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Report for the visit of Prof. Hubert Girault (EPF Lausanne) to the group of Prof. Kakiuchi
(Kyoto University).

The purpose of the visit was primarily to investigate how the concept of electrochemistry with
ionic liquids developed by the group of Prof. Kakiuchi at Kyoto University could be applied to
oxygen reduction reaction (ORR). Indeed ORR is a major issue for chemical and
electrochemical energy conversion such as in fuel cells.

ORR was studied at liquid-liquid interfaces in Lausanne prior to the visit. The major drawback
of the classical liquid-liquid approach is the use of volatile and toxic organic solvents. In the
prospect of a green chemistry process, ionic liquids do circumvent this problem.

Some experiments were elaborated during the visit, and preliminary results have been
obtained. The gist of this novel approach is to coat a gold electrode with a thin ionic liquid
layer, and use this coated electrode in an acidic aqueous solution, but having a lithium salt
with an anion common to the ionic liquid. In this way, we were able to prove that the inherent
polarisation of the conceived ionic liquid/water system can act as a proton pump, driving
protons to the thin ionic liquid film.

During the visit, we have also designed novel separation methods by capillary electrophoresis
with ionic liquid emulsions. The ionic liquids have been prepared in Kyoto and will be tested
in Lausanne.

Finally, both laboratories have a common interest and long standing expertise in the field of
liquid-liquid interfaces functionalised by phospholipid for biomimetic studies. During the visit,
many discussions took place and the bases of a new model of phospholipid adsorption were
established. Both groups will implement this model in the coming weeks, and compute
adsorption isotherm. This theoretical study should provide a model to study peptide-lipid
interactions. From an experimental viewpoint, preliminary studies of peptide transfer
reactions using melittin were carried out.

Allin all, at least 3 joint publications should result directly from this visit.

During his visit, Prof. Girault was invited to present his work at Kobe University (7/10), Kyoto
Institute of Technology (8/10), Nagasaki University (14/10) and Osaka University (17/10). He
also presented his work at Kyoto Univeristy (28/10).



