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Facing the current environmental and energy crisis, the activation of small molecules such as water, 

molecular oxygen, molecular nitrogen and carbon dioxide represents a main research challenge. In 

particular, the utilization of solar energy combined to catalysts made of abundant and non-toxic 

materials to generate C1 building blocks (carbon monoxide, formaldehyde) and energy vectors 

(methanol, methane) is a strategic objective. 

To efficiently convert sunlight into electrons and then into chemical energy stored in molecular 

bonds, either by photochemical  or photoelectrochemical ways, chemical processes require a 

selective and robust catalysis with desired properties, which necessitates the intimate understanding 

of the reaction mechanism at the molecular scale. 

In this presentation, I will give some examples of the most recent studies developed in the REACTE 

group at LEM on the association of molecular catalysts with materials (carbon nitride1, graphene 

derivatives2, MOFs3) to efficiently use solar light to achieve the catalytic reduction of CO2 into CO and 

beyond4,5. 
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