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Short description of possible research topics for a PhD:

medeling & simulation electrochemical corrosion testing

The corrosion of metals is a universal phenomenon with significant
economic and societal impacts and their protection has become a major
issue. This thesis subject aims to target new organic coatings allowing
an improvement in the corrosion resistance of Al alloys as well as a
reduction of the environmental load compared to existing coatings. We
propose to develop a rationalized search for organic inhibitors based on
a combined theoretical / experimental approach aimed at understanding
i) molecule / surface interactions at the atomic scale, ii) the 2D and 3D
self-organization in dense layers of organic molecules on metal surfaces
and iii) the corrosion resistance of the metal surfaces thus

functionalized. This approach, coupling modeling by DFT, advanced characterization of surfaces (XPS, ToF-
SIMS, AFM) and electrochemical measurements will be applied to Al alloys and to specific organic anchoring
molecules (silanes, phosphonates), which are known to be effective in Al corrosion inhibition.

Required background of the student:
The applicant should have a solid physico-chemical (material sciences) background together with a formation in
theoretical chemistry.
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