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Figure S1. SEM images of pristine NC9010 after calcination at 750 ºC for 4 h.
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Figure S2. The XPS depth profile with etching 0, 4, 8, 12nm.
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Figure S3. XPS results of W 4f regions in W‑doping samples: (a) 0.3 mol% W doping, (b) 0.6 

mol% W doping, and (c) 0.9 mol% W doping.
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Figure S4. The HRTEM analysis for pristine (a-c) and 0.6 mol% W-doping sample (d-f).
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Figure S5. HRTEM images of (a) 0.6 mol% W doping and (b) 0.9 mol% W doping.
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Figure S6. EIS curves and fitting analysis results of each sample before cycling (SOC = 0).
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Figure S7. Differential capacity vs voltage curves for initial three cycles of (a) pristine, (b) 0.3 % 

W doping, (c) 0.6 % W doping, and (d) 0.9 % W doping.
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Figure S8. (a) In-situ XRD patterns during first charging process of pristine sample and (b) 

corresponding lattice parameter variations.
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Figure S9. In-situ XRD patterns during first charging process of 0.6 mol% W-doping sample.
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Figure S10. In-situ XRD patterns with contour plots of 0.6 mol% W-doping sample during first 

charging process.
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Figure S11. (a) EIS curves and (b) fitting analysis results of samples after 200 cycles (SOC = 0).
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Figure S12. XRD patterns of cathodes after cycling at 0.5 C.

Table S1. The (003) and (104) peaks shift of various samples after cycles

Sample (003) (104)

Pristine decrease 0.27 degree increase 0.37 degree

0.3 mol% W doping decrease 0.15 degree increase 0.25 degree

0.6 mol% W doping decrease 0.03 degree increase 0.13 degree

0.9 mol% W doping decrease 0.21 degree increase 0.25 degree


