UV and EB cross-linked polysulfone based membranes for versatile applications
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In separation technology, polymeric membranes have found wide application. Cross-linking procedures are needed to enhance the stability of common used polymers such as polyimides and poly(aryl sulfones) which are not sufficiently resistant to heat and harsh solvents, such as aprotic solvents. Chemical cross-linking of membranes has so far mainly been performed to apply them in solvent resistance nanofiltration (SRNF). However, this method is not suitable for polymers without reactive groups, e.g. poly(aryl sulfones) or poly(ether ether ketones). Hence, there is a need to design an efficient method for post-synthesis cross-linking of such polymers. It is possible to use such modified membranes, e.g. poly(aryl sulfone) membranes in SRNF[1].

[bookmark: _GoBack]Environmentally more friendly two irradiation method as UV and EB cross-linking were applied in this work. Non-solvent phase inversion method has been used to synthesize the membranes which is followed by UV or EB curing[2]. Semi-interpenetrating polymer network (SIPN) of a linear polysulfone and a cross-linked polyacrylate formed the  matrix of the membranes. The choice of the photoinitiator and the cross-linker were the most crucial in all process. Therefore, the effect of the type and concentration of the photoinitiator and cross-linker functionality on the curing efficiency and membrane SRNF performance, as well as chemical stability was in-depth investigated. Also different irradiation doses were applied to tune curing parameters. Membranes with various morphologies from macrovoid- to sponge-like structure, as well as with good SRNF performance and superior chemical stability have been produced by tuning the synthesis conditions. The influence of phase inversion parameters, such as polymer concentration, co-solvent type and concentration, as well as evporation time, on SRNF membrane performance was studied additionally, for the most optimal system. 
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