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A sustainable future likely will include re-usage of carbon. One source of such carbon is biomass, i.e. plant
matter and waste, which features a complex chemical composition that can vary notably. It is a huge
challenge to find and to understand processes that convert these molecules into uniform target chemicals. In
most cases many defunctionalization reactions, mostly of oxygen-based functionalities, have to be carried out.
We explored computationally various catalytic reaction networks of (hydro-)deoxygenation and reforming
reactions, starting from biomass-derived model molecules. We focused on differences between aliphatic
alcohols (e.g. ethanol, propanol) and aromatic alcohols (e.g. phenol, guaiacol). Using results obtained from
DFT plane-wave calculations on slab models, we discuss reforming and hydrodeoxygenation reactions of
propanol on Pt [1-3] and compare the results to the situation on the more oxophilic transition metal Ru.[4]
Moreover we illustrate the complex reaction network of aromatic oxygenates over transition metals on the
example of the hydrodeoxygenation of guaiacol to phenol and benzene over Ru.[5] For the latter case,
detailed insight on the experimental processes allows one to rationalize how the selectivity varies with
hydrogen pressure.
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