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Nanocarbons are extremely small objects constituted of carbon atoms, which might lead to major
breakthroughs in energy, environmental science or medicine. However, since many of their applications
take place in water, we need to better understand how they interact with aqueous environment. In particular,
the origin and the nature of chemical reactions taking place at the surface of nanocarbons in water, either
induced by electronic or light stimuli, have to be unraveled. This project is dedicated to the characterization
of the electronic and molecular structures of nanocarbons (mainly nanodiamonds and graphene oxides) in
aqueous environment using a combination of spectroscopy methods. Using excitation energies ranging from
x-rays to infrared, electrons and molecular vibrations can be probed. The nanocarbons will be characterized
directly in liquid environment using microjet or flow cell systems. The impact of visible light excitation and
pH change, for example, on the nanocarbon electronic and chemical properties will be examined. From
these experiments, a global picture of electro- and photochemical reactions occurring at the surface of
nanocarbons in aqueous environment will be drawn, which will facilitate the design of next generation
carbon-based materials.
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