Controlling Water Content of Cross-linked Polymer Membranes and Its Effect on Ion Sorption Properties
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	Cross-linking provides a good way to control polymer water content, which is a key property for ion/water separation membranes. In this study, two series of cross-linked polymer membranes (i.e., uncharged and charged membranes) were synthesized to study the effect of polymer water content on ion transport properties. Cross-linked poly(ethylene glycol)diacrylate hydrogels (XLPEGDA) were chosen as control uncharged polymers and negatively charged cross-linked poly(2-acrylamido-2-methylpropane sulfonic acid-r-diethylene glycol dimethacrylate) (XL(AMPS-DEGDMA)) was chosen as a charged counterpart. Cross-linking density of the polymers was controlled by varying the amount of solvent (i.e., de-ionized water for XLPEGDA and NMP for XL(AMPS-DEGDMA)) in the prepolymerization mixture. Salt sorption properties in the two series of membranes were characterized with three alkali metal chlorides (LiCl, NaCl, and KCl). 
[bookmark: _GoBack]	Salt sorption coefficient increased with increasing water content in both series of polymers. The order of salt sorption coefficients in XLPEGDA was: KCl > LiCl > NaCl, which does not correspond with the order of ion hydration size, i.e., Li+ > Na+ > K+. These results suggest that ion sorption in uncharged XLPEGDA are influenced by both ion hydration and polymer-ion specific interactions. Fixed charge concentration is a crucial factor that influences ion sorption in ion exchange membranes. For a fair comparison, cross-linking density and monomer compositions were controlled to fix the fixed charged concentration while varying water content in a series of cation exchange membranes. Changes in water content did not greatly affect salt sorption coefficients, suggesting that salt sorption in ion exchange membrane is mainly influenced by the fixed charge concentration as Donnan theory predicts. Furthermore, based on the ion sorption measurements, electrolyte activity coefficients in the polymers were calculated to quantify the thermodynamic non-ideality of the ion-polymer-water mixing system. All of these findings assist in designing polymer membranes and understanding ion sorption properties of polymers as part of a long-term effort to improve fundamental understanding regarding ion uptake and ion transport in both charged and uncharged polymers.



