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Abstract: The objective of this study is to experimentally investigate the ion exchange characteristics of five types of
Zeolite( Zeolite- A, 13X, Y, Mordenite, Chabazite )for effective renoval of Cs, Sr and Co ions in water solution at low
concentration(0.01 N and 0.005 N). Total ion exchange capacity and equilibrium isotherm are measured, and free-ener-
gy change( AGP®) and enthalpy change{ AH°) in ion exchange ieaction are calculated from experimental results. In
addition the ion exchange equilibrium in the three-component system for three types of zeolite showing better efficiency
is measured and plotted in triangle coordinates. It is shown from experimental results that the magnitude of free—ener-
gy change increases with the increasing ion selectivity, and the difference of free energy change between ions correlates
closely with that of ion selectivity. The results also shows that Chabazite is effective for the adsorption of Cs ion, and
Zeolite-A and Zeolite-13X for that of Sr and Co ions.
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Table 1. Ton Exchange Capacity(meq/100g) of Cs,
Sr, Co on Zeolite at 25°C

0.0IN 0.005N
Zeolite C Sr Co C Sr OCo
A 159 328 257 142 330 254

Mordenite 73 16 16 69 16 19
13X 204 388 297 187 379 302

Y 94 42 31 46 43 40
Chabazite 194 139 73 182 14180
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Table 2. Ion Exchange Capacity(meq/100g) of Cs,
Sr, Co on Zeolite at 65°C

0.0IN 0.005N
Zeolite G Sr C G & Co
A 169 342 348 147 — 334
13X 215 388 387 189 ~— 361

Chabazite 229 179 170 167 165 173
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Fig. 1. Ton exchange isotherm of Cs on zeolite-A.
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Fig. 2. Ion exchange isotherm of Sr on zeolite-A.
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Fig. 3. Ion exchange isotherm of Sr on zeolite-X.
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Table 3. Thermodynamic Function for Ion Ex-
change Reaction

A &abo] E(A, 13X, Y, Mordenite, Chabazite)#] o]

Ton exchange AGYcal/g-eq) AH%cal/g-eq)
reaction (25C)  (65C) (25C)
0.01 normal solution
Cs—A —821 —778 —324
CsM -1,717
Cs-X —812 —696 —864
Cs-Y —1,073
Cs-Ch -1,719 —1,330 —2,900
Sr-A —-1,937 -—1416 —7,756
Sr-M —283
Sr-X —1,849 —1,487 —5,393
Sr-Y —1,224
Sr-Ch 646 —600 —685
Co-A —1,434 —1,200 —3,487
Co-M —908
Co-X —-1,590 —1,251 —5,047
Co-Y -1,412
Co-Ch —428 —244 —2,741
0.005 normal solution
Cs-A —938 —789 —1,107
Cs-M —1,529
Cs-X —848 —539 —2,300
Cs-Y —939
Cs-Ch —-1,734 -1,131 —4,488
Sr-A —1,749
Sr-M —268
Sr-X —1,733
Sr-Y —1,261
Sr-Ch -701 —526 —2,604
Co-A -1,723 —1,257 —6,957
Co-M —899
Co-X —1,408 —997 —6,124
Co-Y —-1,211
Co-Ch —547 —325 —3,305
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