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Synthesis of graphene reduced by urea

The GO (0.05 g) was dispersed in deionised water (DI) (70mL), which contained 5g urea,
followed by ultrasonic for 30min to make a homogeneous precursor solution. Then, the precursor
solution was reacted under hydrothermal treatment for 12 h at 170°C, and black product was obtained.
The mixture was washed several times with DI water to make the pH=7, and the as-prepared black
product was allowed to dry by freeze- drying. The resultant powder was labelled as NG-U.
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Table S1: pH values of the solution before and after the reaction

pH
Sample Before After A pH
hydrothermal hydrothermal
NGI 7.78 7.42 0.36
NG2 9.53 9.25 0.28
NG3 13.94 13.79 0.15
NG-U 7.43 9.31 1.88

Table S2: Comparison of specific capacitance of nitrogen-doped carbon-based materials

Nxps Current Capacitance
Carbon type (at.%) Electrodes  Electrolyte density (A g (F g Ref.
N-doped graphene 1.0 Three 6M KOH 3 246 S1
N-doped graphene 10.1 Three 6M KOH 5 298 S2
1 390
N- and O- carbon 4 Three 1M H,SO;4 S3
10 218
N-doped graphene 10.13 Three 6M KOH 0.2 326 S4
- 1 388
N-Porous Carbon 5 5 Three 1M H,SO, S5
Spheres 20 272
N-doped h 6.85 T IM H,SO 1 242 S6
-doped graphene . 0
ped 8P v P 20 200
N-doped graphene 5.86 Three 6M KOH 1 326 S7
i i 0.5 314
Hierarchical 1.62 Three  6M KOH S8
porous carbons 20 237
- - 0.5 355
N-doped egg 13 Three  6M KOH S9
box-like carbons 50 230
- 1 293
N-doped porous 7, Three  6M KOH S10
graphitic carbon 30 157
- 1 313
N-doped carbon Two  6MKOH s11
nanocages 100 234
- 0.5 255
N-doped porous 62 Three 2M KOH SI12
carbon 10 192
0.5 334
N-doped graphene 7.71 Three 6M KOH S13
20 210
1 399
Three 6M KOH Our
N-doped graphene 8.56 20 290.8 work

Two 6M KOH 5 280
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Figure S1 XPS survey (a), high resolution C 1s peak (b) and high resolution N 1s peak (c) of NG-U
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Figure S2 GCD curves (a) and the specific capacitance (b) at various current densities of NG-U.
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Figure S3 CV curves at various scanning rates and GCD curves at different current densities

of NG1(a, b), NG2(c, d) and NG3(e, f).
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Fig.S4 Variation of the imaginary part of capacitance, Im(C), with the

modulation frequency for NGs based on the impedance data shown in Fig. 5a
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Fig.S5 Rogone plot for the devices
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