A copolymer of styrene, ethylene glycol methacrylate and sulfobetaine methacrylate to address solubility issue of zwitterionic materials and prepare antifouling bi-continuous membranes in one single step
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Abstract 

In-situ modification for the preparation of antifouling membranes consists in blending directly the matrix polymer with the antifouling polymer/copolymer in an appropriate solvent, and then casting the solution before forming the membrane by a phase-inversion process. Compared to any surface-modification process, there is at least one less unit operation involved. However, zwitterionic polymers, excellent antifouling materials, are hardly soluble with poly(vinilydene fluoride) (PVDF), a common material for membranes. Thus, all zwitterionic PVDF membranes reported so far were prepared by surface-modification, lengthy, costly and hardly scalable. This study addresses the challenge of blending PVDF and a zwitterionic copolymer composed of styrene units (anchoring segments), ethylene glycol methacrylate units (solubility enhancing units), and sulfobetaine methacrylate units (antifouling segments), named PS-r-PEGMA-r-PSBMA, to form fouling-resistant membranes in one step by vapor-induced phase separation process. Then, we evidenced that the membranes presented improved antifouling capability tested using various proteins, bacteria or blood cells, in static (adsorption) or dynamic (filtration) conditions. We also managed to control the structure of the membranes and obtained bi-continuous structures, which are highly desirable in MF/UF processes for their outstanding mechanical properties combined to high permeability.
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