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Figure S1. Atomic models of (a) fully lithiated LNMO and (b) fully delithiated LNMO projected onto the (110) plane. (c) Calculated mixing enthalpy energies of LNMO.
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Figure S2. Calculated open-circuit voltage versus Li/Li* of Mg.~LNMO (orange, solid line), Mg..-LNMO (blue, solid line) from DFT, and voltages at the 100t cycle for
Mg-LNMO (black, dashed line) reproduced from the experimental data of Liang et al.3



Table S1. Calculated Mg vacancy formation energies of Mgtet-LNMO (upper) and Mgoct-LNMO (lower) from DFT.

Material Concentration E; [eV/f.u.]
x=0 7.785
x = 0.666 7.144
Mg,.-LNMO
x =0.833 6.972
x=1 6.183
x=0 7.097
x = 0.666 7.310
Mg -LNMO
x =0.833 6.682

x=1 6.247
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Figure S3. (a) Snapshots of the LNMO structure in the initial state (upper) and the state at which Ni ion migration begins at 600 K. (b) Mean square displacements of Ni (grey), Mn
(purple), and O (red) ions at 600 K as functions of the simulation time.
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Figure S4. (a) Snapshots of the Mg.-LNMO structure in the initial state (upper) and the state at which Ni ion migration begins at 600 K. (b) Mean square displacements of Ni (grey),
Mn (purple), O (red), and Mg (orange) ions at 600 K as functions of the simulation time.
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Figure S5. (a) Snapshots of the Mg.-LNMO structure in the initial state (upper) and state at which Ni ion migration begins at 600 K. (b) Mean square displacements of Ni (grey), Mn
(purple), O (red), and Mg, (blue) ions at 600 K as functions of the simulation time.



