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PURPOSE OF THE ABSTRACT

The use of hydrogenase enzymes in biotechnology offers possibilities for cleaning up biocatalysis, replacing
glucose or formate as reductants with the atom-efficient H2 gas. Biocatalytic hydrogenations represent the
equivalent of hydrogenations catalysed by metals such as Pd/C, but without the need for precious metals.
Hydrogenases have been employed on carbon supports, together with NAD+ reductase, for heterogeneous
catalysis of NADH recycling,1,2 or in solution for recycling of reduced flavins3. This project aims to explore design
principles for carbon nanomaterials which are suited to supporting biocatalysts either in batch or continuous flow —
more broadly, providing opportunities for making biocatalysis more sustainable and environmentally friendly.
Carbon materials are synthesized by aerosol-assisted or floating catalyst chemical vapour deposition and
characterized by electron microscopy, x-ray photoelectron spectroscopy, and Raman spectroscopy. Various
material qualities are achieved both by targeting diverse intrinsic structural properties and through heteroatom
doping. Furthermore, electro-analytical and electro-synthetic methods are employed and the synthesized materials
are utilised as heterogeneous supports for redox enzymes. This poster describes new work at the interface
between Biocatalysis and Materials Science which will expand the biocatalytic toolbox towards new reactivities,
enabling greener chemical synthesis.
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