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Abstract: In this study, the composite carbon electrodes were prepared using the synthesized ion exchange polymers
coated onto the commercialized carbon electrodes. To improve the salt removal efficiencies by the enhancement of the
effective contact areas of the electrodes for the feed solutions, the longer horizontal axes out of the hexagon were designed
and then the fluid dynamics were carried out to observe the existence of the dead zones through the computational fluid
dynamics. When the membrane capacitive deionization process equipped with the manufactured composite carbon elec-
trodes was tested at the feed flow rate, 45 mL/min for the 100 mg/L NaCl, the salt removal efficiency of 100% was typ-
ically obtained. And for 300 mg/L NaCl as the feed solution, the removal efficiency 99% was measured at the adsorption
voltage 1.2V for the time 7 min and the desorption voltage -0.1 V for the time 3 min.

Keywords: membrane capacitive deionization (MCDI), salt removal efficiency, sulfonated poly(ether ether ketone), ami-
nated polysulfone, cell design, hexagon cell, computational fluid dynamics.
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Figure 1. Reaction scheme for the preparation of (a) APSf; (b)
SPEEK.
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Figure 2. SEM images of surfaces (top) and cross-sections (bottom) of (a) carbon electrode; (b) electrode coated with SPEEK; (c) electrode

coated with APSf.
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Figure 3. Schematic diagram of (a) electrode; (b) cell configuration used in this experiment.
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Figure 4. (a) Internal pressure; (b) velocity vector; (c) streaming line of a foursquare flow channel (Adapted from Ref. [29]).

Figure 5. Internal pressure of a newly designed hexagonal flow channel at the flow rate range of 15 to 55 mL/min.
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Figure 7. Streaming line of a newly designed hexagonal flow channel at the flow rate range of 15 to 55 mL/min.
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Figure 13. Effect of the adsorption time on the salt removal effi-
ciency at the flow rate of 45 mL/min, adsorption voltage of 1.2 V
and desorption voltage/time -0.1 V/3 min for 300 mg/L NaCl feed
solution.
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