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Scientific description:    

Semi-fluorinated alkanes (CnF2n+1CmH2m+1, FnHm) which exhibit a lipophobic and hydrophobic 

character are able to form stable monolayer on the water surface (Langmuir monolayer), 

although they are completely hydrophobic. We have demonstrated by GISAXS that these 

molecules form at non zero surface pressure an hexagonal network of nano_domains with a 

very large parameter (>30 nm), structure that we recover by AFM on solid substrate (see figure). 

We now aim in obtaining a well defined metallic graphen network with a large parameter by 

using the FnHm structure as template. At first, we will add silver ions dissolved in the liquid 

subphase since they can be reducted by light irradiation. Indeed, due to the absence of polar 

head on the organic molecules, it is expected that the ions will agglomerate between the 

nanodomains.

 AFM image of a F8H18 

monolayer on a silicon wafer 

Langmuir monolayers formed by other 

semifluorinated molecules will be also 

Langmuir monolayer formed by other 

Semifluorinated molecules such as triblock 

FnHmFn or HnFmHn could be also studied 

by surface pressure versus surface density 

isotherms, Brewster Angle Microscopy on 

liquid subphase and AFM experiments after 

transferring the film on solid substrate 

(silicon wafer). 

 

 

We also developed a method, the surface radiolysis method which combine the irradiation 

using a grazing incident synchrotron x-ray beam and the self-assembling properties of organic 

molecules at the air-water interface to produce new metal-organic structures and interfaces. In 

this procedure, the metal ions dissolved in an aqueous solution are reduced by free radicals 

and aggregates in the vincinity of the molecular assembly. Moreover, the x-ray beam is also 

used to simultaneously probe in-situ the structural modifications of the surface by GIXD, 

GISAXS and surface fluorescence. An attempt on the SOLEIL synchrotron source will be 

done if the beam time is allocated and scheduled in the corresponding period.  

Techniques/methods in use:    Surface Pressure/surface density Isotherm, Brewster Angle 

Microscopy, AFM, Liquid surface GIXD, surface fluorescence (on synchrotron source) 
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