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Abstract

Molecular dynamics (MD) simulations of the charging of Li2ZMnO3 reveal that the
reason nanocrystalline-Li2ZMnO3 is electrochemically active, in contrast to the parent
bulk-Li2ZMnQ3, is because in the nanomaterial the tunnels, in which the Li ions
reside, are held apart by Mn ions, which act as a pseudo ‘point defect scaffold’. The
Li ions are then able to diffuse, via a vacancy driven mechanism, throughout the
nanomaterial in all spatial dimensions while the ‘Mn defect scaffold’ maintains the
structural integrity of the layered structure during charging. Our findings reveal that
oxides, which comprise cation disorder, can be potential candidates for electrodes in
rechargeable Li-ion batteries. Moreover, we propose that the concept of a ‘point
defect scaffold’” might manifest as a more general phenomenon, which can be
exploited to engineer, for example, two or three-dimensional strain within a host
material and can be fine-tuned to optimize properties, such as ionic conductivity.
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