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Abstract; Graphene, as a rising star in materials science, is intensively studied in Li-ion batteries and
supercapacitors, owing to its unique structure and excellent properties. The research status of the
application of graphene in energy storage field was disscussed and the future development trend was
predicted, and therefore to enhance the understanding of the structure-performance relationship of
graphene and also the application of graphene in this field. Firstly, the application of graphene in
cathode and anode of Li-ion battery, and the application of graphene in electrical double-layer capacitor
and pseudo-capacitor were introduced. Secondly, the challenges of graphene in electrical double-layer
capacitor were discussed and the ideal structure of graphene applied to electrical double-layer capacitor
was proposed. Finally, the "three steps" to realize the commercial application of graphene-based
electrical double-layer capacitor were put forward.
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Fig. 1 Application examples of graphene in cathode and anode of Li-ion batteries (a)schematic illustration of the LFP panticles/graphene

nanoribbon/graphene composite electrode and its electrical test resultst'*]; (b) schematic illustration showing paths for Li-ion diffusion

in the MoS, /graphene composite electrode 2!
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Fig. 2 Reduction of stacking between the graphene layers by 3D structure design (a)illustration of the three-dimensional

globular graphene and the two-dimensional planar graphene and the mass-based specific capacitance of the two kinds of graphene

samples as a function of mass loading at current density of 0. 1A « g~![*%J; (b)illustration of the carbon nanotubes-graphene-solid like

physical mixture used for electric double-layer capacitort4); (¢) schematic diagram pillared graphenel**J;

(d)schematic diagram and SEM image of brush graphene/carbon nanotubes
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Fig. 3 Liquid-mediated dense integration of graphene materialst*7]

(a)schematic showing the fabrication of the liquid electrolyte-mediated chemically converted graphene films;

(b) photograph and SEM images of liquid electrolyte-mediated chemically converted graphene films;

(c)relation between the volumetric ratio of incorporated electrolyte and packing density as well as the estimated intersheet spacing
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Fig. 4 Optimization of the ion transport channels by graphene structure design

(a)design description of an ideal graphene structure with continuous ion-conducting channel5*J;

(b)schematic illustration of the Holey graphene frameworks as an ideal material for supercapacitor electrodes®®]
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Fig.5 Ideal graphene structure design for electrical double-layer capacitors

(a)schematic showing the fabrication of the GNFst?%); (b)schematic showing the fabrication of the MTGs®7)
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