Supplementary Information (SlI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2025

Regeneration of Spent NCM622: Reconstructing Rich Lattice

Oxygen Surface towards High-stable Properties

Bin Wang®, Chao Zhu®, Hai Lei®, Hanyu Zhou®, Wei Sun®, Yue Yang“ and Peng Ge**

2 School of Minerals Processing and Bioengineering, Central South University,

Changsha, 410083, PR China

*Corresponding authors: Prof. Dr Peng Ge
Tel: +86-731-88830482; Fax: +86-731-88830482

E-mail: gp-gepeng@csu.edu.cn



mailto:gp-gepeng@csu.edu.cn

S-NCM o Yops F-NCM o Youe
R,:2.21% Yo R,:2.63% Yo

- R,,3.34% Y. . Ryupi3.64% Y
3 Rexpi1:37% dlitt 3 Ropi1.11% diff
& brag L (003) brag
2 (104) 2 3
2 ‘ 3 {104)
g g '
5 E

10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
20 (degree) 20 (degree)

Fig.S1. Rietveld refinement for S-NCM and F-NCM.
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Fig.S2. High-resolution Ni 2p spectrum of R-NCM-700°C and R-NCM-900°C.
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Fig.S3. High-resolution O 1s spectrum of R-NCM-700°C, R-NCM-900°C and C-

NCM.

Fig.S4. The SEM images of all of the samples.
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Fig.S5. The TEM images of S-NCM, F-NCM and R-NCM-800C.
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Fig.S7. The cycling performance of S-NCM and C-NCM at 1.0 C.
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Fig.S8. The charge-discharge curves for S-NCM and F-NCM at 5.0 C.
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Fig.S9. The CV curves of S-NCM and F-NCM in the voltage range of 2.8-4.3 V.
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Fig.S10. The rate capabilities of S-NCM and C-NCM.
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Fig.S11. CV curves of all of the samples at different scan rates ranging from 0.3

tol.1 mV s
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Fig.S12. The diffusion coefficient for all of the samples.
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Fig.S13. The contour maps of CV curves about S-NCM at different scan rates.
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Fig.S14. Nyquist plots for regenerated samples after 2 and 102 cycles.
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Fig.S15. The equivalent circuit.
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Fig.S16. Schematic diagram of the measured voltage points and in situ EIS of

cycled regenerated samples during charge/discharge.
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Fig.S17. XPS spectra of O 1s, and F 1s for regenerated samples after 200 cycles

at 1.0 C.

Fig.S18. SEM images of cathode electrode after 200 cycles at 1.0 C.



g

— 214

Intensity (a.u.)

400 450 500 550 600 650 700
Raman Shift (cm ")

Fig.S19. Raman spectra of pristine F-NCM and after 200 cycles at 1.0 C.



Table S1. The Li contents (the relative molar ratio of transition metals and Li ions)

for all of the samples.

Samples Li contents

S-MCM 078

F-MCM 1.07
R-MCM-700°C 1.0
R-MCM-300°C 1.08

R-NCM-800°C 103




