Support Information

Insight to Nitrogen-doping Mechanism in Hard
Carbon Microspheres Anode Material for Long-term

Cycling Potassium-lon Batteries
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Figure S1. (a) SEM and (b) TEM images of SHC.
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Figure S2. XRD pattern of SHC.
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Figure S3. (a) The initial charge-discharge profiles of SHC. And (b) Charge-discharge

profiles of SHC at various cycles.
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Figure S4. EIS Nyquist plots of (a) SHC and (b) N-SHC after various cycles.
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Figure S5. (a) The initial CV curves of SHC at the scan rate of 0.1 mV s™. (b) CV
curves of SHC at scan rates from 0.2 to 1 mV s*, corresponding (c) Relationship
between log (peak current) versus log (scan rate) and (d) calculated normalized

percentages of capacitive capacities contribution at various scan rates.
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Figure S6. The detailed GITT profiles of N-SHC.
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Figure S7. The GITT profiles of SHC.
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Table S1 Comparison of the electrochemical performance of N-doping hard carbons

Doped
Materials ICE Performance Ref.
atom
290.4 mAh/g at 100 mA/g
TCNs Nitrogen 24.3% [1]
119.7 mAh/g at 2000 mA/g
168 mAh/g at 50 mA/g
DS Nitrogen 46.9% [2]
49 mAh/g at 1000 mA/g
123 mAh/g at 50 mA/g
MS Nitrogen 39.9% [2]
30 mAh/g at 1000 mA/g
139 mAh/g at 50 mA/g
SP Nitrogen 35.7% [2]
43 mAh/g at 1000 mA/g
SCNNi Nitrogen 28.1% 142 mAh/g at 100 mA/g [3]
193 mAh/g at 50 mA/g
N-CNF Nitrogen 52% [4]
106 mAh/g at 1000 mA/g
273 mAh/g at 50 mA/g
SHPNC Nitrogen - [5]
78 mAh/g at 5000 mA/g
301.9 mAh/g at 50 mA/g
NMC Nitrogen 37.7% [6]
133.3 mAh/g at 5000 mA/g
251 mAh/g at 200 mA/g This
N-SHC Nitrogen 53%
93 mAh/g at 1000 mA/g work
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