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Preparation of Graphite Coated with Nickel Oxide and
Its Supercapacitor Performance

LUO Xiansheng, WANG Zhe, QIN Jiasheng, YU Guoxian®
(School of Chemical and Environmental Engineering , Jianghan University, Wuhan 430056, Hubei, China)

Abstract: Carbon—based electrode materials and transition metal oxide materials have their properties
as the common electrode materials for supercapacitors. In this paper, graphite was used as the matrix,
and metal nickel oxide was coated on the graphite surface with a sol-gel method to form a new
capacitor electrode composite. The structure and electrochemical properties of graphite and graphite
coated with nickel oxide were characterized by N, adsorption— desorption analyzer, X- ray
diffractometer, electrochemical workstation, and charging and discharging tester. The experimental
results showed that the nickel oxide coating could effectively improve the microstructure and
electrochemical properties of the graphite matrix. The specific surface area of the material significantly
increased, and the pore volume also increased. The nickel oxide coating exhibited obvious
characteristics of tantalum capacitance. In the first discharge, the specific capacity of graphite coated
with nickel oxide at the current density of 0. 2 A/g was 203. 13 F/g . At the current density of 5 A/g,
the discharging specific capacity of graphite coated with nickel oxide was 130. 45 F/g, and graphite
was only 90. 02 F/g, and the specific capacity of graphite after nickel oxide coating increased by 45%.
There is a synergistic effect between the graphite and nickel oxide coating, and the nickel oxide

coating can reduce the impedance of the graphite and improve the cycle performance.
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Tab. 1 Comparisons of specific surface area, pore size distribution and pore volume of carbon materials and carbon

supported nickel oxide materials
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Fig. 1 XRD pattern of graphite and nickel oxide coated graphite
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Fig. 2 (a) cyclic voltammetry curves of nickel oxide coated graphite; (b) cyclic voltammetry curves at 5 mV/s before

and after nickel oxide coating
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Fig. 3 (a) galvanostatic charge—discharge diagram of nickel oxide coated graphite; (b) galvanostatic charge—discharge

diagram at 5 A/g before and after nickel oxide coating
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Fig. 4 AC impedance diagram of materials before and after nickel oxide coating
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