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Abstract: We prepared heterogeneous ion exchange membranes (hetero-IEMs) for the application of membrane capaci-
tive deionization (MCDI). Hetero-IEMs were fabricated by compressing the mixture of ion exchange resin powders and liner
low density polyethylene (LLDPE). Characterization and MCDI desalination experiments were carried for the fabricated
membranes. Electrical resistance of membrane decreased and water content increased with increasing the resin content in the
hetero-IEMs. However, transport number indicating permselectivity of membrane was similar with that of commercial homo-
genesous ion exchange membrane. The results of MCDI desalination experiments showed that the adsorption amount for het-
ero-IEM was about 90% of that of homogeneous membrane due to the high electrical resistance of hetero-IEM. Although
desalination performance of hetero-IEM decreased compared with homogeneous membrane, it was thought to be applicable
to MCDI because of simple preparation and low price.

Keywords: heterogenous ion exchange membrane, membrane capacitive deionization, electrical resistance,
transport number, carbon electrode
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Table 1. Properties of Ion Exchange Resins Used for Preparation of Heterogeneous Ion Exchange Membranes

Property Trilite CMP28 Trilite AMP28
Type strongly acidic cation exchange resin strongly basic anion exchange resin
Matrix Polystyrene + DVB Polystyrene + DVB
Functional group -SOs” (sulfonate) -N"(CH;),C;H4OH (dimethylethanolammonium)
Ionic form Na Cl
Moisture content (%) 37-43 40-46
Ion exchange capacity (eq/L) 2,051 131
CDI 7|&& gadTd A9E A7Hds o AF% (homogeneous IEM, homo-IEM)Z} E¢Z o] 2w &g}
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Table 2. Preparation Conditions of Heterogeneous lon Exchange Membranes

Hetero-IEMs CER (or AER) (wt%)

LLDPE (wt%) Glycerin (wt%)

C48 (or A48) 475
C57 (or AS7) 57.0
C62 (or A62) 61.8

47.5 5.0
38.0 5.0
332 5.0
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Fig. 1. Ton exchange capacities of prepared ion exchange
membranes.
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Fig. 2. Water contents of prepared ion exchange membranes.
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Fig. 3. Electrical resistances of prepared ion exchange
membranes.
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Fig. 4. Transport numbers of prepared ion exchange
membranes.
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Table 3. Summary of Desalination Performance for the AMX/CMX and A62/C62 Cell at the Constant Voltage (1.0 V) Operation

Performances AMX/CMX cell A62/C62 cell
Min. concentration in adsorption (mM) 0.74 1.89
NaCl adsorption (mmol/mz) 22.3 19.9
Total charges supplied (Coulomb) 48.8 43.7
Current efficiency (%) 88.3 87.9

Table 4. Summary of Desalination Performances for the AMX/CMX and A62/C62 Cell at the Constant Current (100 mA)
Operation

Performances AMX/CMX cell A62/C62 cell

Adsorption time (s) 447 372
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Current efficiency (%) 86.3 85.7
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Fig. 7. Changes in cell potential during the adsorption
process at the constant current (100 mA) operation mode.
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