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Dr. Grabow leads the Computational Catalysis and Surface Chemistry group at UH. He is the first
recipient of the Dan Luss Endowed Professorship and was elected into the 2018 Class of Influential
Researchers by Industrial & Engineering Chemistry (I&EC) Research. He was awarded the NSF CAREER
(2015) and DOE Early Career Awards (2014), and was recognized by the University of Houston with the
Teaching Excellence Award (2014), Excellence in Research, Scholarship or Creative Activity Award (2017),
and the Undergraduate Research Mentoring Award (2020). His group uses the state-of-the-art high-per-
formance computing facilities at the UH Hewlett Packard Enterprise Data Science Institute and at the
national supercomputing centers to design solid state materials with functional interfaces. Dr. Grabow’s
research can be applied to environmental catalysis, carbon-neutral energy production, hydrocarbon
chemistry, and electrochemical energy storage devices. Additional information regarding the research
conducted by Dr. Grabow’s group is available at https://youtu.be/_wZLKunnxfU.

COMPUTATIONAL MATERIAL DESIGN

High performance, functional materials are a cornerstone for advanced manufacturing and innovative
technologies. In particular, the Houston area is home to many chemical manufacturers who use catalytic
materials to intensify their processes by making them more efficient, selective and less resource
consuming. Catalysts are also used to treat vehicle exhaust, treat waste water and enable renewable
energy technologies. The electrification of transportation, and in the long term, possibly the chemical
industry, may also require innovative and safe electrochemical storage solutions.

Dr. Grabow’s group integrates physical models with machine learning approaches to develop computa-
tional tools that help in discovering and designing novel catalysts with tailored properties and solid-state
electrolytes for safer batteries. Dr. Grabow conducts transient kinetic experiments in a Temporal
Analysis of Products (TAP) reactor to validate model predictions. Designing novel materials in silico is an
exciting avenue that aligns well with the mulit-agency Materials Genome Initiative and current interests
to leverage artificial intelligence for data-driven material discoveries that avoid costly trial-and-error
experimentation. A recent example of a computational catalyst discovery is a new cost-effective metal
alloy catalyst designed for diesel exhaust treatment, for which laboratory experiments show high CO
oxidation activity below 150°C and no inhibition by other pollutants.
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Figure (a) is a graphical schematic of the research activities in Dr. Grabow’s laboratory. Figure (b) shows the electron
density of a hypothetical new material for battery applications generated by a machine learning algorithm. Figure (c)
shows the electron density change in methane during its activation over a palladium catalyst. Figure (d) shows the CO
electro-oxidation activity of Pt-decorated Ru nanoclusters.
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