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Abstract: The effects of the thickness of the ion exchange polymers onto the carbon electrodes and the reverse potential
applied on the desorption process in the membrane capacitive deionization process were investigated. Poly(ether ether
ketone) (PEEK) was used as the cation exchange polymer while polysulfone (PSf) was used as the anion exchange poly-
mer. The single and double coatings of the ion exchange polymers were carried out and the reverse potentials of -0.3,
-0.5, -1.0 V were used. As the reverse potential was larger for the pristine carbon electrode, it took for a longer time to
reach the 0 of the effluent concentration. The high effluent concentration of ca. 420 mg/L for the double coated electrode
was shown. In the desorption process, the larger reverse potential was favorable since the time to the 0 effluent con-
centration took shorter as the reverse potential increased.

Keywords: membrane capacitive deionization (MCDI), coating thickness, reverse potential, effluent concentration,
desorption process.
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Figure 1. Chemical structure of (a) sulfonated poly(ether ether
ketone) (SPEEK); (b) aminated polysulfone (APSY).
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Figure 2. Schematic diagram of (a) cell configuration of hexagonal
flow channel type; (b) CDI cell configuration; (c) experimental
apparatus.
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Figure 3. SEM photographs of (a) and (b) for the surface and cross-section of the pristine carbon electrode; (b) for the surface of the coated
carbon electrode; (c) for the surface of the carbon electrode coated with SPEEK; (d) for the cross-section of the carbon electrode with the
single coating of the SPEEK; (e) for the cross-section of the carbon electrode with the double single coating of the SPEEK; (f) for the surface
of the carbon electrode coated with APSf; (g) for the cross-section of the carbon electrode with the single coating of the APSf; (h) for the
cross-section of the carbon electrode with the double single coating of the APSt.
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Table 1. Basic Properties of Synthesized Ion Exchange Polymers
for MCDI Application

IEC (meq/g) SD (%)
SPEEK 3.25 12.5
APSE 2.78 15.5
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