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Experimental

In a three-electrode system, the specific capacitance (C, F g') obtained from
the galvanostatic charging/discharging (GCD) curves was calculated
according to the formula:

C=(IAt)/(mAV),

where |, At, m and AV represent discharge current (A), discharge time (s),
electrode mass (g) and discharge voltage (V), respectively [1].

For the symmetrical supercapacitor, the specific capacitance (Cs, F g™)
calculated from the GCD curves was according to formula:

Cs=(2IAt)/(mAV),

where |, At, m and AV represent discharge current (A), discharge time (s),
electrode mass (g) and cell-operation discharge voltage (V), respectively [2].
The energy density (E, Wh kg') and power density (P, W kg') were
respectively calculated with the equations of £=0.5C;V%/3.6 and P=3600E/At

[3.,4].



Figure S1 (a) SEM image of PC-600 and its corresponding elemental mappings of (b) C,

(c) N, and (d) O.
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Figure S2 (a) N, adsorption-desorption isotherms, (b) and (inset) pore size distribution

curves of CC.
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Figure S3 The comparison of CV curves of pure Ni-foam and PC-600 loaded on Ni-foam

(Scan rate: 5 mV s™).
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Figure $4 (a) CV, (b) GCD, (c) specific capacitance at different current densities and (d)

EIS curves of CC.
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Figure S5 (a~c) CV curves at different scan rates and GCD curves at different
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densities of PC-500, PC-700 and PC-800.
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Figure S6 (a) Bode plot,(b)real and (c) imaginary parts of specific capacitance fitted by

EIS.



Table S1 Nitrogen adsorption-desorption measurements at 77 k for CC, PC-500, PC-600,

PC-700 and PC-800.

sample B g ) omey o
CC 98 0.430 0.289 0.156 1.38
PC-500 145 0.134 0.062 0.091 3.68
PC-600 960 0.413 0.368 0.059 1.72
PC-700 1383 0.605 0.532 0.097 1.74
PC-800 1395 0.648 0.540 0.141 1.86

Table S2 The relative concentrations of nitrogen and oxygen estimated from XPS in PC-

500, PC-600, PC-700 and PC-800.

O1s N 1s
Sample  Total O-C=0 C=0 C-O-H Total N-O N-Q N-5 N-6
0% % % % N % % % % %
PC-500 11.43 9.62 78.57 11.81 1.84 20.27 31.28 2595 2250
PC-600 12.96 3.43 28.87 67.70 1.61 17.97 39.00 26.88 16.15
PC-700 13.22 10.40 76.01 13.59 0.93 23.61 2717 26.74 22.48
PC-800 12.05 61.58 31.82 6.60 0.83 2156 2455 2812 25.77




Table S3 The comparison of electrochemical performance of the supercapacitors using

waste material-derived porous carbon as the electrodes.

Specific Power Energy
Sample Capacitance  Density (W Density Stability Ref.
(Fg7) kg™ (Wh kg™)
100%
PC-600 262.2 500 17.4 This work
(20000 c)
93%
QPC-3 254 100 9.5 [5]
(10000 ¢)
86.5%
U-3DHPC 284.1 200.7 19.2 [6]
(10000 ¢)
81%
HPCR-800 48.7 100 6.77 [7]
(10000 ¢)
92.8%
TC-1 356.4 300 10.4 [8]
(5000 c)
90%
HPC-4 4527 140 14.1 [9]
(6000 c)
93%
WB-HPC-700 413 220.9 22.3 [10]

(10000 c)
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