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Abstract : Porous-composite electrodes have been developed using silica gel, which reduce carbon aerogel usage with
high cost. Silica gel powder was added to the carbon aerogel to simplify the manufacturing procedure and to increase
the wet-ability, the mechanical strength and the CDI efficiency. Porous composite electrodes composed of carbon
aerogel and silica gel powder were prepared by paste rolling method. Carbon aerogel composite electrodes with
10x10 cm” are placed face to face between spacers, and assembled the four-stage series cells for CDI process. Each
stage is composed of 45 cells. Four-stage series cells (flow through cells) for CDI process are put in continuous-
system reactor containing 1,000 m/-NaCl solution bath of 1,000 ppm. The four-stage series cells with carbon aerogel
electrodes are charged at 1.2 V and are discharged at 0.001 V, and then read the current. Conclusively, removal
efficiencies of ions using the four-stage series cells composed of carbon aerogel composite electrodes show good
removal efficiency of 99% respectively.
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Fig. 1. SEM image of activated carbon-silica gel composite electrode
(a) x150 and (b) x20,000.
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Fig. 2. 90-electrodes (a) charge-discharge current profiles according
to change voltage and (b) efficiency of deionization.
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Fig. 3. 90-electrodes (a) 3™ cyclic charge-discharge current profiles
and (b) efficiency of deionization.
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Fig. 4. 4™ series stage (a) charge-discharge current profiles and (b)
efficiency of deionization.
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Fig. 6. Efficiency of desalination for major salts.
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