
Dienstag, uni 202630. J

Stuttgarter Physikalisches Kolloquium

Max-Planck-Institut für Festkörperforschung

Fachbereich Physik, Universität Stuttgart

Max-Planck-Institut für Festkörperforschung, Heisenbergstraße 1, 70569 Stuttgart-Büsnau

Ansprechpartner: Eberhard Goering

E-Mail: e.goering@fkf.mpg.de

Telefon: 0711 689-1756

16.15 Uhr

www.physik.uni-stuttgart.de/aktuelles/kolloquium

Lecture Hall 2D5

Abstract
The ability to accurately predict reaction rates at metal surfaces would profoundly improve our

understanding of heterogeneous catalysis. Given that this capability is now well-established

for gas-phase chemistry, why does it remain elusive for surface reactions? The central problem is

a well-justified skepticism toward current electronic structure theory specifically, its ability to provide–

accurate barrier heights for reactions at metal surfaces. This skepticism stems from known benchmarks

showing that density functional theory (DFT) at the generalized gradient approximation (GGA) often fails

to simultaneously describe gas-phase molecules and their adsorbed states accurately. This talk will

demonstrate that modern methods for measuring thermal rate constants for surface reactions cank (T)rxn

be leveraged using reaction rate theory to derive accurate barrier heights, providing experimental

benchmarks typically accurate to better than 1 kcal/mol. Our work reveals a crucial distinction: while

reactions involving adsorption/desorption (e.g. are not well described by DFT-GGA, theCO* CO(g)

barriers for on-surface reactions often are (e.g. * + * *). This analysis naturally raises relatedO H OH

questions in rate theory for surfaces, including the reliability of transition state theory, the role of tunneling

and vibrational anharmonicity, and the treatment of adsorbate electronic spin in adsorbate entropy

calculations.the latter likely requiring accurate solid-state wavefunction methods for definitive answers.

How well does DFT describe heterogeneous catalysis?
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