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Abstract: This study was carried out to prepare a heterogeneous cation exchange membrane by mixing polyvinylidene
fluoride (PVDF), commercial cation exchange resin and sulfonated poly(phenylene oxide)(SPPO) in order to propose an op-
timum condition for the preparation, and to compare its properties with commercial membrane. Study results show that the
ion exchange capacity and electrical resistance were outstanding when the ratio of polymer matrix was less than 30% com-
paring between PVDF-IER, PVDF-SPPO and PVDF-SPPO-IER. The tensile strength was confirmed that seemed a hard look
was five times greater compared to the commercial heterogeneous membrane, despite the weak durability of PVDF resin.
Therefore, when chemical and mechanical properties are considered, the optimum mixing ratio between PVDF, IER and
SPPO was 30 : 70, at which electric resistance was measured as 3~5 £ - cm’, ion exchange capacity as 0.6~1.0 meq/g,
while mechanical strength was in a range of 12~15 kgf/cmz.
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Table 1. Physicochemical Properties of TRILITE SCR-B Ion Exchange Resins

Functional Ton form Particle size Total capacity Operating Maximum Moisture
group (mm) (meg/mL) Temp (°C) swelling (%) retention (%)
-SO5” H' 0.3~1.2 120 5.8 40~50

Table 2. Physicochemical Properties of SPPO Solution

. . Ion exchange Concentration Boilong point
Functional group  Counter ion Solvent capacity (meq/g) (Wt%) od DMAc
-SO5 H' DMAc 12 22 165

(N.N dimethyl acetamide)

* SPPO : sulfonated poly(phenylene oxide)
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Fig. 1. Chemical structure of cation exchange resin.
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Fig. 2. Preparation scheme of PVDF heterogeneous ion ex-
change membrane.
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Table 3. Preparation Condition of Heterogeneous PVDF-SPPO Hetrogeneous Membrane

Batch No. PVDF (wt%) IER® (Wt%) SPPO (Wt%)
PVDF-SPPO-1 30 - 70
PVDF-SPPO-2 40 - 60
PVDF-SPPO-3 50 - 50
PVDE-SPPO-4 60 - 40
PVDF SPPO-5 70 - 30

PVDF-IER-1 30 70

PVDF-IER-2 40 60

PVDF-IER-3 50 50

PVDF-IER-4 60 40

PVDF-IER-5 70 30
PVDF-SPPO-IER-1 30 10 60
PVDF-SPPO-IER-2 40 10 50
PVDF-SPPO-IER-3 50 10 40
PVDF-SPPO-IER-4 60 10 30
PVDF-SPPO-IER-5 70 10 20
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Fig. 4. Schematic diagram of the membrane capacitive deionization (MCDI) unit cell and the setup for desalination experiments.
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Fig. 5. Water uptake and Swelling ratio of PVDF-IER het-
erogeneous membrane.
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Fig. 6. Water uptake and Swelling ratio of PVDF-SPPO
heterogeneous membrane.
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Fig. 7. Water uptake and Swelling ratio of PVDF-
SPPO-IER heterogeneous membrane.
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Fig. 8. Electrical resistance and Ion exchange capacity of
PVDF-IER heterogeneous membrane.
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Fig. 9. Electrical resistance and Ion exchange capacity of
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Fig. 10. Electrical resistance and Ion exchange capacity of
PVDF-SPPO-IER heterogeneous membrane.
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Fig. 15. Amount of TDS removal by PVDF-IER heteroge-
neous membrane MCDI unit process.
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Fig. 16. Amount of TDS removal by PVDF-SPPO hetero-
geneous membrane MCDI unit process.
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Fig. 17. Amount of TDS removal by CDI unit process.
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