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Figure S1. a) SEM and b) TEM images of LPC.
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Figure S2. a) Pore size distribution and b) magnified micropore size distribution of DPC and 

FPC.
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Figure S3. Schematic of the merging process.
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Figure S4. XRD patterns of DPC and FPC.
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Figure S5. HRTEM image of a) DPC and the corresponding elemental mapping images of b) C, 

c) N, and d) O.
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Figure S6. a) XPS survey spectra and b) C1s spectra of DPC and FPC. The peak located at 495 

eV indicates that some Zn species are remained in the internal of samples even after long-time 

acid washing and purification. However, due to the low content (DPC: 1.2 at.%, FPC: 2.4 at.%), 

we think that the residual Zn shows almost no influence on the electrochemical performance.
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Figure S7. Specific capacitances of a) DPC and b) FPC at different current densities.
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Figure S8. The I-V curves of FPC, DPC, LPC, and commercial activated carbon (YP-50F).
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Figure S9. SEM images of the cross-section of a) FPC and b) DPC after compression under 10 

MPa.
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Figure S10. Contact angles of a) DPC and b) FPC toward 6 mol L−1 KOH aqueous electrolyte.
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Figure S11. The electrochemical performance of DPC-700, DPC-800, DPC, and DPC-1000 

samples measured by three-electrode system: a) GCD curves at 50 A g−1, b) specific 

capacitances at different current densities, c) Nyquist plots, and d) normalized C".
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Figure S12. The electrochemical performance of LPC measured by three-electrode system: a) 

GCD curves at different current densities, b) specific capacitances at different current densities, c) 

Nyquist plots, and d) normalized C".
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Figure S13. The specific capacitance of DPC based on two-electrode supercapacitor assembled 

using 1 mol L−1 Na2SO4 electrolyte.
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Figure S14. a) SEM and b) TEM images of the DPC after 10,000 cycles.
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Table S1. Performance comparison of heteroatoms doped porous carbon-based materials.

Precursor

Carbonization 

temperature

(ºC)

Particle 

size

(nm)

Doping 

elements

N ( 

at%)

O 

(at%)
Electrolyte

Specific 

capacitance

(F g−1 at X 

mVs−1)

Specific 

capacitance

(F g−1 at Y 

A g−1)

Cycling 

stability

Energy 

density

(Wh 

kg−1)

Power 

density

(kW 

kg−1)

Ref.

Zn-ZIF 800 - N, O 12.9 6.2
6 mol L−1 

KOH
-

221 (0.5)

184 (10)

10,000 

cycles
22.8 63.1 S1

ZIF-8 950
200-300 

nm
N - -

1 mol L−1 

KOH
-

322(0.5)

215 (5)

10,000 

cycles
- - S2

ZIF-8 800
200-400 

nm
N, O 20.29 6.52

6 mol L−1 

KOH
-

253.6 (1)

200.4 (50)

20,000 

cycles

(92.1%)

13.33 - S3

ZIF-8 950 - N 4.5 -
6 mol L−1 

KOH
-

285.8 (0.1)

208 (2)

1000 

cycles 

(97.8%)

- - S4

CNTs/ZIF-8 800
ca. 20 

nm
N 4.1 -

6 mol L−1 

KOH
-

324 (0.5)

152 (10)

1000 

cycles

(93.5 %)

- - S5
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ZIF-8/CNT 900
ca. 300 

nm
N, O 3.9 4.8

6 mol L−1 

KOH
-

340 (2)

201 (50)

10,000 

cycles

(97.7%)

21.1 5 S6

ZIF-

8/graphene
800

40~70 

nm
N, O 18.6 3.9

6 mol L−1 

KOH
-

225 (0.5)

181 (20)

10,000 

cycles
6.5 15.126 S7

ZIF-

8/graphene
800

500 

nm/1 

μm

N, O 13.5 10.8
6 mol L−1 

KOH
- 298 (0.5) - 8.7 12 S8

ZIF-

8/melamine
800 300 nm N, O 20.4 5.8

6 mol L−1 

KOH
376.2 (10)

359.1 (1)

253.6 (20)

10,000 

cycles

(98.3%)

11.4 0.4985 S9

Porous 

organic silica
1000 O - >15

6 mol L−1 

KOH
- 247 (1) - 4.5 1.5 S10

Coal 800 O 13.65 0.92
6 mol L−1 

KOH
-

259 (1)

198 (20)

10,000 

cycles

(94.2%)

9.6 0.25 S11

GO - O - >35
6 mol L−1 

KOH

353 (2)

234 (500)
-

10,000 

cycles
18 0.18 S12
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GO - O - -
6 mol L−1 

KOH
-

436 (0.5)

261 (50)

10,000 

cycles

(94%)

- - S13

Alfalal 

flower
700 O - 13.5

6 mol L−1 

KOH

350.1 (0.5)

297 (50)
- 23.2-28

10.3-

0.1
S14

EDTA-3K 700 N, O 2.12 8.11
6 mol L−1 

KOH

216.2 (5)

182.6 (100)

213.8 (1)

157.6 (20)

10,000 

cycles

(73.7%)

- - S15

Pomelo peel 700 N, O 5.2 5.5
6 mol L−1 

KOH
-

180 (0.5)

136 (10)

5000 

cycles

(99%)

- - S16

Knoevenagel 

copolymer
700 N, O 3.5 9.61

6 mol L−1 

KOH
-

330 (1)

221 (20)
- 24.9 0.18 S17

Organics 800 N, O 4.36 9.17
6 mol L−1 

KOH
-

221 (0.5)

177 (8)
- 8.3 0.25 S18

ZIF-8 900
ca. 76 

nm
N. O 14.2 8.1

6 mol L−1 

KOH

320.7 (1)

213.9 (100)

10,000 

cycles

(100%)

7.6-20.6
34.3-

0.5

This 

work
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YP-50F - - - - -
6 mol L−1 

KOH

180.3 (1)

132.2 (100)
- - -

This 

work
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