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Supplementary Note 1

The Calculation Method of Diffusion Coefficient: Li+ diffusion coefficient (DLi
+) is 

calculated by the following equation:
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In this formula, τ, mB, MB, and Vm respectively stand for the time duration during the 

current pulse, active material mass on the electrode, molecular weight, and molar 

volume of active material. S means the contact area between the electrolyte and the 

electrode. ΔEs is the steady-state voltage change, and  is the potential change during ΔEτ

charging or discharging at the time of current of flux after subtracting the IR drop.1



Fig. S1 The enlargement views of the diffraction peaks of (101).



Fig. S2 The SEM and EDS-mapping images of pristine and modified samples: (a) 

LMR, (b) LMRN-0.5, (c) LMRN-1 and (d) LMRN-1.5; the EDS-mapping images of 

(a1-a3) LMR, (b1-b3) LMRN-0.5, (c1-c3) LMRN-1 and (d1-d3) LMRN-1.5.

EDS mapping is carried out to reveal the elemental dispersion of selected areas, 

where elemental Mn (yellow), Ni (green), and O (blue) of the target materials are 

uniformly distributed, suggesting the oxygen vacancy uniform generated does not affect 

the distribution of the elements.





Fig. S3 XRD Rietveld refinements of (a) LMR, (b) LMRN-0.5, (c) LMRN-1, (d) and 

LMRN-1.5. 

Fig. S3 shows the Rietveld refinements of all materials respectively. It can be seen 

that Rwp and Rp in all the Rietveld refinements data are less than 10%, indicating that 

the results are more accurate.



Fig. S4 XPS profiles of (a) Ni 2p, (b) Mn 3s, and (c) O 1s of LMR and (d) Ni 2p, (e) 

Mn 3s, and (f) O 1s of LMRN-1 at various depths.



Fig. S5 (a) Initial charge/discharge curves of LMR and LMRN-1 sample and (b) The 

initial charge and discharge curves of other samples at 0.1 C, 25 °C, and 2.0-4.8 V. 



Fig. S6 Comparison of discharge capacity at different current densities between this 

work and previous reports.3-11 



Fig. S7 Differential capacity (dQ/dV) plots versus voltage of first cycle of electrodes 

prepared from LMRN-1 at 0.1 C.



Fig. S8 Differential charge capacity curves of (a) LMR and (b) LMRN-1 in 100 cycles 

between 2.0 and 4.8 V.



Fig. S9 The crystal structure model of (a) pristine and (b) LMRN-1 sample for DFT 

calculation. 



Fig. S10 The XPS spectra of Mn 3s and Ni 2p for LMR (a and c), LMRN-1 (b and d) 

before cycle and after 200 cycles.



Table S1. The Rietveld refinement for LMR, LMRN-0.5, LMRN-1.0 and LMRN-1.5.

Material a (Å) c (Å) c/a

LMR 2.8586 14.2525 4.9858

LMRN-0.5 2.8598 14.2527 4.9838

LMRN-1.0 2.8666 14.2782 4.9810

LMRN-1.5 2.8610 14.2534 4.9819



Table S2. Comparison of discharge capacity at different current densities between this work and previous reports.

Cathode 0.1C 0.2C 0.5C 1C 2C 3C 5 C Cycle performance Ref.

Li1.2Ni0.2Mn0.6O2 269.0 247.0 225.0 209.0 178.0 150.0 1 C-200 cycles-90% This work 
Li1.2Ni0.2Mn0.6O2 252.4 229.5 203.0 177.1 140.8 0.5 C-300 cycles-80% 3
Li1.2Ni0.2Mn0.6O2 256.6 228.7 200.8 176.7 156.3 132.1 0.1 C-100 cycles-93% 4

Li1.2Mn0.54Ni0.13Co0.13O2 257.0 232.8 211.9 188.5 162.0 112.9 2 C-700 cycles-81% 5
LiNi0.6Mn0.2Co0.2O2 189.4 186.9 177.7 170.9 161.4 137.9 1 C-150 cycles-98% 6

Li1.2Ni0.2Mn0.6O2 230.1 200.6 181.7 161.2 133.7 1 C-100 cycles-80% 7
Li1.2Mn0.54Ni0.13Co0.13O2 293.9 246.2 223.2 196.4 0.1 C-100 cycles-95% 8

Li1.2Ni0.2Mn0.6O2 223.5 210.1 188.9 165.2 146.7 1 C-500 cycles-86% 9
Li1.2Mn0.56Ni0.16Co0.08O2 246.8 232.6 206.7 176.7 146.7 119.3 1 C-500 cycles-87% 10
Li1.7Mn0.8Co0.1Ni0.1O2.7 236.2 204.6 170.4 138.6 124.3 81.5 0.2 C-500 cycles-76% 11



Table S3. The EIS fitting results for the LMR, LMRN-0.5, LMRN-1.0 and LMRN-1.5 

materials.

Material Before the cycle After 200 cycles

Re (Ω) Rct (Ω) Re (Ω) Rct (Ω)

LMR 1.414 89.04 9.593 137.3

LMRN-0.5 1.815 65.00 3.606 109.4

LMRN-1.0 1.083 34.40 12.70 46.70

LMRN-1.5 2.898 71.15 4.527 103.8
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