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Alternative MOF architectures with improved membrane homogeneity and enhanced gas transport properties
[bookmark: _GoBack]Mixed-matrix membranes (MMMs), 2D materials, and highly structured carbon derivatives offer greatly improved transport properties, although often at a prohibitive cost for industrial implementation. Moreover, the size sieving benefits of MMMs are countered by decreased mechanical properties, solution instability, and a poor MOF-polymer interface.  Many of these disadvantages result from the micron-size scale and polydispersity of MOFs.  Therefore, we developed a novel class of branched MOFs by chemically modulating crystal growth.  The MOF used, HKUST-1, has dimensions as low as 20 x 100 nm and has an abundance of coordinatively unsaturated metal sites favorable for CO2 sorption.  The branched MOFs were loaded into a highly permeable polyimide, 6FDA-DAM, at 10-30% weight concentrations, and then compared to similar loadings of bulk micron-sized HKUST-1 particles.  SEM images of branched MOFs showed a uniform dispersion of MOF in the polymer matrix, whereas the bulk MOFs resulted in highly heterogeneous membranes with agglomerations of the HKUST-1 nanoparticles. The branched MOFs were also characterized by DLS, XRD, BET, and high resolution TEM to investigate dispersion and properties of the desirable interconnected MOF structure.  The branched MMMs displayed large enhancements in CO2 permeability without a significant loss in CO2/N2 or CO2/CH4 selectivity, and they demonstrated much higher resistance towards CO2 plasticization compared to the pure polymer.  The mixed gas properties of these branched MMMs will also be compared to the bulk derivatives and the pure polyimides.  Finally, the possibility of using branched, smaller-sized nanoparticles will be discussed as a path towards industrial viability for advanced composite membranes.
