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Abstract:

The transition towards a decarbonized and more sustainable society requires the extensive use of
renewable resources. While the future of mobility is expected to rely largely on electrification and
hydrogen, it is equally crucial to reduce the dependence on fossil feedstocks for the production of
commodity chemicals. In this context, oxygenated monomers represent a clear example of molecules
for which lignocellulosic biomass offers significant advantages over petroleum-based routes. However,
turning this potential into reality demands the design of multifunctional catalytic systems that are
active, selective, and stable under relevant operating conditions.

This presentation will highlight three case studies illustrating the research activities carried out in our
laboratory. Starting from biomass-derived platform molecules such as furfural and 5-
hydroxymethylfurfural, we develop heterogeneous catalytic materials tailored for integrated
biorefinery processes. Through a combination of spectroscopic techniques, probe-molecule titration
experiments, and density functional theory (DFT) calculations, we aim to establish clear structure—
activity relationships. This approach enables us to identify the role of the different active sites and their
mutual interactions, providing rational guidelines for the improvement of catalytic performance.

Finally, kinetic studies together with process design and integration analyses are employed to assess
the technical and economic feasibility of the proposed catalytic systems, as well as to identify potential
bottlenecks for scale-up. The presentation will conclude with the introduction of FURANTEK, our spin-
off company focused on the industrial implementation of these technologies.



