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Desalination experiments were carried out with two types of cell configuration; a CDI cell constructed with carbon electrodes
only and a membrane capacitive deionization (MCDI) cell having a cation-exchange membrane on the cathode surface. The
salt removal rate and desalination efficiencies increased linearly with increasing the cell potential. Although the same carbon
electrodes were used in the desalination experiments, the MCDI cell showed higher salt removal efficiency than that of the
CDI cell. The amount of salt removal for the MCDI cell was enhanced by 33.1 ~135% compared to the CDI cell, depending
on the applied cell potential in the range of 0.8~1.2 V. In addition, the current efficiency for the MCDI cell was about
80%, whereas the efficiency was under 40% for the CDI cell. The higher salt removal efficiency in the MCDI cell was attrib-
uted to the fact that ions were selectively transported between the electric double layer and the bulk solution in the MCDI
cell configuration.
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Cell configuration of MCDI cell
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Figure 1. Schematic diagram of capacitive deionization experiment setup and cell configuration of the MCDI cell.
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Figure 2. The conductivity transient of solution measured at a cell po-
tential of 1.2 V for the CDI and MCDI cells.
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Figure 3. The changes in normalized concentration during the adsorp-
tion period at various cell potentials for the CDI and MCDI cells.
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Figure 4. The adsorption rate constant for the CDI and MCDI cells as
a function of cell potential.
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Figure 6. The cumulative charges passed through the cell at a cell po-
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