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Fig. S1 a) Proposed mechanism.for the vulcanization process of PP-S [1]; b) proposed mechanism of formation of

cyclobuta-1,3-diene
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Fig. S2. a) FTIR spectra of PP and PP-S; b) PXRD patterns of PP, PP-S and Ss; ¢) TGA analysis of PP and PP-S

under N2 atmosphere at a heating rate of 10 <T-min1; d) Nitrogen adsorption desorption isotherms and €) the pore

size distribution of PP-S, PP-S-800 and PC-t
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Fig. S3 a) Survey, b) C1s, ¢) S2p core level XPS spectra of the PP-S-700. PP-S-700 was prepared from PP-S being

pyrolyzed under N2 atmosphere at 700 <C for 1 h
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Fig. S4 a) Survey, b) C1s, c) S2p core level XPS spectra of the PP-S-900. PP-S-900 was prepared from PP-S being

pyrolyzed under N2 atmosphere at 900 <C for 1 h
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Fig. S5 Supercapacitor performance of PP-S. a) Cyclic voltammograms of PP-S at different scan rates; b)
galvanostatic charge—discharge curves of PP-S at different current densities, respectively; c) specific capacitance
plots at different scan rates for PP-S, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance
spectroscopy (EIS) profiles of PP-S measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows the
expanded high-frequency region of the plot)
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Fig. S6 Supercapacitor performance of PP-S-700. a) Cyclic voltammograms of PP-S-700 at different scan rates; b)
galvanostatic charge—discharge curves of PP-S-700 at different current densities, respectively; ¢) specific capacitance
plots at different scan rates for PP-S-700, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance

spectroscopy (EIS) profiles of PP-S-700 measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows
the expanded high-frequency region of the plot)
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Fig. S7 Supercapacitor performance of PP-S-900. a) Cyclic voltammograms of PP-S-900 at different scan rates; b)

galvanostatic charge—discharge curves of PP-S-900 at different current densities, respectively; ¢) specific capacitance

plots at different scan rates for PP-S-900, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance

spectroscopy (EIS) profiles of PP-S-900 measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows

the expanded high-frequency region of the plot)
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Fig. S8 Supercapacitor performance of PC-5. a) Cyclic voltammograms of PC-5 at different scan rates; b)

galvanostatic charge—discharge curves of PC-5 at different current densities, respectively; c) specific capacitance

plots at different scan rates for PC-5, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance

spectroscopy (EIS) profiles of PC-5 measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows the

expanded high-frequency region of the plot)
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Fig. S9 Supercapacitor performance of PC-10. a) Cyclic voltammograms of PC-10 at different scan rates; b)
galvanostatic charge-discharge curves of PC-10 at different current densities, respectively; c) specific capacitance
plots at different scan rates for PC-10, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance
spectroscopy (EIS) profiles of PC-10 measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows the
expanded high-frequency region of the plot)
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Fig. S10 Supercapacitor performance of PC-30. a) Cyclic voltammograms of PC-30 at different scan rates; b)
galvanostatic charge—discharge curves of PC-30 at different current densities, respectively; c) specific capacitance
plots at different scan rates for PC-30, the inset is Ragone plot of the supercapacitor; d) electrochemical impedance
spectroscopy (EIS) profiles of PC-30 measured in the frequency range from 0.01 Hz to 100 kHz (the inset shows the

expanded high-frequency region of the plot)
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Fig. S11 (a) Cyclic voltammograms of the PC-5 in O2- and Nz-saturated 0.1 mol-L* KOH solutions at a scan rate of
100 mV-s™%; (b) rotating ring-disk electrode linear sweep voltammogram of PC-5 at a rotation rate of 1600 rpm; (c)

RDE voltammograms recorded for the PC-5 in an Oz-saturated 0.1 mol-L™ KOH solution at a scan rate of 10 mV-s?

