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Abstract: Mixed-bed ion exchange performancc was studied experimentally with variations of cation to anion resin ratio, resin weight and
temperature at ultralow sodium chloride solution concentrations of less than 10x107 M. Analyzing the effluent concentration histories the
performance test was examined as a function of tested solution volume for a laboratory-scale continuous flow column until both the cation and
anion-exchange resins werc exhausted. Initial leakage was observed for both cation and anion breakthrough curves, but serious at cation
breakthrough curve because of low selectivity coefficient. The slope of breakthrough curve was affected by selectivity coefficient and temperature.
The slope of anion breakthrough curve was steep because of the large selectivity coefficient, and ion exchange rates increased as temperature
increased. The temperature effect decreased as the total volume was increased or as the resins were exhausted.
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Figure 1. Flow diagram of mixed-bed ion exchange column
experiment.

Table 1. Characteristics of Dowex Ion Exchange Resins

Parameters Cation Anion
Name Monosphere 650C Monosphere 550A
Capacity (meg/mL) 1.90 1.10
Selectivity Na'-H 113 CI-OH 220
Water Retention 46~51 4~50

Capacity (%)
Diameter (micron) 650 = 50 590 = 50
Appearance Hard, Black, Hard, White,

Spherical beads Spherical beads
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Table 2. Expenmental Conditions for Varable Temperature
Experiment

Parameters Conditions
Feed Concentration 1.0%x10* M NaCl Solution
Flow rate 3 mL/sec (10.8 L/hr)
Temperature 20~50 C
Column Inside Diameter 1 cm 1.2 cm
Resin Depth 21~22 cm 55~6.0 cm
Total Dry Resin Weight 75 g 30¢g
Resin (Weight) Ratio 1375 g)/1(375 g) | 1(15 g)/1(15 g)
(Cation / Anion) 1250 g)/2(5.00 g) | 1(1.0 g)/2(20 g)
2(5.00 g)/1(250 g) | 2(2.0 g)/1(1.0 g)
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Figure 2. Temperature effect on sodium breakthrough curves
for cation/anion resin ratio of 1/1.
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Figure 3. Temperature effect on chloride breakthrough curves
for cation/anion resin ratio of 1/1.
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Figure 4. Temperature effect on sodium breakthrough curves
for cation/anion resin ratio of 2/1.
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Figure 5. Temperature effect on chloride breakthrough curves
for cation/anion resin ratio of 2/1.
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Figure 6. Temperature effect on sodium breakthrough curves
for cation/anion resin ratio of 1/2.
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Figure 7. Temperature effect on chloride breakthrough curves
for cation/anion resin ratio of 1/2.
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Figure 8. Temperature effect on sodium breakthrough curves
for various cation/anion resin ratio. (Total resin weight: 3.0 g)
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Table 3. Values of Temperature-dependent Parameters
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Figure 9. Temperature effect on sodium breakthrough curves
for various cation/anion resin ratio. (Total resin weight: 7.5 g)
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Figure 11. Temperature effect on chloride breakthrough curves
for various cation/anion resin ratio. (Total resin weight: 7.5 g)
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