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Abstract lon exchange (IX) is used for water quality and corrosion control in chemical, electronics, and
electric power industries. Amine-saturated operation of an IX bed with ETAH-form resin in a nuclear
power plant is beneficial in operational and economic aspects. This benefit is due to the absence of
unnecessary removal of corrosion inhibitors such as ethanolamine (ETA) and ammonia (NH;) added,
compared with an IX bed with H-form resin. This study investigated the selectivity of NHs" to two kinds
of ETAH-form IX resins by batch and column IXs. Ion selectivity was determined with the Vaselow IX
equation in batch IX and the slope of the breakthrough curve in column IX. Among NHs" and ETAH",
the selectivity of NH4" to both IX resins was higher due to its lower hydrated radius. The selectivity of
NHs" to both IX resins was decreased with increasing mole fraction in the solution phase in batch IX
and with increasing incoming Na® concentration to the column inlet. The selectivity of NHs" was not
identical for batch and column IXs and the two resins. Thus, ion selectivity needs to be determined to

design an IX bed in the simulated water quality and with the same resin.
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Fig. 1. Experimental apparatus for column
ion-exchange
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Table 1. Selectivity of NHs" to R-ETAH for five
different mole fractions between NH4
and ETAH' in the solution phase

Number of solutions 1 2 3 4 5

Initial mole fraction of NHs" | 0.2 | 0.4 | 0.6 | 0.8 | 1

Mole fraction at

e 0.13]0.25 [ 0.33 | 0.40 | 0.47
equilibrium

Resin 1
NHg'selectivity | 2.83|2.59(1.75 | 1.30 | 1.03
Mole fraction at | 11 16 59 | 0.28 | 0.34 | 0.40
Resin 2 equilibrium

NHg'selectivity | 2.02 | 1.69 | 1.39 | 1.03 | 0.81
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Table 2. NHy" selectivity of Resins 1&2 with Na*

concentration
Resin 1 2

Na(ppb) 20 | 200 | 1000 | 20 | 200 | 1,000

Selectivity 1.60 | 1.56 1.51 2.08 | 1.81 1.66
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