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Short description of possible research topics for a PhD:
In the context of the scheduled scarcity of fossil energy resources and increasing carbon
dioxide emissions, it becomes imperative to make alternative fuels availablesuch as hydrogen
or synthetic hydrocarbons. Today mainly produced from fossil carbon resources (by methane
steam reforming and Fischer Tropsch process, for example), they will play a major role in the
future energy mix only if they can be produced from viable processes from energetic,
economic and environmental points of view. CO2retroconversion and water photodissociation
could separately fulfill this role.The proposed topic is based on the combination of these two
processes to produce hydrogen and carbon monoxide, or eventually methanol, from photodissociation of carbon dioxide and water at the same time. The process will benefit from the
efficiency of TiO2 based aerogels to harvest UV radiation in order to dissociate water. Such
materials will be modified by doping to increase their range of light absorption and efficiency.
They will also be tested for CO2retroconversion and cophotolysis of water and carbon
dioxide.The work will build on the developments of the group in the field of photolysis of
water on the one hand and the synthesis of aerogels on the other hand. It will include both
materials and processes developments. It will consist in assessing the ability of the materials
developed in the study to produce H2and/or CO from H2O and/or CO2(preparation and
characterization of TiO2 aerogels, doping, theoretical and experimental study of the new
process).
Required background of the student:
Good knowledge inmaterials science, chemical synthesis and characterization, solid physics.
Knowledge in photochemistry would be appreciated.
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