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Most efficient heterogeneous catalysts used inidligtr are generally very complex systems.
Computational chemistry is of great help to unrateir atomic-scale structures and understand their
roles in the catalytic reaction. Very often howew@mple structural models are proposed to undadsta
catalytic reactions. In the present talk, we wilb& how Density Functional Theory (DFT) calculatson
were used to provide an original information abthé structure for active sites of complex catalytic
systems of industrial relevance, as a functionhefrtenvironment, to assign spectroscopic obs&msti
and to quantify the kinetics of multi-step reactidhey can catalyze.[1] The focus will be put otalyic
reforming heterogeneous catalysts. Catalytic refiognis a very important process in the refinerythat
core of the production of gasoline with high octamuenber, and also providing hydrogen. Catalysts are
composed of sub-nanometric platinum particles d&gzbon a gamma-alumina support. The nature of the
active sites and their catalytic behavior remaimsadter of debate. We will show the contributionabf
initio calculations to elucidate the physical-chemistfytliese systems,[2] revealing original cluster
morphologies in this size range (about 13 atomisyyf8ch also depend on the level of hydroxylatidh,[
possibly chlorination,[5] of the surface. The réaet environment-dependent (hydrogen and
hydrocarbons) morphology of subnanometric platirama platinum-
tin clusters was also revealed,[6] and employedaf@tate-of-the-art
assignment of XANES spectra.[7] The effect of plath alloying with
other metals is also addressed.[8] Finally, we show these feature
impact the reactivity of the particles for alkanehgdrogenation,[9]
paving the way for the introduction ab initio kinetic data in kinetic
models, to access macroscopic predictions thanka tmultiscale
approach.[10]
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