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Recently, there has been a plenty of discussion dedicated to cubic anti-perovskites and their applicability in metal-ion batteries. Specifically, they have been proposed as solid-state electrolytes or cathodes for lithium-ion batteries1-4. Although the latter is a matter of doubts, the exceptional chemical flexibility of the Li2MChO (M – 3d metal; Ch – S, Se) crystal lattice (Figure 1) results in a huge variety of properties of anti-perovskites apart from (or combined with) electrochemical activity4. Therefore, the materials of this group represent also a valuable model for fundamental physical and physicochemical studies. One of the cases are changes in crystal and electronic structure, induced by electrochemically varying the Li2-xMChO composition. The results of such studies might later be used for designing more practice-relevant battery materials.       

The presented work is dedicated to Li2MSeO (M – Fe, Co, Mn) series. Their structural stability against reversible de-lithiation was studied by a combination of operando XRD and XAS, involving synchrotron-radiation facilities. While changes in the average structure were monitored by the diffraction experiment, charge-compensation mechanism was evaluated from the spectroscopy. Subsequent EXAFS calculations performed on 3d elements as well as Se, revealed certain peculiarities in the initial local structure as well as provided information about its irreversible degradation for some members of the series5. Besides fundamental interest, this study is showcasing the way EXAFS results complement XRD.       
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Figure � SEQ Figure \* ARABIC �1�. Crystallographic model for Pm-3m anti-perovskites. Oxygen occupies the centre of the unit cell, lithium and transition metal(s) share the apices of the octahedron, while sulphur is in the apices of the cubic unit cell. 








