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ABSTRACT
Classical heterogeneous catalysis is extremely attractive for industrial production

since separation of product and catalyst usually is simple and complete. However,
in many technical, heterogeneously-catalyzed processes, only a small part of the
metal loading is responsible for the majority of the observed catalytic activity. In
traditional homogeneous catalysis, in contrast, all dissolved metal complexes
show a uniform reactivity that can be rationally optimized by the help of suitable
ligands. The price to pay is that product-catalyst separation is often difficult in
these systems.

Hybrid materials, as investigated in the Haumann lab, are bridging homogeneous
and heterogeneous catalysis by placing a suitable LIQUID (e.g. ionic, organic,
metallic) onto dedicated SUPPORTS (e.g. ceramic, carbon). Examples presented
in this work will showcase applications in hydroformylation, selective
hydrogenation and water-gas shift reaction. In addition, these hybrid materials
allow the implementation into membrane reactors for the first time, hence further
process intensification is possible.
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