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ABSTRACT: This was studied on a method for computation of the main characteristics -
having an effect on potentiometric titration curve in ion exchanger/solution system. These
characteristics are the acidity parameters of ion exchangers such as thermodynamic con-
stant (pK°), apparent equilibrium constant and cotrection for the apparent equilibrium con-
stant (b). For proving the theory, we carried out an experiment on potentiometric titration by
using the carboxylic cation exchangers of a granular and a fibrous type and obtained
potentiometric titration curves at different concentrations of the supporting electrolyte. As a
result, we obtained a characteristic equation related with the acidity parameters of ion ex-
changers systems. The characteristics such as solution pH, supporting electrolyte concentra-
tion (C) and degree of neutralization of ion exchanger (%) could be sunply calculated based on. ;- . -
this equation. e e ) o
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Figure 1. An example of log K= f () (Cyaq=1.0 mol/
L) dependence approximated by different interpolation
curves. The points are experimental data.
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Figure 2. Comparison of experimental data on
potentiometric titration with computed data obtained
using different approximations in Fig. 1.
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Figure 3. pK= f(x) dependencies approximated by a
set of straight lines by Eq. (3.8) with coefficients given
in Table 1 for ion exchanger KB-4 in system (NaOH.
NaCl).
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Table 1. Acidity Parameters of Carboxylic Ion
Exchangers
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Fiban K-4 4.85 1.97 0.16
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correction for the apparent constant shift with
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i, j: constant
g: number of moles of alkali to 1 g of ion
exchanger
E: exchange capacity (meq/g)
K: equilibrium constant
K:  apparent equilibrium constant
pK°: thermodynamic constant of ion exchanger
4pK: difference of the apparent equilibrium
constant at complete and zeroth
neutralization of the ion exchanger
V.  solution volume, mL/g of ion exchanger
x:  equivalent fraction
z: ion charge
% 1 g 8
1. F. Helfferich, “lon Exchanger”, ed. by ]J. A. Marinsky,
vol. 1, p. 81, McGraw-Hill Book Co., New York, 1960.
2. W. Z. Kern, Biochem. Z., 301, 338 (1939)

3. L. Gustafson, H. F. Fillius, and R. Kunin, fnd. Eng.

Chem. Fundam., 9, 221 (1970).
. R Kunin and S. Fisher, /. Phys. Chem., 66, 2275
(1962).

. V. S. Soldatov, /. Phys. Chem.(USSR), 42, 2287 (1968).

6. V. S. Soldatov, “Simple Ion Exchange Equilibria”, ed.

10.

1L

12.

13.

14.

15.

by H. B. Malaxova, p. 162, Nauka I Technika, Minsk,
1972.

. A. Katchalsky and P. Spitnik, J Polym. Sci.,
(1947).

4, 432

. H. P. Gregor, M. J. Hamilton, J. Becher, and F. Bern-

stein, J. Chem. Soc., 59, 874 (1955).

. V. S. Soldatov, Dokl. Akad. Nauk(USSR), 314, 664

(1990).

V. S. Soldatov, Reactive Polym., 19, 105 (1993).

V. S. Soldatov, /nd. Eng. Chem. Res., 34, 2605 (1995).
V. S. Soldatov, Z. L. Sosinivich, and T. I. Kim, /. Phys.
Chem.(Russia). 70, 7 1332 (1996).

V. S. Soldatov, Z. L Sosinivich, and T. I. Kim, /. Phys.
Chem.(Russia), 70, 1503 (1996).

V. S. Soldatov, Dokl. Akad. Nauk Belarus, 39, 48
(1995).

V. S. Soldatov, Dokl. Akad. Nauk Russia, 343, 350
(1995)

Polymer(Korea) Vol. 23, No. 5, September 1999



