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Table S1 Synthesis parameters of HPC<.

Effect Water Temperature
Samples

factors (mL) °C)
HPC-1 120 700
HPC-2 Solvent 180 700
HPC-3 240 700
HPC-4 180 600
HPC-5 Temperature 180 800
HPC-6 180 900

“Temperature: activation temperature; Sggr: specific surface area; N, O: nitrogen and oxygen
contents of HPC; Cy,: gravimetric specific capacitance of HPC electrodes tested in three-electrode

system using KOH electrolyte.

Fig. S1 SEM image of SiO,.
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Fig. S2 High-resolution XPS spectra of O 1s (a—) and N 1s (d-f) for HPC-4 (a, d), HPC-5 (b, e)

and HPC-6 (c, f) prepared at different activation temperatures.

(a) HPC-1 44° (b) HPC-2 56° |(c) HPC-3 67° (d) HPC-4 48°

(¢) HPC-5 60° (f) HPC-6 538 130°

Fig. S3 The water contact angles of HPC (a—f) and commercial activated carbon (AC, g).



Table S2 Elemental compositions (wt.%) of HPC and relative contents of N and O species to N

1s and O 1s in HPC.

N-6(%) N-5(%) N-Q(%) O-1%) 0-2(%) 0-3(%)

Samples N O
398.1eV  399.8eV 401.3eV 530.5eV 531.8eV 533.7eV
HPC-1 872 15.73 31.18 34.53 34.29 29.49 42.78 27.73
HPC-2 6.90 10.17 24.94 59.68 15.39 36.56 38.29 25.15
HPC-3 6.51  10.75 26.37 55.74 17.89 28.48 48.44 23.08
HPC-4 10.23 14.04 33.45 31.86 34.69 22.13 48.01 29.86
HPC-5 5.10  10.51 21.95 32.55 45.50 30.07 41.42 28.51
HPC-6 239  12.64 26.18 59.71 14.11 38.97 38.13 22.90
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Fig. S4 XRD patterns (a) and Raman spectra (b) of HPC.



Table S3 Components of the equivalent circuit fitted for the impedance spectra.
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Fig. S5 Nyquist plots of HPC electrodes.

Samples R (QQ) R (Q) Zy (Q)
HPC-1 0.29 1.12 0.58
HPC-2 0.27 0.98 0.56
HPC-3 0.32 3.46 0.84
HPC-4 0.48 1.34 0.77
HPC-5 0.37 3.07 0.73
HPC-6 0.52 1.80 0.61
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Fig. S6 Specific capacitances of HPC electrodes at different current densities.



Table S4 Comparison of surface areas (Sggr), heteroatom contents, specific capacitances (Cy,)

under different current densities (/,,) of reported heteroatom-doped carbon electrodes tested in a

three-electrode system using 6 M KOH in the literatures.

SBET N/O Cn I,
Materials Ref.
(m? g™) (wt.%) Fgh) (Agh
N-doped 3D graphene networks 583 15.8/6.93 380 0.6 1
N-doped graphene — 4.2/14.5 312 0.1 2
Graphene nanocomposite 2416 2/— 176 0.5 3
3D binary-heteroatom doped carbon 1532 14.5/— 341 0.1 4
Porous carbon 3122 —/9.84 327 0.5 5
3D porous carbon 1874 5.11/- 404 0.1 6
2D carbons 594 4.04/— 233 1 7
N-doped graphdiyne 679 3.67/— 250 0.2 8
N-doped carbon nanofibers 418 7.85/5.35 307 1 9
Ultrathin porous carbon nanosheets 1192 —/10.6 233 1 10
N-doped carbon nanosheets 2494 4.7/ 242 0.1 11
N-doped carbons 329 13.44/— 374 0.1 12
HPC-2 2379 6.90/10.17 533 0.5  This
402 1 work
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Fig. S7 The relationship between surface areas and Cgprc of HPC electrodes.
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