicates that favorable bulk hydrogen-storage properties alone are not sufficient to ensure efficient electrochemical hydrogen uptake. X-ray photoelectron spectroscopy (XPS), electrochemical impedance spectroscopy (EIS), and distribution of relaxation times (DRT) analysis were employed to investigate differences in surface chemistry, interfacial charge-transfer processes, and hydrogen-transport kinetics. In addition, Operando electrochemical Zr K-edge XAFS measurements were performed on Zr_1 at ROCK beamline to follow the electronic and local structural evolution during hydrogen cycling. Preliminary data treatment will be presented.
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