Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2019

Electronic Supplementary Information

N, S dual doping strategy via electrospinning to prepare
hierarchically porous carbon polyhedra embedded carbon

nanofibers for flexible supercapacitors

Yanjiang Li*, Guang Zhu®, Hailong Huang?*, Min Xu?, Ting Lu? and Likun Pan®*
“Shanghai Key Laboratory of Magnetic Resonance, School of Physics and Materials Science, East
China Normal University, Shanghai 200062, P. R. China
YKey Laboratory of Spin Electron and Nanomaterials of Anhui Higher Education Institutes, Suzhou Un
iversity, Suzhou 234000, P. R. China
* Corresponding author. Tel: +86 21 62234132; Fax: +86 21 62234321. E-mail:

lkpan@phy.ecnu.edu.cn (Likun Pan); huanghao3310774@163.com (Hailong Huang)

S-1


mailto:lkpan@phy.ecnu.edu.cn
mailto:huanghao3310774@163.com

.500 nm

Fig. S1 FESEM image of ZIF-67.

Fig. S3 FESEM images of Co-CPCNF at (a) low- and (b) high-magnification.
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Fig. S4 FESEM images of NSCPCNF precursor after electrospinning at (a) low- and (b) high-magnification.
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Fig. S5 High resolution N1s spectra of PANC (a), NSCPCNF-700 (b) and NSCPCNF-900 (c).
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Fig. S6 High resolution S2p spectra of NSCPCNF-700 (a) and NSCPCNF-900 (b).
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Fig. S7 High resolution Cls spectra of PANC (a), CPCNF (b), NSCPCNF-700 (c), NSCPCNF-800 (d),

NSCPCNF-900 (e).
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Fig. S8 High resolution Ols spectra of PANC (a), CPCNF (b), NSCPCNF-700 (c), NSCPCNF-800 (d),

NSCPCNF-900 (e).
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Fig. S9 Equivalent circuit model for Nyquist plots of PANC, CPCNF and NSCPCNF.
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Fig. S10 CV curves of PANC (a), CPCNF (b), NSCPCNF-700 (c), NSCPCNF-800 (d), NSCPCNF-900 (e).

S-6




Specific capacitances of PANC, CPCNF and NSCPCNF at different scan rates (f).
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Fig. S11 GCD curves of PANC (a), CPCNF (b), NSCPCNF-700 (c), NSCPCNF-800 (d), NSCPCNF-900 () at

different current densities.
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Fig. S12 CV curves of CPCNF//CPCNF at different scan rates.
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Fig. S13 Specific capacitances of CPCNF//CPCNF and NSCPCNF-800//NSCPCNF-800 at different scan rates.

Fig. S14 FESEM image of NSCPCNF-800 after 3000 charge-discharge cycles.
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Fig. S15 Nyquist plots (a) and magnified plots in high frequency region (b) of NSCPCNF-800//NSCPCNF-800

before and after 3000 charge-discharge cycles.
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Fig. S16 CV curves of CPCNF//CPCNF in the 20%, 1000, 2000t and 3000™ cycles.

6
—_—
——60°
- 34 —120°
o ——180°
<
2 01
7
c
o
= 4.
et
c
o
=
=1
O 8-
1

00 02 04 06 08 1.0
Voltage / V

Fig. S17 CV curves of CPCNF//CPCNF at 0°, 60°, 120° and 180° bending angles.
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Table S1 Comparison of electrochemical performances of CPCNF and NSCPCNF-800 with the ECNFs

reported in the literatures for supercapacitors.

Electrode material Current Electrolyte Specific Ref.
density / capacitance / F
Ag! g!
Hollow particle-based N-doped 1 1 mol L' H,SO, 307.2 1
ECNFs
N-doped graphitic hierarchically 0.5 6 mol L' KOH 326 2
porous ECNFs
N rich hierarchically porous 0.5 6 mol L' KOH 302 3
ECNFs
1D hollow ECNFs 1 1 mol L' H,SO,4 332 4
Micro-/mesoporous ECNFs 1 1 mol L-! H,SO, 272 5
Mutichannel ECNFs 0.5 6 mol L' KOH 270 6
N rich ECNFs/graphene 0.1 6 mol L' KOH 381 7
N-enriched mesoporous ECNFs 0.2 2 mol L-! Li,SO, 220 8
Microporous CNFs 0.2 6 mol L' KOH ~220 9
Porous ECNFs paper 0.2 6 mol L' KOH ~310 10
ECNFs paper 0.05 1 mol L-! H,SO, ~235 11
Alkali lignin added ECNFs 0.4 6 mol L' KOH 64 12
N, O-doped ECNFs 0.2 6 mol L' KOH 233.1 13
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N-doped ECNFs 0.5 1 mol L' H,SO4 223.8 14

CPCNF 0.5 1 mol L-! H,SO,4 379

1 352 This

NSCPCNF-800 0.5 1 mol L-' H,SO,4 421 work
1 396

Table S2 Specific capacitance retentions of NSCPCNF-800//NSCPCNF-800 and CPCNF//CPCNF at different

bending angles.

Bending angle 0° 60° 120° 180°
Specific NSCPCNF-800//NSCPCNF-800 100% 99.1% 98.8% 97.3%
capacitance
CPCNF//CPCNF 100% 99.3% 98.4% 97.6%
retention
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