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Development of Column Ion Exchange Modeling with
Successive Ion Exchange Equilibrium
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Abstract Successive Ion Exchange Column model was developed with the combination of mass action law and mole
balance equation, consuming that ions enlering the ion exchange bed pass the resin layer via consecutive ion exchange
equilibrium. The application of the model (o0 condensate polishing demuneralizer in nuclear power plants indicates that the
leakage of Na* and CI” depends upon the degree of resin regeneration and that the ratio of specific ion concentration in
influent to in cffluent is subject to the characteristics of resin and solution. The model can account for the local in-equilibrium
with the correction of resin concentration and also can be applicable to a competitive ion exchange.
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Table 1. Bd 232 A5 AR 2 55, Aay

Recines 0.0IM RH, 0.0015M RNg, 0.01M ROH
P 0.01M NH;, 0.01M ETA, 0.0001M NaCl
RH, RNa, RNH,, RETAH
Species H*, OH, Na*, CI', NH,*/NH;,
ETAH/ETA
Component | RH, ROH, H', Na*, CI”, NH;, ETA
H+ OH =H,0Q 10"
NH:+ H =NH, 10°2
ETA+H" =ETAaH* 10%°
Reactions RH+Nz"=RNa + H" 1009
RH+NH; =RNH,* 10°
RH+ETA=RETAH 1077
ROH+CT+H'=RCl + H,O 10
] Mass Action ;
Electrochemical| 1 osC=LogK+ z a;; LogX (C*=K*+AX¥)
Equilibrium
Equations Mole Balance: T > ag; ; Cy(T*=AC)
i’

Table 2. 2218 9l £ 784 A% P

Species Component (X) Log
© |RH| p* |NH; |ETA | Na” |ROH| ¢ | K
H* 0 1 0 0 0 0 0 0
o | 0] -1 0 0 0 0 0 [o™
NH; (0|0 | 1]o0ojo|o}|o]o
NHt | O 1 1 0 0 0 0 (924
ETA 0 0 0 1 0 0 0 0
ETAH' | 0 1 0 1 0 0 0 9.5
Na* 0 0 0 0 1 0 0 0
RH 1 0 0 0 0 0 0 0
RNa 1 -1 0 0 1 0 0 016
RNH," | ! 0 1 0 0 0 0 |956
RETAH | 1 0 0 1 0 0 0 9.7
cr 0 0 0 0 0 0 1 0
ROH | O 0 0 0 0 1 0 0
RCl 0 1 0 0 0 1 1 154
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Table 3. 97 AFF ZANA 52 42 2 2(%)
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HR | NaR | NHR | ETA

1 0.7 02 | 005|005 | 07 | 015 | 005

2 0.8 01 [ 005 ) 005 08 0.1 0.1

3 09 0.1 0 0 09 | 005 | 005

4 1.0 0 0 0 1.0 0 0
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