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Evaluating the ability of mechanistic cation exchange model to simulate potassium adsorption isotherms
on mineral adsorbents using PHREEQC

F. Ranjbar and M. Jalali

Department of Soil Science, Faculty of Agriculture, Bu-Ali Sina University, Hamadan
Abstract

Because partition coefficients obtained from empirical models depend on solution and solid composition, they
cannot be utilized beyond the conditions for which they are measured. In contrast, thermodynamically-based
cation exchange and surface complexation models have a significant benefit over empirical or semi-empirical
models because of their accurate prediction of metal speciation under changing solution compositions. In this
study, the ability of mechanistic cation exchange model along with Gaines-Thomas selectivity coefficients to
simulate potassium adsorption isotherms on three mineral adsorbents including bentonite, kaolinite, and zeolite
saturated with calcium in binary K-Ca, quaternary K-Ca-Mg-Na, and competitive K-Ca-Mg-Na systems was
evaluated. For this purpose, the geochemical PHREEQC program was used. The graphical and statistical
evaluation indicated that the thermodynamic selectivity coefficients used in cation exchange model could
successfully simulate potassium adsorption isotherms in three systems.

Keywords: Adsorption isotherms, Potassium, Mechanistic simulation, Gaines and Thomas, PHREEQC



