Collapse of mesoporous silicas induced by radiation damage — Comparison of

external and internal irradiation
Jun LIN*, Clara GRYGIEL**, Sandrine DOURDAIN*, Yannick GUARI***, Cyrielle REY*,
Jérémy CAUSSE*, Olaf WALTER**** Xavier DESCHANELS*
*ICSM, CEA, CNRS, ENSCM, Univ Montpellier, Marcoule, France
**CIMAP, CEA-CNRS-ENSICAEN-UNICAEN Bd. Henri Becquerel, Caen, France
***]CGM, Univ Montpellier, CNRS, ENSCM, Montpellier, France
*#x*JRC Karlsruhe, Germany

Considering their large interfacial surface, nanoporous materials offer interesting perspectives for
the study of the evolution of damage induced by irradiation [1]. In order to study this phenomenon,
thin films and powders of mesoporous silica (SBA15, MCM41) produced by sol-gel process were
respectively irradiated with ions (Au, Xe...) and electrons (0.5 - 2 MeV). In all cases, significant
compaction of the porous network was observed, inducing a collapse of the mesoporosity [2-3].
More recently SBA15 samples were doped with plutonium 238. The collapse of the mesoporous
structure induced by the recoil nucleus of 2**Pu alpha decay seems less than that observed following
external irradiation. The presentation aims to discuss the observed differences.

From a technological point of view, the observed effects could be used for the encapsulation of
radionuclides in mesoporous materials (silicas) which opens new perspectives for the treatment of
radioactive effluents.
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