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Abstract : To desalinate the aqueous solutions with high salt concentration using the capacitive
deionization technology, two resin/membrane capacitive deionization(RMCDI) cells were fab-
ricated by filling mixed ion exchange resins in two different flow channels (spacer and spiral
type). The salt removal efficiency of the spacer- and spiral-RMCDI was 77.21 and 99.94%,
respectively. Many ions were significantly removed in a spiral RMCDI cell because the feed
solution could be more evenly contacted with the ion exchange resins filled on the spiral type
flow channel. As the result of the changes of pH and accumulative charges, it was observed
that Faradaic reaction was diminished for a spiral RMCDI cell filled by the mixture of cation
and anion exchange resins. Therefore, the desalination of the aqueous solutions with high salt
concentration by the capacitive deionization technology was proven. In addition, further studies
on the optimization of the mixing ratio with ion exchange resins and the introduction of the
regeneration process generally occurred in the continuous electrodeionization (CEDI) technology
are required to improve the RMCDI technology.
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Table 1. Characterizations of commercial TRILITE SM210 resin

Properties SM210 SCR-B SARI10
Polymer matrix structure Polystyrene + DVB
Type - Strongly acidic gel type Strongly basic gel type
Functional group - Sulfonate Trimethylammonium
Tonic form H/OH Na* Cr
Total capacity in volume(eq/L) >0.45 >2.0 >13
specific gravity - 1.29 1.11
Effective size (mm) >0.40

Inlet 1
/ foutlet

Plexiglass plate

Porous carbon electrode
Ion exchange membrane
Spacer

Ion exchange membrane
Porous carbon electrode
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Fig. 3. Schematic diagram of a CDI process used in this
study.
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