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The electrochemical properties of porous carbon electrodes as a function of their internal electrolyte concentration were
investigated. Cyclic voltammetry, chronoamperometry, and impedance spectroscopic analysis were conducted for carbon elec-
trodes equilibrated with 0.01, 0.05, 0.1, and 0.5 M KCI solution and covered with a cation-exchange membrane. The specific
capacitance of the electrodes increased as the internal electrolyte concentration increased, due to a decrease in charging
resistance. Experimental results indicated that the salt removal efficiency of the membrane capacitive deionization process
could be enhanced by increasing the internal electrolyte concentration, even for an influent with a low salt concentration.
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Figure 1. Cyclic voltammograms for carbon electrodes with different
intemal electrolyte concentrations at a potential sweep rate of 5.0
mV/s.
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Figure 2. Changes in cumulative charge for carbon electrodes with
different internal electrolyte concentrations upon application of a step
potential of 50 mV.
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Figure 3. Variation of specific capacitances with electrolyte concen-
tration.
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Figure 4. Complex plane (Nyquist) plot for carbon electrodes with
different intemal electrolyte concentrations.
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impedance data as a function of frequency.
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Figure 6. Resistance of carbon electrodes derived from impedance data
as a function of frequency.
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