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Development of Capacitive Deionization with Calcium
Alginate Based Cation Exchange Membrane for Hardness
Control
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{Abstract)

In this study, calcium alginate based cation exchange membrane was prepared and
used to develop membrane capacitive deionization (MCDI) system for -effective
hardness control. As a major result, the MCDI with Ca-alginate membrane showed
27% Dbetter deionization capacity than the MCDI with a commercial cation exchange
membrane. This superior improvement in the deionization capacity was expected to
be due to the high ratio of transport number/electrical resistance (So/Reio) Of Ca-alginate
membrane. In addition, the MCDI with Ca-alginate membrane showed better deionization
performance than the MCDI with Ca-alginate coating. This was because the space
between the electrode and the Ca-alginate membrane was utilized for ion adsorption.
The preliminary results indicated that the MCDI with Ca-alginate membrane can be a
viable technique for the hardness control.
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Fig. 2 Deionization capacity of the MCDI with Ca-
alginate membrane, in comparison with the
control CDI (no ion exchange membrane), CDI
with CMX (ASTOM corp.) and CDI with Ca-
alginate coated electrode
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Table 1. Electrochemical characteristics of the Ca-
alginate membrane, Ca-alginate coated
layer and CMX (commercial membrane)
(Reatio = R (i.e., Electrical resistance of
membrane) / (Rn + Ry (i.e., Electrical
resistance of solution)).
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