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Fabrication of Holey Graphene and Its Application in Supercapacitors

GUO Chang, ZHENG Gehua, ZHANG Yuanyuan, ZENG Ting", WAN Qijin’
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Graphene, a two-dimensional carbon material with large specific surface and high conductivity, has
been widely used as electrode material in application of supercapacitors. The porous-feature of graphene-based
materials can provide a high-speed ionic diffusion, with a result of the improved specific capacity and property
of electrical-double-layer capacity. In this work, the holey reduced graphene oxide (hrGO) were prepared by
the catalytic etching method, and served as the electrode in supercapacitors. The synthesized hrGO was
characterized by transmission electron microscopy, energy dispersive X-Ray spectroscopy and electrochemical
techniques, and the specific capacitances of reduced graphene oxide (rGO) and hrGO were measured by cyclic
voltammetry (CV) and the galvanostatic charge-discharge technique (GCD). The specific capacitance of hrGO
is 33 mF/cm’® in the potential range of —1- 0 V, at a scan rate of 10 mV/s, higher than that of rtGO. In GCD
studies, hrGO shows a better-defined electrical-double-layer behavior than rGO without etching at the current
density of 0.2 mA/cm’. The results are consistent with CV results. Then after 3 000 charge-discharge cycles,
hrGO still maintains 87% of its initial capacitance. Therefore, the hrGO with excellent supercapacitor
performances is expected to be applied as a negative electrode material of supercapacitors.
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Fig. 1 TEM images: (a) rGO, (b)hrGO
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Tab. 1 Comparison with other graphene-based supercapacitors

HLBR BT R H A IR FHLES 1 (Flg) 275 3CHk
GR /NF 6 mol/L KOH 164 27
AR A SR 0 1 mol/L H.S0, 68 28
N-GR/CNT 6 mol/L KOH 180 29
N-doped rGO 1 mol/LL H.SO, 103.2 30
AL Z AL A0 1 mol/L H,S0, 93 31
EG-rGO 1 mol/L Na,SO, 131.6 32

hrGO 1 mol/L Na,SO, 178 A5
Electrochemical —supercapacitors from diamond [J].
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