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Sorption and transport of alkali-chlorides (NaCl, KCl, LiCl), alkaline earth-chlorides (CaCl2, MgCl2) and liquid methanol in a commercial cation exchange membrane based on cross-linked polystyrene with fixed sulfonate ions were investigated. 
Ion transport parameters were correlated with ion size and counter-ion valence. Divalent counter-ions establish stronger interaction with the polymer’s sulfonate groups, which significantly reduces the actual polymer charge density. Due to this partial neutralization of fixed charges, Donnan exclusion [1] becomes less effective in the presence of alkaline-earth chlorides, which allows greater permeability and sorption coefficients relative to alkali-chlorides. For the same reason, the membrane in the divalent counter-ion form sorbs significantly less water than in the monovalent counter-ion form. 
In highly charged polymers, electrostatic interactions between fixed ions and counter-ions sorbed from the external solution overwhelm the free volume effects related to the membrane’s water content. Conversely, sorption and transport of neutral solutes, such as methanol, are significantly influenced by the membrane degree of swelling, with more swollen membranes exhibiting faster methanol transport rates. 
The importance of electrostatic interactions was also demonstrated by measuring the solubility of mixtures of salts having the same counter-ion and different co-ions. 
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