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Abstract | Clean water scarcity affects over two billion people globally, making efficient desalination and treatment critical. While

thermal methods (MSF, MED) dominate in some regions, membrane-based processes like reverse osmosis and
ultrafiltration (UF) are preferred due to lower energy demand. However, conventional UF membranes suffer from low
hydrophilicity, severe fouling, and limited permeability. The aim of this project is to develop a hybrid UF membrane by
incorporating MOF-101 into a polysulfone matrix to overcome these limitations. The resulting UF/MOF-101 membrane
exhibits significantly enhanced hydrophilicity (contact angle 57.26°), high thermal stability (~3% mass loss up to 400
°C), well-dispersed MOF particles, and an asymmetric porous structure. Filtration tests showed pure water flux of ~25
L/m?-h at 3 bar with excellent antifouling resistance and no compaction. The successful integration of MOF-101 markedly
improves water permeability, fouling resistance, and durability, positioning the hybrid membrane as a promising next-
generation solution for sustainable water treatment and desalination.
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