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Abstract: Efficient heterogeneous catalysts are crucial for
renewable energy and sustainable feedstock. Traditional
computational catalyst design optimizes binding energies
of surface intermediates to achieve optimal catalytic
activity, guided by the Sabatier principle. The Open
Catalyst Project (OCP) has revolutionized this field by
providing a powerful screening framework. Using OCP
and machine learning, we predicted electrocatalysts for
the oxygen evolution reaction (OER) in water electrolysis,
evaluating 4,728 oxide materials and over 4 million
surface intermediate predictions. Our criteria included
synthesizability, stability, cost, and overpotential, leading
to new candidate materials verified by density functional
theory (DFT). Additionally, we collaborate with the
Center for Programmable Energy Catalysis (CPEC) to
enhance catalyst activity beyond the Sabatier limit by
modulating surface binding properties using a catalytic
condenser. This approach, tested in steam methane
reforming (SMR), shows promise for capturing methane
emissions and improving catalytic activity through
dynamic modulation. Our combined strategies aim
to accelerate the transition to a sustainable future.
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Prof. Lars Grabow is the Dan Luss Professor
in the William A. Brookshire Department
of Chemical and Biomolecular Engineering
at the University of Houston. He received
his PhD in Chemical Engineering from the
University of Wisconsin in 2008, followed by
postdoctoral appointments at the Technical
University of Denmark and Stanford
University. His expertise is the application
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have been cited more than 9,100 times
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by Industrial and Engineering Chemistry
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of ChemistryEurope, and was previously
Editor of Surface Science.

Dept. Phone: +1 207-581-2277
Dept. Fax +1207-581-2323

Dept. Website: umaine.edu/chb/
Host E-mail: thomas.schwartz@maine.edu


https://grabow.chee.uh.edu//
tel:12075812277
tel:12075812323
https://umaine.edu/chb/
mailto:thomas.schwartz@maine.edu

	0607ceb64baebd0a5935bb1319b509a05e1a9776a9a95b0b9b44c160de31cfea.pdf

