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Abstract: In decontamination process to remove radioactive materials of reactor cooling system, the metal ions dis-
solved by organic acids in decontamination solution are separated by use of ion exchange resin in the column. However,
organic acids in decontamination solution decrease the apparent affinity of the resin to metal ions. In light of this, some
experiments were carried out on the Amberlite IRN-77 cation resin with cobalt and iron to gain a better understanding
of the complexation effects on the ion exchange process. Experimental results showed that EDTA among organic acids
used as chemical decontaminants predominantly caused reduction of ion exchange capacity of cobaltous ion to resin since
this reagent formed the complex with the cobaltous ion stronger than that with the ferrous ion. In contrast, the effects of
oxalic acid and citric acid were found to be negligible. And, single and two-component nonlinear equilibrium relation-
ships of the metal ions were established using experimental data.
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Table 1. Typical Chemical Composition of CAN-

DECON Solution
Component Approx. wt %
EDTA (Ethylenediaminetetraacetic 10
acid) (CyHis05)
Oxalic acid(C,H;0,) 30
Citric acid (CHs0;) 30
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Table 2. Physico-Chemical Properties of Amberlite

IRN-77
lonic form . Hydrogen(H™)
Total exchange capacity : 1.8meq/m¢ minimum
Moisture content 1 55%
fonic content(equivalent % H*, minimum) 199
Metal content
Sodium, (ppm dry resin) maximum 150
Iron, (ppm dry resin) maximum 150
Copper, (ppm dry resin) maximum 110

Heavy metal as Pb, (ppm dry resin) : 10
maximum
Aluminium, (ppm dry resin) maximum : 50

Calcium, (ppm dry resin) maximum 150

Magnesium, (ppm dry resin) maximum : 50
Shape . Spherical beads
Particle size(mesh) 1 16~45
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Table 3. Summary of Experiments

Experiment No. Solutes
1 Co( NO;);
2 Co(NO; ).+ FeSO,
3 Co(NOs),+0.04wt% EDTA+0.03wt%

Oxalic Acid & Citric Acid
Co(NO;),+004wt% EDTA

5 Co(NOs),+0.03wt% Oxalic Acid &
Citric Acid
FeSO,+0.04wt% EDTA
7 FeSO,+ Col NO;).+0.04wt% EDTA

* Resin was Amberlite IRN-77 in all cases.

Motor
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Nitrogen Co(NOs),
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Circulating
waterbath
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L Shaker j

Fig. 1. Schematic representation of apparatus.
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Table 4. Sample Size for Ferrous Concentration De-

termination
Expected ferrous concen- | Volume of CAN-DECON
tration ( 1g/mé ) solution for analysis in
25md flask(mf )
up to 100 10
100~200 05
200~300 0.25
over 300 0.10
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Fig. 2. Cobalt concentration as a function of time.
intial cobalt concentration : 100mg/¢ .

Table 5. Initial and Equilibrium Solution Concentra-
tion for Experiments Using the Resin,
Amberlite IRN-77

Species Initial Conc.{mg/¢ ) | Final Conc.{mg/¢ )
Ferrous 2142 36
Cobalt 2019 34
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Fig. 3. Correlation of equilibrium isotherm for Fe( II )—
Amberlite IRN-77 and Co( IT )-Amberlite IRN-
77 in presence of EDTA 400ppm
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Fig. 4. Simulation of two—component equilibria for Fe
(I1) in Fe( II )-Co( II } system with Amberlite
IRN-77 in presence of EDTA 400ppm.
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NOMENCLATURE
a : Constant
b : Exponent

C : Bulk liquid phase concentration( N)
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C, : Initial concentration(N)
K : Linear equilibrium constant
M=* : Metal cation(a=1 to 3 usually)
qd : Equilibrium concentration of resin( N)
W : Constant
Y"" : Chelating anion{b=0 to 4 usually)
Subscripts
i : Arbitraty component
j  : The other components excluding the compo-
nent i
O : Single component system
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