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Equivalent fraction of Cu  in exchanger, Xc,
Fig.1 Ton-exchange isotherms for Na*/Cu®* exchange on Dowex 50-X8 for

various total normalities in the bulk electrolyte solution. Total normality(N)
O 0.01N, O 0.IN, A 0.5N, V 10N, X 2.0N, @ 3.0N, E 4.0N.
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Fig.3 Selectivity plot of Na*/Mg?* exchange at 25°C and 65°C on zeolite A.
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Table 1 COEFFICIENTS (Cr) OF BEST FIT POLYNOMIALS OF THE
SELECTIVITY PLOTS FOR M*/H* EXCHANGES ON BIO-RAD 50W-X8

AT 303K.
Cation Co C1
Lit —0.0612 —0.693
Nat +0.145 —0.385
K* +0.528 —0.440
Rb* +0.5651 —0.256
Cst +0.609 —0.117

Table 2 COEFFICIENTS (Cw) OF BEST FIT POLYNOMIALS OF THE
SELECTIVITY PLOTS FOR M*/H* EXCHANGES ON CMA.

Temp.(K) Cation Co C1 Ca Cs Ca Cs
303 Lit - —0.422 —0.281 —818 — — -
318 Lit —0391 —0345 —748 — ~ -
333 Lit —0391 —0570 —549 — - —
303 Na* +0.0483 —152 —627 — - —
318 Na* —0.0161 —0.707 —531 — - —
333 Na* —0.0174 —0.769 —445 — — —
303 K*  +131  —206  — - - —
318 K+  +146  —214  — - - -
333 K+ +145  —199 - —~ ~ -
303 Rb* +124  —183  — ~ —~ ~
318 Rb* +120  —169  — ~ —~ ~
333 Rb* +135  —183  — - ~ -
303 Cst +120  —107 +450 —645 +294 —530
318 Cst  +1.20  +0.715 —154  +665 —123  —
333 Cst +1.24  —103 —275 —408 —21.0 —
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A Comparative Study on Expressions of Thermodynamic Distribution Data
for Ion Exchange Separation

Masamichi Tsuji*, Rist Harjula**, and Yutaka Tamaura®
*Tokyo Institute of Technology, Research Center for Carbon Recycling and Utilization

**Helsinki University, Department of Radiochemistry
Summary

In various repdrfs by many authors, ion exchange data were described by using
ion exchange isotherm, Langmuir equation, Freundlich equation, Gains-Thomas
and Vanselow equations, and others. It is highly desirable to describe these data in
a systematic way to cover thermodynamics, kinetics and dynamics of ion exchange.
Some representative expressions of distribution data determined on organic resins
and inorganic materials were compared with a view to utilizing them for separation
design.

In this report, the following subjects were studied:

1) Test of representative thermodynamic model on ion exchange data

Thermodynamic models for ion exchange process were proposed and used by
Gains-Thomas, Vanselow, Gapon and Hogfelt. The parameters in them were
examined in the light of its ease of use and generality. The effect of electrolytes,
their concentration, and temperature was studied ilsing these models..

2) Evaluation of activity coefficient of mixed electrolytes

The activity coefficient of mixed electrolytes needs to be used for calculating the
activity of electrolyte in solution instead of single electrolyte. Some equations
have been proposed. In this report, Glueckauf’s equation was used for evaluation.

3) Critical comparison of experimental data expressions

The above methodologies were used and compared critically.

4) Parameters for ion exchange database

It was considered that which parameters are of the primary importance for ion
exchange database. Typical examples were taken from some data of ion exchange

resins and several inorganic ion-exchange materials.
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