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Calculations

Calculation of specific capacitances in three-electrode configuration:

Specific capacitances (Cs) calculated from the CV curves used the following equation:

C, = (f ! dt)/(mV)

‘I’ was the oxidation or reduction current. ‘dt” was time differential. ‘m’ indicated the
mass of the whole electrode material and ‘V’ indicated the voltage range of one sweep
segment.
Specific capacitance could also be calculated from the GCD curves, using the
following equation:

Cs = (IAt)/(mAV)
‘I’ was charge and discharge current. ‘At” was the time for a full discharge. ‘m’
indicated the mass of the whole electrode materials. ‘AV’ represented the voltage
within the discharge time.
Calculation of specific electrode capacitance, cell capacitance and power density,
energy density of the as-synthesized symmetric supercapacitors:

Cell capacitances (C.) and specific electrode capacitances (Cg,) were calculated as

follows:

Cear= (IAt)/(mAV)
‘I’ was the applied current, ‘At’ was the discharged time, ‘AV’ was the discharge
potential except voltage drop, ‘m’ was the mass (~8 mg) of two electrodes.

Cyp= 4*Ceer= (41At)/(MAV)

Specific energy density (Ey) and power density (Py) of the symmetric supercapacitor
was calculated as follows:

E, = 0.5%(C.1AV?)

P, = Es/At

‘AV’ was the device potential.‘At’ was the discharge time.

Areal capacitance (C,) and Volume capacitance (C,) of the device were also

calculated according to the following formulae:



C. = (IAt)/(S*AV)
C, = (IAY/(V*AV)

‘I’ was the discharge current. ‘At” was the discharged time.‘AV’ was the discharge
potential except voltage drop. ‘S’ is the geometrical area (1 cm*1.5 cm) of the device.
‘V’ was volume (1 cm*1.5 cm * 0.8 mm) of the device.

Volume energy density (E,) and power density (Pv) of the symmetric supercapacitor
was calculated as follows:
E,=0.5*C,AV?
P, =E,/At
‘C,” was the volume capacitance of the device. ‘AV’ was the device potential. ‘At’

was the discharged time.

Supplementary Figures

A

Figure S1. (A) Photograph of the NPCNFs-900. (B) SEM image of the NPCNFs-900.
(C) and (D) SEM images of the NPCNFs-800 and NPCNFs-1000, respectively.
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Figure S2. (A) and (B) XRD patterns of CNFs and NPCNFs, respectively. (C) and (D)
Raman spectra of CNFs and NPCNFs, respectively.
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Figure S3. N,-adsorption isotherms of PAN nanofibers and PAN@PANI nanofibers
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Figure S4. CV curves at the scan rates from 5 to 500 mV/s of CNFs and NPCNFs by
different carbonized temperature from 800 to 1000 °C, respectively.
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Figure S5. GCD curves at the current densities from 0.5 to 32 A/g of CNFs and
NPCNFs by different carbonized temperature from 800 to 1000 °C, respectively.
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Figure S6. (A) Areal capacitance and volume
density and power densityof the device.

Power density (w/cmj)

capacitance; (B) Volume energy

Aw B 8
e
0.8 é ;
S =
— & 5§54
= 0.6 .
= e e ]
£ = 4-
S 04 ..o T
.44 ® o 3]
=< 2]
e 032V g ]
: ~ 1-\ 22 pA
1 i
0'0 L} T L} T 0— L 1 T T 1 L]
0 5 10 15 20 25 00 05 1.0 15 20 25 30
Time (h) Time (h)

Figure S7. (A) self-discharge curve of the device after charged at 1V for 10 minnutes; (B)
Leakage current curve of the device charged at 2 mA to the potential of 1 V and kept for nearly 3

hours.



