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NORTHWESTERN UNIVERSITY

EVANSTON, ILLINOIS
Will present a seminar on

“HIERARCHICAL MODELING OF NANOPOROUS
METAL-ORGANIC MATERIALS FOR
CATALYSIS AND ENERGY STORAGE”

Recently several exciting new classes of nanoporous materials have been developed consisting of metal or metal oxide vertices interconnected by rigid organic linker molecules.  These structures range from discrete triangles, squares, and cubes to extended grids and frameworks.  The synthesis exploits supramolecular coordination chemistry and directed assembly and can use a variety of chemistries for the bonding of vertices with linkers.  The nanometer-sized cavities and pores in these structures may lend themselves to new advances in adsorption, membrane separations, and catalysis.  Because of the predictability of the synthetic routes to metal-organic materials and the nearly infinite number of variations possible, molecular modeling is an attractive tool for screening new structures before they are synthesized.  Modeling can also, as in other systems, provide insight into the molecular-level details that lead to observed macroscopic properties.

We have used atomistic simulations to predict adsorption and diffusion properties of small molecules in metal-organic frameworks (MOFs) to explore applications in adsorption separations and energy storage.  Using insights gained from the simulations, we have proposed new MOFs that are predicted to have improved properties over current materials.  We have also used electronic structure calculations together with force field modeling to understand the solution-phase structure of “molecular squares” and how this impacts their use as hosts for catalytic sites that can function as simple artificial enzymes.  Electronic structure calculations provide detailed information about the reaction mechanism of olefin epoxidation using porphyrin catalysts encapsulated within molecular squares.

THURSDAY, FEBRUARY 1, 2007
COOKIES AND COFFEE -- 2:45 P.M.

SEMINAR -- 3:00 P.M.

SARKEYS ENERGY CENTER, ROOM M-204
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