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Editorial for Special Issue of Journal of Catalysis on “Molecular Approach to

Heterogeneous Catalysis”

Catalysis has been for more than a century at the center of our
economy and is clearly one of the keys to sustainable development
because it involves efficient conversion processes, both in terms of
energy and atom economy. It is thus obvious that catalysis will still
play a central role in our future as human beings, and that catalysts
development and technology will remain a very active research
field.

It is clear however that catalysts (and catalytic processes) are
very complex systems, even more so when speaking about hetero-
geneous catalysts, where active sites are integrated at the surface
of materials or nanoparticles on top of materials or even at the
interface between the two. In view of improving them, one strat-
egy has been to develop more efficient catalysts in a predictive
way using molecular approaches without loosing the advantages
of heterogeneous systems.

In view of the recent advances in the understanding of complex
systems, including catalysts, at a molecular level, we (the Editors
of J. Catal.) have decided to devote a special issue to the design,
the preparation and the characterization of catalysts, in particular
heterogeneous catalysts, via a molecular approach.

This issue obviously includes the development of spectroscopic
methods, surface science and computational chemistry, which, when
combined, become very powerful tools to identify/characterize/
understand active sites and surface species at the molecular level,
by giving detailed information of their spectroscopic signatures
and reactivities. Developing catalysts via a molecular approach also
implies to discuss some of the breakthroughs in material chemistry,
which has given access to highly ordered and/or well-defined
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materials, where the composition and the arrangement of building
units can be controlled at the atomic and nano-scales. Comple-
mented by controlled surface functionalization, which includes
understanding of surfaces and their reactivity with well-defined
metal precursors, this can even lead unprecedented catalysts struc-
ture, reactivity and stability. Not surprisingly, this issue also incor-
porates understanding of molecular catalysts as well as gas phase
chemistry, which can provide important clues on how active cen-
ters work, telling us about how molecules are activated on single
atoms, clusters or larger ensembles, what is essential to under-
stand the intrinsic properties of specific systems.

While certainly not exhaustive, this issue delineates what is the
philosophy and what are the concepts behind the word “molecular
design and understanding of catalysts”. It also gives an idea on how
multidisciplinary this field has become, where many gaps still re-
main to be bridged, but where many progresses have been
achieved in the past decades. This issue does not intend to show
the frontiers, but rather how open the field is and how molecular
approaches could contribute as a discipline to the design of better
catalysts and catalytic processes.

Many surprises are in our way, and the Journal of Catalysis
clearly wants to contribute to uncover them by pushing the field
to the limit, revealing new concepts while relying on “solid” data.
We thus look forward to your future contribution to the field and
to J. Catal.
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