lon track polymer membrane, a versatile
tool for research and applications
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Tracks formation



lon-matter interaction : Energy loss
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Tracks at the surface of some solids

lonic crystal CaF, amorphous metallic alloy
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Defaults in a latent track in a polymer film

- Chain scission
- Amorphization
- Gaz formation (CO,, C_H.,...)

- Radical formation

- Cross-linking
- Multiple bonds (ex. C=C, C=C)
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Radiografted ion-track membranes for fuel cell: creation of proton conductive channels
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Clochard M. C. et al. "lon track grafting : A way of producing low-cost and highly proton conductive membranes for fuel cell"
Journal of Power Sources, 2010 195, 223-231 + 5 patents



Track revealing : track-etching



1srt application: membranes for filtration
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Track etching
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Radiografted track-etched polymer membranes



Radiation-induced grafting to chemically modify track-
etched pore interior
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35 Images CLSM of PVDF-g-PAA membranes modified with ethylenediamine
prior to radiografting.
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Fluorescein isothiocyanate reacts with amine functions, i.e. oxydation
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Controlled radical polymerization inside nanopores

Radiation induced RAFT mechanism
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Technological transfer to industry of radiografted track-etched membranes:

Early warning sensors for monitoring toxic metal ions
CAPTOT Technology

2017 prototype
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Perspectives with GSI-FAIR swift heavy ion beam facility

water desalination using nanoporous graphene

Simulations results

D. Cohen-Tanugi, J.C. Grossman, Nano Lett. 12 (2012) 3602.

Practical problem:
how to handle such a thin and fragile nanoporous 2D membrane?



Fabrication on hybrid membranes based on nanoporous graphene:
A collaborative work
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Intensity (arb. units)

Characterization of nanoporous graphene-on-PMMA substrate
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... still lot of work to come up to a filtration system but feasability is done !



In summary... lon track polymer membrane, a versatile tool for research and applications

Bi-functional membranes

Template synthesis
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