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ChemCatBio Mission
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Mission: Accelerate the catalyst and 
process development cycle for 
bioenergy applications

Vision: The rapid decarbonization of 
our economy through utilization of 
renewable and waste carbon 
feedstocks

Potential Future Impact of Catalysis
In the chemicals industry alone, improvements in catalysts and related 

processes could save as much as 13 exajoules of energy and 1 gigatonne of 
CO2-equivalent per year by 2050 versus a “business-as-usual” scenario.*

*International Energy Agency, Technology Roadmap: Energy and GHG Reductions in the Chemical Industry via Catalytic Processes, 2013.
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Potential Impact of a Billion-Ton Bioeconomy
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Catalysis Challenges are Pervasive in Conversion of Biomass and 
Waste Feedstocks
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Serving as a Central Hub of Knowledge
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Accelerate market adoption by addressing critical catalysis challenges limiting 
commercialization of bioenergy technologies and facilitating industry access to national lab 

capabilities and expertise

Maintain an updated website to facilitate community outreach: Chemcatbio.org
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Acceleration Approach
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Advancing technologies across varying feedstocks
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Catalytic Pyrolysis

Ethanol Upgrading

Upgrading of C1 Intermediates

Upgrading of Biological Intermediates
Task 1:  PNNL

Ethanol

C4 Olefins
(butadiene, n-butene)Industrial 

Waste Gas, 
Syngas, 
Biomass C3-C6 Olefins

Jet/Diesel 
Range 

Hydrocarbons
Task 2:  ORNL

Solid Acid 
Catalysts

Feedstock Intermediate Chemicals or 
Fuel Precursors

Fuels

Task 3:  
PNNL

Generating energy-dense fuels and renewable chemicals from biomass and waste resources
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Achieving our Mission: Technology Development
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Developed a catalyst and process that achieves high yield to 
C3+ olefins from ethanol in one step, reducing the cost for 

production of sustainable aviation fuel

Cost Carbon Intensity

J. Zhang, et al., Green Chem., 2021
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Achieving our Mission: Acceleration
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Demonstrated a 4x acceleration of the catalyst and process development cycle
• Leveraged a design-build-test-learn cycle
• Compared catalyst development efforts across two different alcohol upgrading routes 

that were initiated sequentially in time
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• Tap into our intellectual property

• Leverage our capabilities and expertise through 
cooperative research agreements and directed 
funding opportunities
- Advanced materials characterization
- Multi-scale computational modeling
- Catalyst evaluation in integrated processes

• Join forces on proposals to competitive 
solicitations

• Utilize our tools to improve your research 
efficiency
- CatCostTM

- Catalyst Property Database

• Internships and post-doctoral fellowships

Working with Us
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Summary
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• Catalysis will play an enabling role in decarbonizing the fuel and chemical sectors
• Biomass as a feedstock introduces unique challenges for catalytic technologies
• ChemCatBio seeks to accelerate the catalyst and process development cycle to help 

shorten the time to market for renewable technologies

Learn more and subscribe to our newsletter (The Accelerator) at chemcatbio.org
Contact Info: Joshua.Schaidle@nrel.gov
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Thank you!
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ChemCatBio Team
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