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The 2030 United Nations (UN) Sustainable Development Goals offer a blueprint for the world to tackle rising CO2 emissions by transitioning away from fossil resources; if average global temperature rises are not to exceed 1.5 °C, a large proportion of existing oil, gas and coal reserves must remain unused. Such aspirations necessitate new chemical technologies to produce sustainable transport fuels and value-added chemicals, starting from raw materials such as biomass, CO2 or water as sustainable feedstocks. The drive for a ‘zero waste economy’ also encourages a circular approach to valorize waste feedstocks (Figure. 1). [endnoteRef:1] [1: .  	Abbas, A., Cross, M., Duan, X., Jeschke, S., Konarova, M., Huber, G.W., Lee, A.F., Lovell, E.C.,  Lim, J.Y.C., Polyzos, A., Richards, R., Wilson, K., One Earth, 2024, 7, 738.] 
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Figure 1. Catalytic biorefining of waste 

Catalysis underpinned the development of the modern chemical industry, contributing to 90 % of chemical manufacturing processes, and facilitating energy efficient, selective molecular transformations. This presenation will discuss innovations in catalyst/process design required to overcome the scientific and engineering barriers to the economic production of low carbon fuels and chemicals from sustainable feedstocks. Case studies will explore nanoengineering of bifunctional catalysts for the upgrading of bio-oils and alcohols to fuels,[endnoteRef:2], [endnoteRef:3] the production of platform chemicals and fuel precursors from waste derived sugars,[endnoteRef:4] and tuning of pore architectures to enable substrate channeling in cascade reactions.[endnoteRef:5] [2: . 	Ainembabazi, D., Horlyck, J., Dolan, D., Finn, M., Lee, A.F., Wilson, K., Voutchkova-Kostal, A., ACS Sustainable Chem. Eng. 2021, 9, 14657.]  [3: . 	Hunns, J.A., Durndell, L.J., Zhang, X., Konarova, M., Lee, A.F., Wilson, K., ACS Catalysis, 2024, 14, 7952. ]  [4: . 	a) Merenda, A.; Orr, SA.; Liu, Y.; Hernández Garcia, B.; Osatiashtiani, A.; Morales, G.; Paniagua, M.; Melero, J.A.; Lee, A.F.; Wilson, K., ChemCatChem, 2023, e202201224; b) Yang L., Forster, L., Mavridis, A., Merenda, A., Ahmed, M., D'agostino, C., Konarova, M., Seeber, A., Della Gaspera, E., Lee, A.F., Wilson K., ChemSusChem, 2025, e202401494]  [5: . 	Isaacs, M.A., Parlett, C.M.A., Robinson, N., Durndell, L.J., Manayil, J.C., Beaumont, S.K., Jiang, S., Hondow, N.S., Lamb, A.C., Johns, M.L., Wilson, K., Lee, A.F., Nature Catalysis, 2020, 3, 921.] 
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