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Abstract: The complex capacitance analysis was performed in order to examine the potential-dependent EDLC char-
acteristics of porous carbon electrodes. The imaginary capacitance profiles (Ci vs. log f) were theoretically derived
for a cylindrical pore and further extended to multiple pore systems. Two important electrochemical parameters in
EDLC can be estimated from the peak-shaped imaginary capacitance plots: total capacitance from the peak area and
o from the peak position. Using this method, the variation of capacitance and ion conductivity in pores can be
traced as a function of electric potential. The electrochemical impedance spectroscopy was recorded on the meso-
porous carbon electrode as a function of electric potential and analyzed by complex capacitance method. The capac-
itance values obtained from the peak area showed a maximum at 0.3 V (vs. SCE), which was in accordance with
cyclic voltammetry result. The ionic conductivity in pores calculated from the peak position showed a maximum at
0.2 V (vs. SCE), then decreased with an increase in potential. This behavior seems due to the enhanced electrostatic
interaction between ion and surface charge that becomes enriched at more positive potentials.
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Fig. 1. (a); The equivalent circuit for transmission line model that is
composed of the pore resistance and distributed interfacial
impedance and (b); equivalent circuit for the interfacial impedance
in the case of EDLC electrode.
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Fig. 2. (a); The relation between total capacitance (Cy) and peak
area in imaginary capacitance plot (0 is constant, 1 s*) and (b);
The relation between 0, and peak position in imaginary capa-
citance plot (total capacitance is constant, 1 F).
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Fig. 3. The experimental EIS data for NMC electrode in Nyquist
plot. (a); Epc=0.1'V (v5. SCE), (b); 0.3 V, and (c); 0.6 V.
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Fig. 4. The experimental EIS data for NMC electrode in imaginary
capacitance vs. frequency plot. Dotted lines indicate the imaginary
capacitance curves simulated with log-normal o distributions. (a);
Epc=0.1-0.3 V (vs. SCE) and (b); 0.3-0.6 V.
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Table 1. Results of complex capacitance analysis for NMC
electrodes as a function of electric potential.

Enc(Vvs.SCE)  Co(Fgh) 0* (599 o
0.1 1115 0.67 0.22
02 1195 0.65 0.23
03 132.9 0.61 0.22
0.4 124.4 0.62 0.22
05 91.8 0.71 023
0.6 725 0.76 0.27
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Fig. 5. The specific capacitance of NMC electrode as a function of
electric potential. Closed circles indicate the EIS result obtained
from the complex capacitance analysis.
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Fig. 7. Relative ionic conductivity in pores as a function of electric
potential. The values were normalized by that observed at 0.2 V.
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