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To assess the possibility of separating ionic species from multi-component
electrolytes by utilizing the characteristic thermodynamic behaviors of ions that are
electrochemically adsorbed in porous electrodes, we made theoretical analyses by using molecular
simulation and experimental analyses by using electrochemical and ion-concentration measurements.
The theoretical analyses showed that the potential barrier that an ion needs to overcome in the
process of being adsorbed in the porous electrodes strongly depends on the ion species, pore size of

the electrode, and applied voltage. Specifically, it was shown that mono-valent and multi-valent
ions could be separated by this method. The experimental analyses showed results consistent with
the theoretical analyses, including that the potential barriers for a porous electrode with pores of
sizes comparable to the ion size strongly depend on the applied voltage.
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