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ABSTRACT : It was observed that adsorption characteristics of sulfonated fabric ion—exchanger for
separating nickel ion from electroplating rinse water. Swelling ratio was increased by increasing
degree of sulfonation and polarity of solvent. lon—exchange capacity was also increased by
increasing degree of sulfonation and showed 3.38 meq/g at 16% sulfonated ion—exchanger.
There was little effects of pH. Adsorption equilibrium was attained within 10 min, and
adsorption rate was 7.5 mg/min. Adsorption capacity was not changed after 7 cycles of
regeneration process. Regeneration adsorption capacity was slightly decreased to 2.01 meq/g.
It confirmed that durability of sulfonated fabric ion—exchanger was suitable for adsorption
process. Adsorption equilibrium time was linearly increased by increasing Z/D and adsorption
capacity showed the ion exchange capacity within the range of 2.71~3.01 meqg/g in
continuous process. Design of adsorption column could be possible for Z/D<2. Under
constant Z/D condition, there is no little pH effect when rinse water is acidic solution, and

operation condition of adsorption process was optimized under pH 5.

Keywords : adsorption capacity, adsorption rate, adsorption equilibrium, L/D, rinse water.
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Figure 1. Scheme of continuous adsorption ap paratus.
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Table 1. Ion-exchange Capacity and Swelling Ratio
of SPP-¢-Styrene Ion Exchanger

degree of sulfonation (%) 4 8 12 16
ion—exchange capacity (meq/g) 1.87 2.32 2.79 3.38
swelling ratio (g/g) 442 467 514 543

Table 2. Swelling Ratios of SPP-g-Styrene Ion-Ex-
changers in Various of Solvent

solvent swelling ratios (g/g)
methanol 4.76
ethanol 4.80
propanol 5.14
water 5.42
hydrogen peroxide 5.67
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Figure 2. Distribution coefficient of nickel ion by
concentration of HCl on SPP —g—styrene fibrous
ion—exchanger.
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Figure 3. Adsorption of nickel ion by SPP—g—
styrene fibrous ion exchanger as a function of
time in batch process (C,=inlet concentration,
C=outlet concentration).
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Figure 4. Plot of adsorption capacities of SPP—g—
styrene fibrous ion—exchanger and regeneration
frequency in batch process.
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Figure 5. Normalized breakthrough curve for ni—
ckel ion on SPP—g—styrene fibrous ion—exchanger
various of bed volume (L/D).
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of pH (L/D=1).
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(b) after adsorption

Figure 8. SEM photographs of fibrous ion—exch—
anger before and after nickel adsorption.
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