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Scientific description:    
Supercapacitors based on ionic liquids (IL) and graphene are promising devices for energy 
storage. Due to the electrostatic double-layer between the Graphene and the IL, 
supercapacitors can store and deliver energy, with an important lifetime of charge-discharge 
cycles, much faster than batteries. However, the limited access of IL ions to the Graphene 
electrode, thus their low specific energy (the total amount of energy stored in the device 
divided by its weight) made these devices not yet capable to replace batteries. Therefore, we 
aim in studying the Graphene/IL interface to understand their mutual interactions using 
Langmuir films, a procedure allowing to elaborate and study monolayers and interfaces on 
the water surface under various physico-chemical conditions. 
We already studied Langmuir films of graphene oxide (a derivative of graphene) and various 
IL separately and obtain that [C20mim][NTf2] is the most appropriate IL to form stable 
monolayer on the water surface. We are planning now to study the mixture of graphene-
[C20mim][NTf2]. The experiment will consist in surface-pressure versus surface density 
isotherms on Langmuir films, Brewster angle microscopy at the water-air interface and atomic 
force microscope after transferring the film onto to a solid substrate (silicon wafer). 
 
Techniques/methods in use: Langmuir films, Brewster angle microscopy, atomic force 
microscope. Participation to an X-Ray experiment at the synchrotron SOLEIL will depend on 
the schedule 
Applicant skills: An interest and motivation in experimental research 
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