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Abstract: The effects of the thickness of the ion exchange layers on carbon electrodes have been studied on the adsorp-
tion performance through the operating time to the maximum adsorption and effluent concentrations at the desorption in
the membrane capacitive deionized processes. The thicknesses of the ion exchange layers were adjusted with the number
of times from 1, 2, and 3 times using 8 wt% of ion exchange polymer solutions. As the thickness of the ion exchange
layers on carbon electrodes increased, the minimum concentrations of the effluents increased since the adsorption was
not satisfactorily carried out due to the limited movements of ions in feed within the coating layers. The times to the max-
imum adsorptions were 80 min for one time coating and 174 and 242 min for two, three times coatings, respectively. It
was interesting that the linear relationship was found between the thickness of the coating layers and the times to the max-
imum adsorption.

Keywords: membrane capacitive deionization (MCDI), aminated polysulfone (APSf), sulfonated poly(ether ether
ketone), adsorption voltage, membrane thickness.
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Figure 1. Schematic diagram of (a) experimental apparatus; (b)
MCDI cell configuration.
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Figure 2. SEM images of surfaces of (a) plain carbon electrode; (b)
one time APSf coated on the carbon electrode; (c) APSf coated two
times on the electrode; (d) APSf coated three times on the carbon
electrode.
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Figure 3. SEM images of surfaces of (a) plain carbon electrode; (b)
one time SPEEK coated on the carbon electrode; (c) SPEEK coated
two times on the carbon electrode; (d) SPEEK coated three times on
the carbon electrode.

Figure 4. SEM images of the cross-section of (a) plain carbon elec-
trode; (b) one time APSf coated on the carbon electrode; (c) APSf
coated two times on the electrode; (d) APSf coated three times on
the carbon electrode.
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Figure 5. SEM images of the cross-section of (a) plain carbon elec-
trode; (b) one time SPEEK coated on the carbon electrode; (c)
SPEEK coated two times on the carbon electrode; (d) SPEEK
coated three times on the carbon electrode.
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Figure 6. Effluent concentration in accordance with the adsorption
voltage.
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