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Academic Editor: Alessio Lamperti Figure S1. XRD patterns of bare, 4AL, 8AL, 4AL-A and 8AL-A NCM622 particles (the red arrows
indicate diffraction peaks at 2theta of 37.9° and 38.3°). All samples show well-separated (006)/(012)
peaks and (108)/(110) peaks, implying the typical a-NaFeO: layered structure. No extra peaks and
no peak shift are detected in the XRD patterns of 4AL, 8AL, 4AL-A and 8AL-A samples, indicating
that the ALD and post-annealing processes have no influence on the crystal structure of substrate
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Figure S2. SEM images of (a) 4AL, (b) 8AL, (c) 4AL-A and (d) 8AL-A NCM622 particles. No obvious
changes are observed in the morphologies after the ALD process or post-annealing.
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Figure S3. (a) Polarization voltages at the initial discharge stage and (b) initial coulombic efficiencies
of bare, coated and annealed NCM622 cathodes. The post-annealing relieves the increment of po-
larization voltages and the decline of coulombic efficiencies.
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Figure S4. Electronic conductivities of bare, 2AL, and 2AL-A NCM622 particles. The electronic con-
ductivity decreases after the A.Os ALD process and post-annealing process.
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Figure S5. (a) Rate capability and (b) cycling stability of bare and bare-A NCM622 cathodes. These
two cathodes show similar rate capability and cycling stability.
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Figure S6. Differential capacity versus voltage profiles of (a) bare, (b) 2AL, and (c) 2AL-A NCM622
cathodes at the 2nd and 300th charge-discharge cycles. The 2AL-A NCM622 cathode well keeps the
potential difference and intensity of redox peaks after cycles compared to others.
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Figure S7. Electrochemical impedance spectra (EIS) of bare, 2AL, and 2AL-A NCM622 cathodes
after the 2nd charge-discharge cycle (a) and the 300th charge-discharge cycle (b) at a charged state
of 4.5V. The 2AL-A NCM622 cathode shows the lowest increment of Ret compared to others.
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Figure S8. XRD patterns of bare, 2AL, and 2AL-A NCM622 cathodes before cycling (the blue arrows
indicate diffraction peaks at 2theta of 37.9° and 38.3°). No obvious difference of crystal structures is
observed among bare, 2AL, and 2AL-A NCM622 cathodes before cycling.
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Table S1. Cycling stability of NCM622 cathodes at 1 C in this study compared to literature reports.

C ity L P
Years Modification Strategy Test Conditions Capacity Retention apac1Ct§d:ss e
This work ~ AlOs ALD and post-annealing 3.0-45V,1C 922 %, 300 cycles 0.026%

2021[1] F doping 3.0-43V,1C  94.5 %, 100 cycles 0.055%
2021[2] Al and Zr doping 28-43V,1C  92.1 %, 100 cycles 0.079%
2020[3] ZrO2 coating and post-annealing  2.8-4.5V,1C  98.5 %, 150 cycles 0.01%
2021[4] ZrW20s coating 2.8-45V,1C  82.0 %, 100 cycles 0.18%
2019[5] B doping 28-45V,1C 96.1 %, 50 cycles 0.078%
2021[6] Li-Si-O coating 3.0-45V,1C  90.6 %, 100 cycles 0.094%
2021[7] HsBOs treatment 3.0-45V,1C 885 %, 200 cycles 0.058%
2018[8] AlOs and LiAlO2 coatings 2.7-45V,02C  84.5%, 100 cycles 0.155%
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