Thin Film Nano-composite (TFN) Membrane with Metal Organic Framework (MOF) for Antimicrobial Property
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Novel thin film nano-composite (TFN) membranes were prepared by interfacial polymerization of m-phenylenediamine and trimesoyl chloride with iron 1,3,5-benzenetricharboxylate (Fe-BTC) metal organic framework (MOF) on a porous polysulfone (PSF) support. Fe-BTC particles with less than 500 nm with 1300 ~ 1600 m2/g of surface area were employed to improve both membrane performance and antimicrobial activity. The presence of Fe-BTC in the polyamide layer of TFN membrane was confirmed by the analysis of FT-IR and SEM with EDS. In addition, various surface properties of the Fe-BTC based TFN membranes were determined by surface (zeta) potential, water contact angle, and AFM. Reduced surface energy with the free volume between polyamide and Fe-BTC particles in the obtained TFN membrane improved the water performances. In particular, the TFN membrane with 1 wt.% of Fe-BTC showed 3.0 LMH/bar of water flux and 97.2% of NaCl rejection. In the antimicrobial test, the Fe-BTC based TFN membranes revealed a significant reduction in the number of live bacteria on the surfaces by 93.5% and 65.3% for E. coli and S. aureus, respectively, indicating its strong antimicrobial properties against both gram-negative (E. coli) and gram-positive (S. aureus) bacteria.         
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