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Abstract

Since the discovery of active sites by Sir Hugh Taylor, researchers in catalysis are intrigued by the identification
and nature of atomic sites which actively participate in turning over the catalytic cycle. For decades,
heterogeneous catalysis is considered to be functioning at the most stable sites on the catalyst surface, wherein
the elementary reactions are bound to follow a unique linear relationship between the reaction and activation
energies. However, in an altered paradigm, the reactivity of single atom alloys is showing a breakdown from
linear scaling [1], leading to erroneous interpretations from a first principle microkinetic model, employing
scaling relations and machine learning tools [2, 3]. Moreover, the site itself may not be the sole contributor of
reactivity. Instead, a statistical ensemble of active sites which could include the reactivity of metastable species,
may provide a more-suited expression for reaction rates. This is elucidated in the reactivity of metastable
molybdenum carbide nanoclusters for C-H activation in alkanes and alkenes [4]. Overall, the evolved
understanding of active site is providing a unique opportunity for rational catalyst design.
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