at different rotation rates (d) hydrogen peroxide concentration and electron transfer numbers of PC-5
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Fig. S12 (a) Cyclic voltammograms of the PC-10 in Oz- and Nz-saturated 0.1 mol-L~* KOH solutions at a scan rate
of 100 mV-s%; (b) rotating ring-disk electrode linear sweep voltammogram of PC-10 at a rotation rate of 1600 rpm;
(c) RDE voltammograms recorded for the PC-10 in an Oz-saturated 0.1 mol-L"* KOH solution at a scan rate of 10

mV-st at different rotation rates (d) hydrogen peroxide concentration and electron transfer numbers of PC-10
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Fig. S13 (a) Cyclic voltammograms of the PC-30 in Oz- and Nz-saturated 0.1 mol-L~* KOH solutions at a scan rate

of 100 mV-s%; (b) rotating ring-disk electrode linear sweep voltammogram of PC-30 at a rotation rate of 1600 rpm;

(c) RDE voltammograms recorded for the PC-30 in an Oz-saturated 0.1 mol-L™* KOH solution at a scan rate of 10

mV-s! at different rotation rates (d) hydrogen peroxide concentration and electron transfer numbers of PC-30
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Fig. S14 (a) Cyclic voltammograms of the PC-60 in Oz- and Nz-saturated 0.1 mol-L~* KOH solutions at a scan rate

of 100 mV-s%; (b) rotating ring-disk electrode linear sweep voltammogram of PC-60 at a rotation rate of 1600 rpm;

(c) RDE voltammograms recorded for the PC-60 in an Oz-saturated 0.1 mol-L™* KOH solution at a scan rate of 10

mV-st at different rotation rates (d) hydrogen peroxide concentration and electron transfer numbers of PC-60
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Fig. S15 Supercapacitor performance of PC-60 in the potential of 0-1 V. a) Cyclic voltammograms of PC-60 at

different scan rates; b) galvanostatic charge—discharge curves of PC-30 at different current densities, respectively; c)
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Table S1 Elemental analysis PP-S and derived PC-t based on XPS

7_;,;'1““ et C S N
Sample
PP-S 63.7 36.3 0
PC-5 97.78 0.54 1.31
PC-10 98.18 0.50 1.32
PC-30 99.24 0.11 0.65
PC-60 99.50 0.05 0.45

Table S2 Relative content of different types of nitrogen of PC-t based on XPS

Relative

N type

_content Quaternary N Pyrrolic N Pyridine N
Sample
PC-5 0.337 0.327 0.336
PC-10 0.334 0.333 0.333
PC-30 0.331 0.335 0.334
PC-60 0.331 0.337 0.332




Table S3 The selected typical reported supercapacitors based on porous carbons

Electrode material Electrolyte Specific capacitance Cycling performance Reference
N-doped GO 6.0 mol-L'* KOH 424 F.gl (0.1 Ag?Y) / 2
N-doped rGO 6.0 mol-L'Y KOH  225F-.g' (0.5 A-g ) 93% (1000 cycles) [l

P/N doped carbon 6.0 mol-L'* KOH 236 F-g(5mV-s?) 86% (5000 cycles) [

CNFs@polypyrrole 6.0 mol-L™* KOH 202F-gt (1 Ag? 97% (3000 cycles) Bl

N-enriched carbon
~ 60molL!KOH  198Fgl(1AgY) / (6]
from melamine-mica

ZIF-derived
6.0 mol-L’*KOH  285.8F.g*!(1LAg?) 97.8% (1000 cycles) [
porous Carbon-ZS
HPNC-NS EMIMBF4 242 F-g1 (0.1 A-gh) 929% (10000 cycles) 18]
Sulfur-doped porous
/ 343 F-g1 (0.2 Ag?Y) 96% (1000 cycles) [l
rGO
This work 6 mol-L*KOH 4316 F-g!(5mVs?) 99.74% (3000 cycles)
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