Journal of the Korean Ceramic Society
Vol. 45, No. 6, pp. 368~373, 2008.

Effect of Nickel Foam Current Collector on the Supercapacitive Properties of
Cobalt Oxide Electrode

Yu Il Yoon, Kwang Man Kim*, and Jang Myoun Ko'

Department of Applied Chemistry and Biotechnology, Hanbat National University, Daejon 305-719, Korea |
*Energy Conversion Devices Team, Electronics and Telecommunications Research Institute (ETRI), Dagjon 305-700, Korea
| (Received May 30, 2008; Accepted June 12, 2008)

IWE LMSE MF9 FHAHAE MEMN 0/X= LE & &dA 53
£0{Q . Zlaopx . ErT
- shdo &g %ﬁ}wgﬂﬂ-ﬂh—
- AT TY FEREEFEAAFRE AR [ S LAE
(2008 59 309 H<; 20084 6% 129 =20

ABSTRACT

An electrode for supercapacitor using 3-dimensional porous nickel foam as a current collector and cobalt oxide as an active material
was prepared and characterized in terms of morphology observation, crystalline property analysis, and the investigation of
electrochemical property. The electrode surface showed that the cobalt oxide was homogeneously coated as the crystalline phase of
C050;. Cyclic voltammetry for the Co;0,/nickel foam electrode exhibited hlgher specific capacitance values (445 F/g at 10 mV/s and
350 F/g at 200 mV/s) and excellent capacitance retention ratio (99% after 10 cycles) It was proved that the nickel foam substrate
played the roles in reducing the interfacial resistance with cobalt oxide and in improving the electrode density by embedding greater

amount of cobalt oxide within it.
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Fig. 1. SEM 1mages of (a) the Ni foam substrate and (¢) the composite electrode comprising of Co oxide/Ni foam (x 500). (b) is the
cyclic voltammogram of the Ni foam. (d) is a magnified image (x 5000) of (c).
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Fig. 2. XRD pattern of the cobalt oxide, which was sampled
from the composite electrode of Co oxide/Ni foam.
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Fig. 3. (a) Cyclic voltammogram of Co,0,4/N1 foam composite
clectrode at different scan rates and (b) the specific
capacitances of Co;0,/Ni foam and Co;0, electrodes as
function of scan rate.
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