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ABSTRACT : In this study, we have investigated the preparation of mixed bead and fiber type hybrid ion-
exchanger for recovering nickel ion from plating rinse water. There was little dependence of adsorption
capacity for nickel ion on the mixing ratio of resin type and fiber type of ion exchangers. However, it increased
with increasing the resin content in the mixed bed. It was shown that the data Langmuir and Freundlich's
adsorption isotherm model were well fitted to the linear. Affinity between the functional groups in the ion
exchanger and nickel ion in the process was confirmed. The pressure drop decreased with increasing the
number of stage in the multistage bed, but it increased with increasing the resin content in the mixing bed. The
initial breakthrough time in the multistage bed was short due to the increase of number of stage in the
continuous process. It was found that the final breakthrough time of the multistage bed was little changed. The
breakthrough time decreased with increasing the amount of fibrous ion exchanger in the mixed bed. The
maximum adsorption capacities of the mixed and multistage beds were 2.51 meq/g and 2.69 meq/g,
respectively. The desorption time for the nickel ion with 1N H,SO, solution was lower than 10 minutes and the
yield of desorption was greater than 98 percent.
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Table 1. Characteristics of Ion-Exchange Resin and
Fiber

IEC resin (PK228) fiber (K-1)
parameters
matrix PS-DVB PP-ST-DVB
functional group -SO5 -SO;5
capacity 2.05 meg/mL 2.5~4.0 meqg/g
water uptake 37~43% 50~200%
diameter 1190~297 pm 30~55 pm
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Table 2. Adsorption Conditions for Ni** by Hybrid
Ion-Exchanger

€xp. no. 1 2 3 4 5 6 71 8 9

materials DIAION crushed  fiber  chopped DIAION : fiber
(PK228) DIAION (K-1) fiber 7:36:45:54:63:7

nickel

uptake 2.9 395 2.61 275 289 282 276 270 2.66

(meq/g)
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Figure 2. Relation between equilibrium Ni*" concentration

and its uptake by Langmuir isotherm model.
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Figure 3. Relation between equilibrium Ni** concentration

and its uptake by Langmuir isotherm model.
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Figure 4. Relation between equilibrium Ni*" concentration
and its uptake by Freundlich isotherm model.
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Figure 5. Relation between equilibrium Ni*" concentration
and its uptake by Freundlich isotherm model.
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Figure 6. Plot of flow rate and pressure drop in the packed
column. (packing ratio : 0.8).
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Figure 7. Plot of flow rate and pressure drop for multi -stage
hybrid ion-exchange bed.

2] gRede A2} BErS dolper 54
o Tl met Qe wR A3 EAERE
Bastgeh v 24wl A7 va el
£ o 152 Al ol vl=d A o] 2aghA
@5 SAZH ] dyAetet v Ade 2
§H8 Figure 8|4 Ei= niel 3ol o] Sl
wpe} vj=et ARE £ 2 A A
ol FAU4S el Sk ATE nyE
o ole AR olLa AL ¥=d o] 2w ZkA el
2% Fxslol ¥39 Falr} Bopals] WEow AR

Table 3. Constants of Langmuir and Freundlich Adsorption Isotherm Equations

exp. no. parameters 1 2 3 4 5 6 7 8 9
Langmuir adsorption K 1000.0  125.00  909.09  909.09 1111.1  1000.0  1250.0  1000.0  1000.0
isotherm b 0.0044  0.4969 0.0146 0.0100 0.0299 0.0328 0.0065 0.0152  0.0129
Freundlich adsorption k 122.37 41401  293.57 210.08 386.26 39838 161.61 276.11 313.72
isotherm n 3.7023  5.8824  6.5317 4.8709  6.6050  7.5586 3.6711 5.6338  6.6622
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14 00000000

Cic,

—&— Resin
--0-- Fiber

T T
0 20 40 B0 80 100 120 140

Time {min)

Figure 9. Normalized breakthrough curve for the ion-
exchange resin and fiber.
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Hybrid ion-exchange resin and fiber.
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Figure 11. Normalized breakthrough curve for various
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Figure 12. Desorption curve for the ion-exchange resin and
fiber.
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Figure 13. Desorption curve for the multi-stage hybrid ion-
exchange bed.
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Figure 14. Desorption curve for various mixing ratios of ion -
exchange resin and fiber.
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