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Abstract: Heterogeneous cation exchange membrane consisting of cation exchange resin particles (diameter of less
than 1494) which are finely dispersed in a polyethylene matrix, were produced as forms of sheet. The characteristics
were measured after treating hot water or saturated sodium chloride. When membranes were treated with hot water or
saturated sodium chloride, cation exchange resin particles swell and expand pushing away the polyethylene matrix of
membranes. The above treatment results the formation of narrow cavities between a cation exchange resin particles and
polyethylene matrix, and the formation of fine micro-cracks on the polyethylene matrix. Thus, we were obtained good
physical and electrochemical properties. On the treatment with hot water or saturated sodium chloride, the optimum con-
ditions for good heterogeneous cation exchange membrane were treatment time of 30min and treatment temperature of
90C.
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Fig. 1. Scheme of preparation apparatus of hetero-
geneous cation exchange membrane.
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Fig. 2. SEM photograph of the cross section of
membrane before treatment.
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Fig. 3. SEM photograph of the cross section of
membrane after treatment with hot water.
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Fig. 4. SEM photograph of the cross section of
membrane after treatment with saturated
NaCl solution.
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Table 1. Physical Properties of Prepared Membranes as a Function of Post-treatment Time

. Conditioning Stress at Auto. %Strain at Thickness
Condition Time(min) Break (kg/cm?) Auto.Break(%) Modulus(kg/cn) (mm)

0 26.41 48.24 432.10 0.51

5 34.16 49.20 432.84 0.51

15 41.26 49.10 500.69 0.52

Deionized Water 30 61.58 84.64 661.81 0.62
60 62.33 87.42 658.53 0.64

120 63.24 85.20 662.14 0.64

180 62.87 88.46 660.57 0.63

0 26.41 48.24 432.10 0.51

5 46.31 49.62 540.59 0.52

15 58.30 48.66 651.24 0.52

Saturated NaCl 30 76.66 66.31 1000.24 0.55
60 80.31 67.21 1004.31 0.54

120 78.64 66.31 1000.99 0.54

180 79.40 68.05 1010.45 0.55

Post-treatment Temperature 90°C, Polyethylene/lon exchange wt. ratio=50/50

Table 2. Physical Properties of Prepared Membranes as a Function of Post-treatment Temperature

Conditi Conditioning Stress at Auto. %Strain at Modulus(kg/cn) Thickness
m
ondrtion Temp.(C) Break (kg/cm?) Auto.Break(%) oauiustRe/d (mm)
70 54.62 81.00 599.92 0.58
8 58.64 85.22 633.2 .
Deionized Water 0 33.27 0.59
90 62.33 87.42 658.53 0.64
100 63.20 87.54 660.04 0.63
70 44.20 49.56 691.03 0.53
80 63.22 54.69 850.31 0.53
Saturated NaCl 90 80.31 67.21 1004.31 0.54
100 80.24 67.30 1008.68 0.54
110 81.33 68.33 1017.30 0.55
Post-treatment Time 60min, Polyethylene/lon exchange wt. ratio=50/50
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Table 3. Electrochemical Properties of Prepared Membrane as a Function of Time

. Conditioning Cation Exchange Water Content Fixed Ion
Condition Time(min) Capacity(meq/g) (%) Concentration

Deionized Water 0 0.680 24.3 2.798

5 0.986 29.6 3.331

15 1.240 349 3.553

30 1.721 40.2 4.281

60 1.733 40.3 4.297

120 1.752 41.0 4.273

180 1.744 40.6 4.296

0 0.680 24.3 2.798

5 0.721 25.7 2.805

15 0.895 28.2 3.174

Saturated NaCl 30 1.487 36.4 4.085

60 1.520 36.2 4.199

120 1.520 36.4 4.176

180 1.517 37.0 4.100

Table 4. Electrochemical Properties of Prepared Membrane as a Function of Temperature
. Conditioning Cation Exchange Water Content Fixed Ion
Condition i .
Temp.(C) Capacity (meg/g) (%) Concentration

0 0.680 24.3 2.798

70 0.854 30.0 2.847

Deionized Water 80 1.211 35.1 3.450

90 1.733 40.3 4.297

100 1.732 41.0 4.224

0 0.680 24.3 2.798

70 0.799 27.0 2.959

Saturated NaCl 80 1.045 315 3.317

90 1.520 36.2 4.199

100 1.522 36.8 4.139

110 1.518 36.4 4.170
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Fig. 5(a). Changes of specific resistance on post-
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