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Abstract: Adsorption characteristics of Ni(Il), Co(II) and Ag( 1) ions on the Amberite IRN 77 cation exchange resin have been studied to suggest
the guide-line for the optimum operation of demineralization process in primary coolant system during the shut-down period of pressurized water
reactor(PWR). The adsorption mechanism of each metal ion, Ni(O), Co(Il) or Ag(1) ion, on a cation exchange resin was well coincided with
Langmuir isotherm. The adsorption and treatment capacities of H'-form resin were higher than those of Li"-form resin. In the continuous ion
exchange process for the solution of multi-component system, the selectivity of the resin was in increasing order of Ni(II)=Co(II)>Ag(1). In
addition, the increase of the flow rate decreased the treatment capacity of the resin as well as the slope of the breakthrough curve.
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Table 1. Properties of Amberlite IRN-77 Resin”

Matrix Polystyrene DVB gel
Functional groups Sulphonic acid

Tonic form H

Total exchange capacity 2> 19 meq./mL
Moisture holding capacity — 49~55%

Ionic conversion to H' > 99%

Physical form Uniform particle size spherical beads
Shipping weight 800 g/L

Particle size 14~48 mesh
Harmonic mean size 650 £ 5 g#m
Uniformity coefficient <12

* Cited from Amberlite catalog number PDS 0546 A.
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Figure 1. Schematic flow diagram for continuous ion exchange
apparatus. 1: feed solution tank, 2: peristaltic pump, 3: rotameter,
4. thermostat, 5 ion exchange column, 6: sampling, 7: mechani-
cal stirrer, 8 temperature indicator.

Table 2. The Adsorbed Amount of Various Metal Ions on a
H'-form Resin
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Table 3. The Adsorbed Amount of Various Metal Ions on a
Li'-form Resin

Ni(1) Col1l) Ag(T)

Ran | e Qe Ce Qe Ce
{mmol/ ¢ )| (mmol/g) | (mmol/ ¢ )| (mmol/g) | (mmol/ £ )| (mmol/g)

0.10 0.24 0.10 025 0.05 034

0.21 046 0.24 045 0.08 045
045 0.59 0.42 0.66 012 062
0.72 0.75 0.69 0.70 017 0.81

098 0.77 091 0.79 0.5 1.38
2.25 0.90 245 0.87 203 167
398 0.92 423 0.99 3% 182
593 0.99 559 0.9 562 18
768 1.01 7.39 1.02
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Ni(IT) Co(IT) Ag(T)

Run | e Qe Ce Qe Ce Qe
(mmol/ ¢ )| (mmol/g) {(mmol/ ¢ )| (mmol/g) |(mmol/ ¢ )| (mmol/g)

1 0.11 0.22 013 0.21 0.05 023
2 031 045 034 0.39 0.09 0.40
3 043 0.54 049 0.58 0.17 0.60
4 068 0.67 0.73 061 0.23 0.79
5 1.05 0.69 115 0.70 0.67 117
6 231 082 2.56 0.89 2.16 155
7 426 093 417 0.88 384 1.62
8 559 093 592 0.94 561 173
9 721 0.96 7.39 0.9
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Figure 2. Langmuir plots of various metal ions on a H'-form
ion exchange resin.
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Figure 3. Langmuir plots of various metal ions on a Li'-form
ion exchange resin.

Table 4. Qn and b Values Calculated by Langmuir Isotherm

Resin Metal ion | Qn (mmol/gresin) b
Co (I 1.0595 3.0989
H'-form Ni (I) 1.0568 30328
Ag (1) 1.8890 4.3541
Co (1II) 1.0104 2.1225
Li"~form Ni (1) 1.0099 2.5077
Ag () 1.8504 29241
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Figure 4. Breakthrough curves of various metal ions in the
adsorption of the multi- component system using a H -form ion
exchange resin with a flow rate of 8.3 mL/min.
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Figure 5. Effect of the flow rate on the breakthrough curve of

a Ni(Il) ion in the adsorption of the multi-component system
using a H -form ion exchange resin.
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Figure 6. Effect of the flow rate on the breakthrough curve of
a Co(Il) ion in the adsorption of the multi-component system
using a H'-form ion exchange resin.
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