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Abstract:
The ability to exert control over an entity or a process is arguably the ultimate demonstration of our understanding of that process, and enables the full exploitation of its potential. Chemists have recently begun to incorporate control elements into catalyst design in response to an increasing interest in responsive catalytic systems.  Such systems enable new strategies for the modulation of reaction kinetics using various chemico-physical stimuli. The key to achieving stimuli-controlled catalysis is the development of a system in which the concentration or accessibility of the catalytic site in reaction media can be flexibly adjusted in response to external signals.
We report a conceptually new method to control reaction kinetics using an electrochemically responsive heterogeneous catalysis (ERHC) system consisting of a framework of conductive carbon fibers coated conformally with redox-switchable organometallic catalysts, prepared by a facile and controllable electrochemical deposition method. We show experimentally that the kinetics of a Michael addition reaction can be modulated continuously through changes in the applied voltage, while COMSOL simulations indicate that precise spatial and temporal control of reaction kinetics in a pack-bed-like flow reactor is possible. These factors suggest that under certain conditions the ERHC system could have distinct advantages over pH-, solvent-, or temperature-responsive catalytic systems based on soft materials.
