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Table S1. BET surface area and pore structure characterization parameters of N, S-DF-

x (x=1, 2, 3).
SeeT Shic Sres Dmic Dgin Votal Vmic pore volume(%)
Samples (nm
(m?gY)  (m’gh) (m’g?) ; (nm> (cmig?) (cm’gl)  V<2nm  V>2nm
N, S-DF-1  515.62 47163 4399 048 4.15 0.26 0.19 65.51% 34.49%
N, S-DF-2  801.14 629.36 171.78 0.42 4.61 0.59 0.31 52.30% 47.70%
N, S-DF-3  380.22 187.46 192.76 0.57 7.17 0.36 0.13 36.11% 63.89%
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Figure S1. SEM (a) and TEM (b) images of N, S-DF-3; EDS spectrum of N, S-DF-1

(c) and N, S-DF-3 (d).



Table S2. XPS for elemental analyses of N, S-DF-x (x=1, 2, 3) at 800 <C carbonization
temperature.

Samples C (at%) N (at%) S (at%)

N, S-DF-1 81.67 5.58 2.81

N, S-DF-2 70.16 9.02 4.23

N, S-DF-3 86.78 5.64 1.47
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Figure S2. High-resolution XPS deconvoluted spectra of (a) N1s and (b) S2p peak of
N, S-DF-1; (c) N1s and (d) S2p peak of N, S-DF-3.



Table S3. The relative ratios of nitrogen species to the total N1s and sulfer species to

the total S2p.
Samples Pyridinic-N  Pyrrolic-  Graphitic-N  Pyridinic-N*-  S2p3»  S2piz C-SOx-C
N O
N, S-DF-1 32.0% 36.2% 19.3% 12.5% 59.8%  21.7% 13.5%
N, S-DF-2 36.0% 38.8% 19.7% 4.5% 8.0% 4.0% 88.0%
N, S-DF-3 30.2% 36.0% 19.0% 14.7% 74.9%  17.1% 8.0%
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Figure S3. (a) CV curves of N, S-DF-2 and 20% Pt/C in O;-saturated 0.1 M KOH
solutions. (b) CV curves of the N, S-DF-x (x=1, 3) in Oz-saturated 0.1 M KOH solutions
with a scan rate of 50 mV s’!. Rotating-disk voltammograms of (c) N, S-DF-1; (d) N,

S-DF-3; (e) N, S-DF-2 with the addition of 2.5 mL methanol.



Table S4. A comparison of the nitrogen content and specific capacitance of nitrogen
doping carbon materials from the literature.

Sample Nitrogen content Specific capacitance Refs.
(at%) (Fg' ) atlAg!
N-doped carbon 9.91 221 0
N-doped inverse 14.72 222
[2]
opal carbon
materials
Nitrogen-doped 8.84 215 3]
g-CN/NCS-2 38 259
[4]
N-doped hollow 6.68 170 5]
carbon spheres
N, S-DF-2 9.02 230.5 This work
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