Molecular (Photo)Electrochemical Reduction of CO>
to C1 products with 2, 4, 6 and 8 Electrons.
From Mechanistic Studies to Hybrid Systems.

Marc Robert
Université de Paris, Laboratoire d’Electrochimie Moléculaire
CNRS, F-75013 Paris, France
robert@u-paris.fr

Reduction of carbon dioxide has as main objective the production of useful organic
compounds and fuels - renewable fuels - in which solar energy would be stored. Molecular
catalysts can be employed to reach this goal, either in electrochemical or photochemical
contexts. They may in particular provide excellent selectivity thanks to easy tuning of the
electronic properties at the metal and of the ligand second and third coordination sphere.
Recently it has been shown that such molecular catalysts may also be tuned for generating
highly reduced products such as methanol and methane, leading to new exciting
advancements.

Hybridization of these catalysts with conductive or semi-conductive materials may lead
to enhance stability and new catalytic properties, as well as inclusion of molecular catalysts in
devices for applications. This approach bridges between homogeneous and heterogeneous,
and it raises new fundamental questions that may further lead to breakthrough in CO, reduction
chemistry.

Our recent results in these various areas will be discussed.
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