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Characteristics of Cation Selectivity for Equilibrium and
Column Cation Exchanges
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Abstract Ton exchange is the most reliable process to remove the ionic impurities and the cconomic operation. Ton
exchange is widely used in water and wastewater treatment, especially softening and demineralization. Ton selectivity
depends on the hydrated radius, charge of ions and concentration. The objective of this study was to determine the
selectivily order of cations with equilibrium and column ion exchanges and to investigate the effect of the background
anion on selectivity. Cation selectivity increascs with decreasing concentration and increasing charge (H™ < K* < Cu?*
< Co** < Ca®* € Ce™) in equilibrium and column cation adsorptions.
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Equivalent fraction in the aqueous phase
Figure 1. H-K', Ca*K', Co™K' Cuo¥-K', Ce™-K'
Equilibrium Cation Exchange (TCC=0.05N, CI” Back-
ground)
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Figure 2. H'-K*, H-Ca®", H'-Co™, H*-Cu™, H*-Mg™,
H*-Na®, H-NH,* Column Cation Exchange (TCC=0.01
N, CI” Background)
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Figure 3. H-Na" Column Cation Exchange (TCC=0.05
N Cl, CH;CQO, F, By, SO, Background)
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Figure 4. H"-Na*-Li* Column Cation Exchange (TCC=
0.05 N Cl1, SO, Background)
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Figure 5. H"-Na"™-NH,* Column Cation Exchange (TCC=
0.05 N, 50, Background)
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Figure 6. H"-Na"-Li"NH," Column Cation Exchange
(TCC=0.05 N, Cl Background)
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Figure 7. H'-Na*-Li"-Mg* Column Cation Exchange
(TCC=0.05 N, SO, Background)
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Figure 8. H*-Na'-NH,"-Mg* Column Cation Exchange
(TCC=0.01 N, Cl Background)



AR aBe|q Pol& HYE =3

= W

ONDSO4  OLSO4  T(NHAZSO4 W MgSOA |
10
o8}
06
j=]
e
(&)
04t o
] &0
0.2 Q.D
od L
o0 LNl SnuEwEE ¥ ‘ .
4] 50 100 150 200 250 300
Time (min)

Figure 9. H*-Na'-NH,"Mg™ Column Cation Exchange
(TCC=0.05 N, SO, Background)
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