The 16th Femtochemistry Conference (FEMTO16)

5. ¢ = e LT ;
The 16 Femtc:rl.:r;pmlstry Conference

ik
=

Contribution ID: 154 Type: Invited talk

Towards femtochemistry X-ray studies of catalysis
on surfaces under operando
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Catalytic processes on surfaces are ubiquitous and a profound understanding has become even more important
in order to support the energy transition: virtually every process that can convert carbondioxide into fuels
and even the production of alternative energy carriers, like hydrogen or ammonia, involves processes on
surfaces. In order to rapidly tailor optimal catalysts that respect the new process conditions that are not
based anymore on natural gas or crude oil, requires a complete understanding of the underlying catalyst
configurations, reaction steps and energy landscapes.

X-ray studies at free-electron lasers have shown to allow to dissect reaction sequences and big steps have
been made to study catalysts under operando conditions - often with surprising results. Now the time is
ripe to combine both methodologies and an appropriate instrument is being developed. Furthermore, non-
linear X-ray methods are being developed and hold great promise to allow for X-ray studies with even higher
sensitivity to active surfaces. When this gets combined with the study of operating catalysts, we have a whole
new toolbox at hand to understand catalytic reactions while and where bonds are being formed and broken.
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