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SUMMARY

My research interests concern the computational chemistry of crystalline materials and the
understanding of structure-properties relationships, in close conjunction with parallel experimental
investigations. My research efforts relate to nanoporous materials (zeolites, hybrid organic-inorganic
frameworks, MOFs, POMOFs) as tunable platforms to perform adsorption/separation processes,
catalysis and photocatalysis. We use molecular level modeling, including both ab initio and force-field
approaches, to gain a deeper insight into the atomic scale structure of existing or hypothetical
crystalline edifices, with a special attention to what might induce specific properties, stabilize specific
structures (template, organic linkers, linker’s substituents) and destabilize others, while elucidating
processes occurring at the host-guest interface. With respect to metal-organic frameworks, a recent
focus is to develop strategies for targeting new photocatalytic systems by taking advantage of MOFs
modular nature to heterogenize and stabilize efficient molecular catalysts for the photoreduction of
CO.. | also explore the computational design of bio-inspired materials combining MOFs’ porosity and
enzymatic functionalities imported through the grafting of amino acids, and explore host-guest
interactions using combined simulated annealing and Density Functional Theory calculations.
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