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Most efficient chemical processes used in industry rely on heterogeneous catalysis.
While the search for more sustainable processes and the changes in environmental
policies impose the continuous development of more efficient catalysts, we have
currently little understanding of the structure of the actives in these processes.
Hence, due to their inherent complexity, heterogeneous catalysts have been mostly
developed empirically.

Here, we will show how constructing active sites, one atom at a time on surfaces,
enables molecular-level understanding and implementation of rational approaches
for the improvement of catalytic processes. We will first illustrate how this approach
enables to generate selective single-site catalysts. We will next show how from these
isolated (single) sites, one can generate and understand far more complex systems
such as supported nanoparticles, where interfaces, alloying... play a critical role. This
lecture will be developed around these themes and will show how the development
of advanced characterization tools augmented by computational approaches can
provide useful information to bridge the gap between fundamental and applied
(industrial) catalysis.
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