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Among energy conservation strategies, many rely on replacing thermally driven separation processes, like distillation, with more energy efficient hybrid processes that incorporate thin films functioning as permselective membranes. We are developing a novel membrane technology that will enable energy efficient separations in the chemical, petrochemical, water, fossil fuel and renewable energy industries. The technology is based on a recently discovered class of materials: zeolite nanosheets. Zeolite nanosheets are crystalline, nanometer-thick layers of silicon dioxide containing precisely sized pores of molecular dimensions. Their synthesis and structure determination and their use in forming compact, highly selective and highly permeable membranes will be presented. The recent demonstration of zeolite nanosheet assembly in a house-of-cards arrangement to form hierarchical (mico- and mesoporous) zeolites and applications in catalysis will be discussed.








