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Fig. s1. (a-b) SEM images of GH
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Fig. s2. N, adsorption-desorption isotherms and the corresponding pore size distribution
curve of (a) GH and (b) CNQ3-GH nanocomposites.
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Fig. s3. Raman spectrum of GH and CNQ-GH nanocomposites



Table s1. Performance comparison of graphene hydrogel-based supercapacitors.

Capacitance Potential

Materials Synthesis Electrolyte (F-e) Condition V) Ref.
N-doped GH Solvothermal method 25% KOH 205 5mVs!t  05t0.5 [s1]
N-doped graphene aerogels Hydrothermal process 6 M KOH 175 05Ag! -1 to-0.2 [s2]
Functionalized GH Chemical reduction 6 M KOH 203.9 05Ag! 09t 0 [s3]
Highly reduced GH Chemical method 6 M KOH 190 05Ag! Oto1 [s4]
N/P co-doped porous carbon Solvent evaporation 1 M H,S0, 206 05Ag! -01t09 [s5]
Aramid nanofiber/GH Sol-gel method 6 M KOH 190 5mV ! 0to 1.0 [s6]
Polyporphyrin coated GH Hydrothermal process 1 M H,SO, 182.7 05A¢g! 0to 1.0 [s7]
GH microspheres Shaking process 6 M KOH 179 02A¢g! 0to 1.0 [s8]

CNQ/GH composites Hydrothermal process 6 M KOH 2432 02Ag' -02t00.8 Thiswork




References

[s1] Y. Chang, G. Han, J. Yuan, D. Fu, F. Liu, S. Li, Using hydroxylamine as a reducer to
prepare N-doped graphene hydrogels used in high-performance energy storage, J. Power
Sources 238 (2013) 492-500.

[s2]J. Du, L. Liu, Y. Yu, L. Zhang, Y. Zhang, A. Chen, Synthesis of nitrogen doped graphene
aerogels using solid supported strategy for supercapacitor, Mater. Chem. Phys. 223 (2019)
145-151.

[s3]1Y. Tan, D. Wu, T. Wang, P. Liu, J. Guo, D. Jia, Facile synthesis of functionalized graphene
hydrogel for high performance supercapacitor with high volumetric capacitance and ultralong
cycling stability, Appl. Surf. Sci. 455 (2018) 683-695.

[s4] H. Banda, D. Aradilla, A. Benayad, Y. Chenavier, B. Daffos, L. Dubois, F. Duclairoir,
One-step synthesis of highly reduced graphene hydrogels for high power supercapacitor
applications, J. Power Sources, 360 (2017) 538-547.

[s5] X.Yan,Y. Yu, S.-K. Ryu, J. Lan, X. Jia, X. Yang, Simple and scalable synthesis of
phosphorus and nitrogen enriched porous carbons with high volumetric capacitance,
Electrochim. Acta 136 (2014) 466-472.

[s6] S.A. Shah, D. Kulhanek, W. Sun, X. Zhao, S. Yu, D. Parviz, J.L. Lutkenhaus, M.J. Green,
Aramid nanofiber-reinforced three-dimensional graphene hydrogels for supercapacitor
electrodes, J. Colloid Interface Sci. 560 (2020) 581-588.

[s7] M. Zhang, T. Zhao, J. Dou, Z. Xu, W. Zhang, X. Chen, X. Wang, B. Zhou, Bottom-up
construction of conjugated microporous polyporphyrin-coated graphene hydrogel composites
with hierarchical pores for high-performance capacitors, ChemElectroChem 6 (2019) 5946-
5950.

[s8] J. Wei, C. Luo, H. Li, W. Lv, J.C. Liang, Y.Q. Deng, Z.J. Huang, C. Wang, F.Y. Kang,
Q.H. Yang, Direct assembly of micron-size porous graphene spheres with a high density as

supercapacitor materials, Carbon 149 (2019) 492-498.



