
Biomass resources in the United States could be sustainably harnessed to produce up to 50 billion 
gallons of biofuel each year, which is enough to fuel all domestic and international air travel. Today, 
all 7 ASTM-approved pathways to sustainable aviation fuel proceed through catalytic upgrading 
steps. However, there are a number of catalysis challenges inherent in biomass conversion, including 
(1) diverse chemical functionalities resulting in competing reactions, (2) high water content and unique 
impurity profiles (relative to fossil feedstocks) leading to material degradation and catalyst poisoning, 
and (3) high oxygen content of intertwined biopolymers requiring advanced deconstruction and 
upgrading strategies. Further, to impact atmospheric carbon build-up on a time scale aligned with 
the International Panel on Climate Change guidance, catalysts and associated processes for biomass 
conversion need to be rapidly developed, derisked, and transitioned to the market.

To address this need, the mission of the Chemical Catalysis for Bioenergy Consortium (ChemCatBio) 
is to accelerate the catalyst and process development cycle for bioenergy applications. This 
presentation will describe our acceleration approach, which has an emphasis on bridging 
fundamental science and applied engineering, and highlight three distinct examples. First, we will 
discuss the utilization of advanced characterization techniques coupled with model compound 
studies to identify, understand, and mitigate the deactivation of Pt/TiO2 during catalytic fast pyrolysis 
of woody feedstocks. Second, we will compare multi-year catalyst development efforts across two 
different alcohol upgrading routes that were initiated sequentially in time (Cu-based catalysts for 
methanol and ethanol upgrading) and demonstrate a 4x acceleration of the catalyst and process 
development cycle. Finally, we will highlight two recently released tools, i.e., CatCostTM and the 
Catalyst Property Database, for improving research efficiency.
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