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Fig. S1 Schematic illustration of the synthesis procedure

Fig. S2 SEM images of PP, PP-20, and PP-300

Figure S3. Baseline-corrected FTIR curves of PP, PP-20, and PP-300.
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Figure S4. g-factor of PP at different temperatures

Figure S5. EPR Fitted curves of PP at different temperatures



Figure S6. EPR fitted curves of PP-300 at different temperatures
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Figure S7. Percentage of free radicals of PP at different temperatures
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Figure S8. Lc of PP and PP-300 at different temperatures

Figure S9. Raman fitted curves of PP at different temperatures



Figure S10. Raman fitted curves of PP-300 at different temperatures
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Figure S11. ID/IG of PP and PP-300 at different temperatures
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Figure S12. La of PP and PP-300 at different temperatures
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Figure S13. Carbonization yield of PP, PP-20, and PP-300
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Figure S14. Thermogravimetric analysis curves of PPs



Figure S15. SEM images of of HC-PP, HC-PP-20, and HC-PP-300

Figure S16. XRD fitted curves of HC-PP, HC-PP-20, and HC-PP-300

Figure S17. XPS C1s spectra and fitted curves of HC-PP, HC-PP-20, and HC-PP-300

Figure S18. XPS O1s spectra and fitted curves of HC-PP, HC-PP-20, and HC-PP-300



Figure S19. Raman curves of HC-PP, HC-PP-20, and HC-PP-300
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Figure S20. d002 and La of HC-PP, HC-PP-20, and HC-PP-300

Figure S21. Nitrogen adsorption and desorption isothermal curves and pore size distribution of 
HC-PP, HC-PP-20, and HC-PP-300



Figure S22. The GCD curves at different current densities of HC-PP, HC-PP-20, and HC-PP-300

Figure S23. CV curves of HC-PP(a), HC-PP-20(b) at various scan rates of 0.2, 0.4, 0.6, 0.8, 1.0 
mV s-1.

Figure S24. Na+ diffusion coefficient of HC-PP(a), HC-PP-20(b) at various scan rates of 0.2, 0.4, 
0.6, 0.8, 1.0 mV s-1.

Figure S25. GITT curves of HC-PP, HC-PP-20, and HC-PP-300
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Figure S26. Na+ diffusion coefficient of HC-PP, HC-PP-20, HC-PP-300 calculated from GITT 
during charge process

Figure S27. The color change of ethanol solution containing 1% phenolphthalein after reaction 
with HC-PP-20 electrode.
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Figure S28. Sodium NMR patterns of HC-PP, and HC-PP-300 after discharging to 0.01V



Figure S29. a) The GCD curves of HC-RST, HC-RST-20, and HC-RST-300 at 30 mA g-1. b) The 
capacity ratios of slope capacity (>0.1 V) and plateau capacity (<0.1 V) of HC-RST, HC-RST-20, 
and HC-RST-300. c) The cycling performance of HC-RST, HC-RST-20, and HC-RST-300 at 300 

mA g-1.

Figure S30. a) The GCD curves of HC-CSH, HC-CSH-20, and HC-CSH-300 at 30 mA g-1. b) The 
capacity ratios of slope capacity (>0.1 V) and plateau capacity (<0.1 V) of HC-CSH, HC-CSH-20, 

and HC-CSH-300. c) The cycling performance of HC-CSH, HC-CSH-20, and HC-CSH-300 at 
300 mA g-1.



Table S1. The composition of phyllostachys pubescens

Composition Cellulose Lignin Hemicellulose Others

Content 36.1% 28.1% 15.1% 20.7%

Table S2. Structure parameters of PP, PP-20, PP-300.
Samples Lc CrI Mw Mp Carbon yield at 1500℃

Units nm % g mol-1 g mol-1 %
PP 2.88 61.69 172575 324126 26.84

PP-20 2.84 49.72 151463 273057 26.01
PP-300 2.72 47.80 121139 147887 24.65

Table S3. Structure parameters of HC-PP, HC-PP-20, HC-PP-300.

Samples d002 Lc ID/IG
La, 

Raman
SBET(N2) DBET VBET

True 
density

VClosed

Units nm nm - nm m2 g−1 nm cm3 g−1 g cm−3 cm3 g−1

HC-PP 0.382 1.15 2.28 8.43 2.11 11.47 0.0063 2.0610 0.0427
HC-PP-20 0.379 1.06 2.32 8.29 2.45 9.79 0.0060 1.6821 0.1520
HC-PP-300 0.372 1.01 2.49 7.72 5.18 4.48 0.0058 1.5643 0.1968

Table S4. Electrochemical performance of HC-PP, HC-PP-20, HC-PP-300.

Samples ICE Specific capacity Plateau capacity Plateau capacity ratio 𝐷
𝑁𝑎+

Units % mAh g-1 mAh g-1 % cm2 s-1

HC-PP 84.37 293.64 231.19 66.43
1.01 * 10-

7

HC-PP-20 85.96 313.48 251.88 69.03
9.21 * 10-

8

HC-PP-300 85.58 327.06 268.98 70.38
8.83 * 10-

8

Table S5. Electrochemical performance of HC-WS, HC-WS-20, HC-WS-300.
Samples ICE Specific capacity Plateau capacity Plateau capacity ratio

Units % mAh g-1 mAh g-1 %
HC-WS 78.04 281.58 246.06 67.02

HC-WS-20 78.98 302.68 257.88 67.87
HC-WS-300 80.31 317.64 273.61 68.64

Table S6. Electrochemical performance of HC-CS, HC-CS-20, HC-CS-300.
Samples ICE Specific capacity Plateau capacity Plateau capacity ratio

Units % mAh g-1 mAh g-1 %
HC-CS 81.39 294.04 248.45 68.77



HC-CS-20 81.38 305.16 261.01 69.60
HC-CS-300 80.67 313.65 272.65 70.12
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