Reference Freestanding N Content® Sger (m?/g) Capacitance (F/g) Rate capability (F/g) Cycling stability

1 No 33wt%® 1463 363 at0.1 Alg 182 at 20 A/g 97%at 1 A/g after 5000
2 No 10 wt.%b 1330 211at1A/g 200 at 20 A/g -
3 No - 1626 354at0.2A/g 160 at 10 A/g 85%at 5 A/g after 10,000
4 No 15wt %P 1741 230at0.5A/g 175at 20 Afg -
5 No 6.02wt%P 753 260 at 1 Alg 215atd Alg 100% at 1 Alg after 1000
6 No 1.6 wt.% 2118 408 at 1 mV/s 251at 200 mV/s 99% at 10 A/g after 6000
7 No 22w%® 1080 238 at 100 mV/s 238 at 400 mV/s 99% at 100 mV/s after 3000
8 No - 400 208 at 0.02A/g - -
9 No - 2633 257at0.5A/g 184 at 100 A/g -
10 No 3.8at% 1184 388at1Alg 232at 100 A/g 98% at 10 Alg after 8000
11 No - 1466 314 at 0.5 Alg 254 at1A/g 94%at 10 Alg after 10,000
12 No - 677 234 at S5mV/s 193 at 200 mV/s -
13 No 734wt%P 197at0.5A/g 138 at 40 A/g 98% at 0.5 A/g after 5000
14 No 0.88 at.% 3012 385at0.05A/g 235at 50 Alg 94% at 0.45 A/g after 2500
15 No 285at% 2725 342 at 0.2 Alg 212at20A/g 98% at 10 A/g after 1000
16 No 2.35at.% 2397 365 at 0.5 Alg 289 at 20 Alg 99%at 1 A/g after 10,000
17 No 82at.% 701 197 at 0.2 Alg 143 at 20 Alg 99%at 5 A/g after 1000
18 No 12.7wt%P 393 167 at 0.05 Alg 126 at 5 Alg -
19 No 4 at % 445 184 at 0.05 A/g 172 at 2A/g -
20 No - 1014 217at0.5A/g 88at40Alg -

This Work Yes 8.96 at.% 410 335at0.5A/g 175at 32 Alg -

2 Based on XPS unless noted,

b Based on Element analysis.

Table S1. Comparison of the electrochemical performance of the reported nitrogen-
doped porousbased electrodes and the similar works in three-electrode configuration
test.



Reference Flexibility N content® Seer(m?/g) Capacitance(F/g)© Rate capability (F/g) Cycling stability

9 No - 2633 240 at 0.5 Alg 130 At 100 A/g 98% at 1 A/g after 2000

21 No 22at% 1646 300at0.1 Alg 228 at 8 Alg 90% at 1 A/g after 1000

22 No 33at% 553 239at5mV/s 166 at 100 mV/s 100% at 50 mV/s after 10,000

23 No - 2972 251 at0.25A/g 204 at 50 Alg 100% at 5 A/g after 2000

24 No - 1533 280 at 1 Alg 203 at 8 Alg 99% at 1 A/g after 5000

25 No - 1705 237at 0.1 Alg 178 at 50 Alg 92% at 1 A/g after 20,000

26 No  47wt%b 2494 242at0.1A/g 4 155at 10 Alg 929 at 2 Alg after 10,000

27 No 2.8at.% 4279 271at0.1A/g 228at5Alg 96% at 0.1 A/g after 10,000

28 No - 2340 280 at 0.1A/g 207 at 10 A/g 100% at 10 A/g after 10,000

29 No 26wt%P 1420 187 at 1 mV/s 167 at 20 mV/s 98% at 0.5 A/g after 3000

30 Yes 362at.%" 804 215at02A/g 113 at 100 A/g 92% at 1 A/g after 1000
This Work Yes 8.96 at.% 410 260at0.5A/g © 98 at 8 A/g 86% at 5 A/g after 10,000

2 Based on XPS unless noted;

b Based on Element analysis;

€ Tested in aqueous electrolyte unless noted,
4 Tested in ion liquid or organic electrolyte,
¢ Tested in solid-state electrolyte.

Table S2. Comparison of the electrochemical performance of the reported nitrogen-
doped porousbased electrodes and the similar works in two-electrode configuration
test.
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