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Figure S1: Temperature dependence of the molar magnetic susceptibility in the temperature region SK-
60K of cycled LMR-NMC when cycled at a cutoff voltage 4.2V (a-c) and 4.8V (d-f). During 4.2V cycling
the bifurcation of FC and ZFC can be observed after I cycle (a), 10 cycles(b), and after 125 cycles (c).
However, while cycling at 4.8V, the bifurcation of FC and ZFC suppress after subsequent 1 and 10 cycles
( d-e) and vanishes after 125 cycles (f).
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Table TS1: magnetic moments of Mn, Co, and Ni at different oxidation states and in low-spin
(LS), and high-spin (HS) configurations

Ni%* Ni¥*  Ni**  Co** Co** Co* Co* Ni* Ni* Mn®*  Mn* Mn* Mn®* Mn®*  Mn*  Mn*
HS/LS  HS LS HS LS HS LS HS LS HS LS HS/LS  HS/LS LS LS HS

Number of 2 3 1 4 0 5 1 4 0 4 2 3 2 1 1 5
unpaired

electrons (n)

Spin-only 2.8 3.9 1.7 49 0 5.9 1.7 4.9 0 49 2.8 3.9 2.8 1.7 1.7 5.9
magnetic

moment (|is)

B.M.

Counts (a.u.)

630 640 650 660 670 680
Energy Loss (eV)

Figure S2: EELS spectra collected from the pristine LMR-NMC cathode oxide. The Mn L;/L, ratio was
calculated as I;/I,. Where I, is the intensity of Mn-L; and I, is the intensity of Mn-L, white lines. This
procedure was adopted to calculate the L;/L, ratio for all the materials.



