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Abstract
One of the key current challenges for nanofiltration (NF) is to broaden the range of applications from aqueous to organic feeds in the form of solvent-resistant nanofiltration (SRNF) membranes. As SRNF  does not involve an energy demanding phase transition, it has drawn considerable attention as an alternative separation technique to alleviate the energy costs and related environmental problems caused by conventional separation methods such as distillation. SRNF has potential applications in strategic fields such as the petrochemical industry, pharmaceutical industry and food industry, to separate desired molecules from solvents and/or to recover solvents and solutes from waste streams. Unfortunately, there is lack of membranes that are thermally and chemically stable, that have a high permeability and that provide effective separation of molecules in the range of 200–1000 g·mol-1 in various organic solvents over long time-scales. Polymers are an interesting material for SRNF related applications but very few polymeric membranes are stable: swelling and/or dissolution of the polymeric matrix often results in a loss of membrane selectivity. This work encompasses the investigation into the SRNF performance of polyelectrolyte multilayer (PEM) based SRNF membranes prepared from weak polyelectrolytes. These weak polyelectrolytes are unique in that the charge density is not fixed and depends on the coating pH, adding an extra variable as tuning parameter for SNRF performance. The weak polyelectrolyte multilayers were prepared on a charged support from poly(allylamine hydrochloride) (PAH) as polycation and poly(acrylic acid) (PAA) as polyanion. Detailed investigations into the role of the pH of the coating solution on the performance of the prepared SRNF-membranes were carried out with organic dyes of different size (~300 – 1000 Dalton) and charge. Variation in pH of the coating solutions was found to lead to a large degree of control over the separation performance of the prepared SRNF-membranes for the different dyes. The solvent permeabilities and the dye retentions were measured and correlated to variations in the PEM membrane structures, with more dye adsorption being found for membranes with more free acid and amine groups. The membranes were also found to be stable for long term-filtrations in solvents such as isopropyl alcohol (IPA), acetonitrile (ACN), tetrahydrofuran (THF) and in the challenging polar aprotic solvent, N,N-dimethylformamide (DMF). Results of this study demonstrate the potential of using pH as tuning parameter for weak PEMs to prepare SNRF-membranes optimized for specific industrial applications.
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