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Context
Over recent decades lithium-ion batteries have become a dominant power source due to their high The presence of grain boundaries in Li,OX strongly affects the transport of lithium ions, due to local
energy densities and low self-discharge rates, however there are safety concerns due to their use of changes in atomic structure and associated electrostatic potentials. These variations are key in the the
flammable orgainc liquid electrolytes. Lithium rich anti-perovskites, such as Li,OX, where Xis a halide formation of space charge regions and the respective affect on macroscopic ionic conductivities. In
ion, are a promising family of solid electrolytes with the potential for improved safety in lithium-ion this work, we calculate space charge effects at three structurally different grain boundaries in Li,OCI.
batteries.
Grain boundaries and space charge formation DFT and semi-continuum modelling of Calculating the resistivity ratio and
The structural distortion at grair /// space charge formation activation energy
boundaries affects the distribution // Grain boundaries are constructed using coincident site The grain boundary resistivity is calculated by taking each
of defects due to a variation in lattice theory and DFT is used to calculate the explicit explicit site as a resistor in series. The resistivity ratio is the
segregation energies and /// defect segregation energies. ratio of the total resistivity in the space charge region and
electrostatic energies, leading to the resistivity in the bulk.
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solved using a finite difference approximation.

For particles on a lattice that only interact through volume
Calculate defect exclusion, the mobility exhibits a “blocking term” changing

concentrations _ AE; + q®; the expression for the resistivity ratio.
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+ The resistivity ratio can be calculated at a range of
temperatures and numerical differentiation can be used to
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Calculated space charge properties
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e The calculated space charge properties vary significantly with grain boundary orientation.
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