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Ion Specificity During Ion Exchange Equilibrium in Natural Clinoptilolite
HE Yun-hua',LI Hang'", LIU Xin-min' ", XIONG Hai-ling*”

(1. Chongging Key Laboratory of Soil Multi-Scale Interfacial Process, College of Resources and Environment, Southwest University,
Chongqing 400715, China; 2. College of Computer and Information Science, Southwest University, Chongqing 400715 ,China; 3. Key
Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Southwest University, Chongging 400715,
China)

Abstract: Zeolites have been widely applied in soil improvement and environment protection. The study on ion specificity during ion
exchange equilibrium is of important significance for better use of zeolites. The maximum adsorption capacities of alkali ions during ion
exchange equilibrium in the clinoptilolite showed obvious specificity. For alkali metal ions with equivalent valence, the differences in
adsorption capacity increased with the decrease of ionic concentration. These results cannot be well explained by the classical theories
including coulomb force, ionic size, hydration, dispersion force, classic induction force and surface complexation. We found that the
coupling of polarization effects resulted from the quantum fluctuation of diverse alkali metal ions and electric field near the zeolite
surface should be the primary reason for specific ion effect during ion exchange in zeolite. The result of this coupling effect was that the
difference in the ion dipole moment increased with the increase of surface potential, which further expanded the difference in the
adsorption ability between zeolite surface and ions, resulting in different ion exchange adsorption ability at the solid/liquid interface.
Due to the high surface charge density of zeolite, ionic size also played an important role in the distribution of ions in the double diffuse
layer, which led to an interesting result that distinct differences in exchange adsorption ability of various alkali metal ions were only
detected at high surface potential (the absolute value was greater than 0. 2 V) , which was different from the ion exchange equilibrium
result on the surface with low charge density.

Key words : clinoptilolite ; ion specificity; electric field; polarization; quantum fluctuation
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Table 1 Tonic radius, hydrated radius,hydration free energy,static polarizability and

extranuclear electron distribution of Li*, Na*, K* and Cs*
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K* 0. 133 0.275 -321 7.950 x 10 ~* 15225%2p°35%3p°

Cs* 0.174 0.329 -376 2.354 x1073 1572522p%35?3p%4d"°55%5p°
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