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Fig. S1. 1H-NMR spectrum of PYPZ (in DMSO-d6).

Fig. S2. The TGA and DTG curves of PYPZ monomer.
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Fig. S3. The DSC curves of PYPZ monomer.

Fig. S4. The TGA spectra of p-PYPZs.
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Fig. S5. SEM images of p-PYPZ@550, p-PYPZ@600, p-PYPZ@650, and p-PYPZ 
@700 at 1 µm, 2 µm, and 4 µm, respectively.

Fig. S6. TEM images of p-PYPZ@550, p-PYPZ@600, p-PYPZ@650, and p-PYPZ 
@700, respectively.
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Fig. S7. HR-TEM images of p-PYPZ@550, p-PYPZ@600, p-PYPZ@650, and PYPZ 
@700, respectively.

Fig. S8. XPS overall scanned spectrum of p-PYPZs
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Fig. S9. Wetting angles of deionized water droplet on p-PYPZ@550, p-PYPZ@600, 
p-PYPZ@650, and PYPZ @700, respectively.
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Fig. S10. The GC curves of p-PYPZS at various current densities in 1 M H2SO4: (a-b) 
GC measurements of p-PYPZ@550 at 0.1-10 A g-1; (c-d) GC measurements of p-
PYPZ@600 at 0.1-10 A g-1; (e-f) GC measurements of p-PYPZ@650 at 0.1-10 A g-1; 
(g-h) GC measurements of p-PYPZ@700 at 0.1-10 A g-1.
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Fig. S11. (a) Equivalent circuit for the impedance spectra; (b) the equivalent circuit 
and the fitted data of EIS data of the p-PYPZs. (Points for experimental original data, 

and lines for fitting data)
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Fig. S12. (a) The CV curves of p-PYPZ@600 in [BMIM][BF4]; (b,c)The GC curves of 
p-PYPZ@600 at various current densities in [BMIM][BF4]; (d) Ragone plots (inset: 
specific capacitance at different current densities); (e) Long-term cycling tests of p-
PYPZ@600 electrode with the electrolyte of [BMIM][BF4] (inset: GCD curves for the 
first and last 10 cycles).
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Fig. S13. The CV curves of Pt/C and p-PYPZ@700 in N2 and O2 saturated 0.1M 
KOH solution.

Fig. S14. The LSV curves of p-PYPZs and Pt/C.
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Tab. S1. Atomic carbon, hydrogen and nitrogen contents of PYPZ based on elemental 
analysis.

C (wt.%) H (wt.%) N (wt.%)

Theoretical value 64.29 2.70 18.74

Measured value 64.13 2.73 18.78

Relative error 0.16 0.03 0.04

Tab. S2. Element content analyzed via XPS and EA
XPS EA

Samples
N (at.%) O (at.%) N (wt.%)

p-PYPZ@550 8.10 5.23 8.85

p-PYPZ@600 6.48 5.92 6.82

p-PYPZ@650 5.54 6.98 5.21

p-PYPZ@700 3.46 5.18 3.50

Tab. S3. Relative content of N species obtained from the deconvolution analysis 
results of N1s core level XPS spectra

Samples N-5b (%) N-6c (%) N-Qd (%)

p-PYPZ@550a 15.01 38.04 46.95

p-PYPZ@600a 19.07 28.92 52.01

p-PYPZ@650a 12.37 34.98 52.65

p-PYPZ@700a 8.59 23.97 67.44
a Relative intensity, data from XPS curves; b 399.7 eV from N1s XPS curves; c 398.0 eV from N1s 
XPS curves; 
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Tab. S4. Pore structures parameters of p-PYPZs

Samples
SBET

a

(m2 g-1)

Vt
b

(cm3 g-1)

Lc

nm

p-TIDN@550 981.6 0.65 0.79

p-TIDN@600 999.4 0.71 0.85

p-TIDN@650 1242 0.73 0.82

p-TIDN@700 1464 0.93 0.82
a Specific surface area of p-PYPZs is calculated by BET method in N2 (77K). b Total pore volume 
was determined at the relative pressure of 0.99. c Average pore sizes of p-PYPZs.
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Tab. S5 Comparison of the p-PYPZ@600 electrode with reported heteroatom-doped carbon electrodes in terms of cycle performance

Sample Heteroatoms SBET (m2 g-1) Specific capacitance Retention (cycles) Electrolyte
p-PYPZ@600 N 6.48 at.%, O 5.92 at.% 999 256 F g−1 at 0.1 A g-1 110%(35000) 1 M H2SO4

NMC-4[1] N 5.69 at.% 995 178.5 F g−1 at 0.5 A g-1 94.5%(5000) 6 M KOH
HN-CMs[2] N 19.22 wt.% 323 266.7 F g−1 at 5 mV s−1 94.7%(5000) 1M KOH
BN-Gas[3] N 0.6 at.%, B 3.0 at.% 249 239 F g−1 at 1 mV s−1 100%(1000) 1 M H2SO4

NHPC-0.5[4] N 12.1 at.% 1798 283.7 F g−1 at 1 A g-1 105.8%(40000) 1 M H2SO4

Glu-(NH4)3PO4-800[5] N 4.8 wt.%, P 2.1 at.%, O 8.4 at.% 445 184 F g−1 at 0.05 A g−1 >90%(2000) 6 M KOH
f-MHCFs@600[6] N 6.83 wt.%, P 2.25 at.%, O 6.22 at.%, F 7.23 at.% 994 244.8 F g−1 at 0.1 A g-1 98.5%(10000) 1 M H2SO4

N1-GDY[7] N 3.67 at.% 679 247 F g−1 at 0.1 A g-1 95.6%(3000) 7 M KOH
HP-CF[8] N 18.7% 1175 222.0 at 2 mV s−1 91.2%(10000) 3 M KOH
CNB-3[9] N 0.5 wt%, B 0.7 wt% 376 247 at 0.5 A g−1 96.2% (4000) 6 M KOH
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