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Experimental Section

For comparision, the compact traditional graphene (TGR) was also successfully prepared. Firstly, graphite oxide
(GO) was fabricated via the Hummers' method.! Then the dried GO powders were thermally reduced at 300 °C for

about 2 min in a tubular furnace to obtain TGR products.

The density of 3DGF and GC electrode is calculated according to the following formula:

= (SD)

By using S1 formula, the density of the electrode material is calculated: 0.30 g cm™ for 3DGF
and 1.40 g cm for GC.

The reaction mechanism of photopolymerization

The nanocomposite polymers can be obtained in few seconds by photopolymerization at room temperature. The
detailed reaction mechanism is as follows: Active ions are firstly generated when the photoinitiator is activated by
absorbing UV radiation energy, which will interact with the unsaturated group and epoxy group of epoxy acrylate
resin and 1,4-butanediol diglycidyl ether. These generated active groups can also interaction. Thus, the chain

transfer reactions are initiated and nanocomposite polymers are rapidly achieved.
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Supplementary experimental results

Fig. S1 SEM images of 3DGF.
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Fig. S2 TEM images and the corresponding particle size distribution histograms of silica-16nm.
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Fig. S3 TEM images of GC.
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Fig. S4 (a) SEM and (b) TEM images of nanocomposite polymers.
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Fig. S5 XRD patterns of the TGR.
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Fig. S6 XPS survey scan spectra of the 3DGF and the TGR.
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Fig. S7 Optical micrographs of the water contact angles on the surface of TGR as a function of contact time.

The speed of the disappearance of the droplet on the surface of electrodes was driven by adsorption and/or
spreading, which may result from the following aspects: (1) The interactions between the water molecular and the
oxygen-containing groups. (2) The hydrophobicity/hydrophilicity of the nature of the carbon materials which can
influenced by abundant porous structures and specific surface area. The richer porous structures are in favor of the
adsorption onto the porous materials. (3) The effect of porosity (like capillary effects) of the materials. The richer
porosity can be beneficial to the adsorption onto the porous materials. The dynamic contact angles measurements of
the TGR are presented in Fig.S7. It should be noted that the contact angle of TGR decreased rather slowly as time
goes on, suggesting the characteristic of highly hydrophobic. The initial contact angle of TGR is 91 °, then down to
440 after 6 s. They are much larger than that of 3DGF with rich 3D interconnected porous networks and porosity.
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Fig. S8 CV curves of TGR and 3DGF at a scan rate of 50 mV s™!.
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Fig. S9 CV curves of GC and TGR at different scan rates from 100 to 500 mV s
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Fig. S10 CP curves of the 3DGF in a 6 M KOH solution at different current densities.
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Table S1 Comparison of rate performances of carbon-based electrodes from the literature.

Electrode materials

Current density

Rate performance

References 3DGF

(This work)
Activated carbon 0.1-15A g'! 162 78
Hollow carbon nanospheres 0.1-15A g! 712 78
Nitrogen-doped ordered nanoporous carbons 0.1-10 A g'! 503 81
3D micro-porous conducting carbon beehive 0.5-10 A g'! 714 83
Carbon nanocages 0.1-10 A g! 68° 81
Carbon nanocages 10-100 mV s°! 745 88
Porous nitrogen-doped hollow carbon spheres 0.5-10 A g'! 560 83
Nanoporous carbon 5-50 mV s'! 787 90
3D N-doped graphene-CNT networks 0.5-10 A g'! 538 83
Nitrogen-enriched nonporous carbon 0.05-10 A g'! 71° 81
Hierarchical nitrogen-doped carbon nanocages 1-100 A g'! 7510 82
3D strutted graphene 1-100 A g'! 5211 82
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Table S2 Comparison of capacitance and detailed information on the mass loading of various carbon electrode

materials from the literature.

. Current .
Electrode materials Electrolyte Mass loading for Density Cap amfmce
each electrode B [F g
[Ag']
Thin-sheet carbon nanomesh 6M KOH 1.4 mg cm™ 1 16012
Hollow carbon nanospheres 6M KOH - 10 ~160?
Soya derived heteroatom doped carbon IM H,S0, ~2 mg 10 14013
N-doped porous carbon nanofibers 6M KOH 5.0-6.0 mg cm™ 1 20214
N-enriched carbon from melamine-mica 6M KOH 2.0-7.0 mg cm? 1 198°
Mesoporous graphene frameworks 1M H,S0, 0.89 mg cm™2 1 1901
ZIF-derived porous carbon 6M KOH 5 mg cm™? 10 17816
Nitrogen doped carbon nanotube 1 M H,SO4 0.35 mg cm™2 1 ~16017
Hierarchical porous carbon 6M KOH - 1 19613
Milled strutted graphene 1 M H,SO4 1 mg 1 ~180!!
Hierarchically ordered mesoporous 6M KOH 0.5-2.0 mg cm? 10 19419
carbon/graphene
Graphene films 6M KOH - 1 17520
Activated carbon 6M KOH - 10 ~1202!
Carbonaceous nanoflasks 6M KOH 2.5 mg cm™2 1 22222
3DGF 6MKOH  2.0-5.0 mg cm™ 1 277 (This work)
3DGF 6M KOH 2.0-5.0 mg cm™2 10 262 (This work)
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