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Fig.1 XRD spectra of AC and Ni(OH),—AC composite samples
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Fig.2 The isotherms of AC and Ni(OH),—AC
composite samples
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Table 1 BET specific surface area data of AC and Ni(OH),—AC composite

Sample Multipoint BET (m?/g)  Micropore specific surface area (m?/g) Specific pore volume (cm®g) Average pore diameter (nm)
AC 3028 2514 1.3390 2.130
Ni(OH),-AC 2283 1894 0.9904 2.091
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Fig.3 Cyclic voltammograms of Ni(OH),—AC electrodes
with different Ni(OH), contents
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Fig.4 Specific capacitances of electrodes with different
Ni(OH), contents
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Fig.5 Charge—discharge curves of the two supercapacitors
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Fig.6 The changes of capacitances of two supercapacitors
with cycle number
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Application of Ni(OH),—Activated Carbon Composite in the Hybrid Supercapacitors

HUANG Qing-hua, WANG Xian-you, LI Jun, DAI Chun-ling, LI Na
(College of Chemistry, Xiangtan University, Xiangtan, Hunan 411105, China)

Abstract: Nickel hydroxide/activated carbon (AC) composite was prepared by a chemical precipitation method. The structure and
morphology of nickel hydroxide—AC composite were characterized by X-ray diffraction (XRD) and the measurements of nitrogen gas
adsorption isotherm (BET). The results showed that B-nickel hydroxide was loaded into the activated carbon. Electrochemical
performance of the composite electrodes with different loadings was studied by cyclic voltammetry and galvanostatic charge—discharge
measurement. It was demonstrated that the introduction of small amount of nickel hydroxide could promote the specific capacitance of
composite. The composite electrode had good electrochemical performance and high charge—discharge properties. Moreover, when the
optimal loading nickel hydroxide was 6%(w), the electrode showed better electrochemical behavior. A hybrid supercapacitor was
fabricated using an Ni(OH),—AC composite as positive electrode and an activated carbon as negative electrode. The electrochemical
properties of the electrodes and the capacitive behavior of the resulting supercapacitor were studied by cyclic voltammetry and constant
current charge—discharge tests. The specific capacitance of activated carbon supercapacitor was 245.6 F/g, while the hybrid
supercapacitor had a higher specific capacitance of 330.7 F/g, which was increased by 34.6%. Moreover, the hybrid supercapacitor had
better charge—discharge and cycling performance in 6 mol/L KOH electrolyte.

Key words: hybrid supercapacitor; composite; nickel hydroxide; activated carbon; specific capacitance



