Nanostructured surfaces
Development of the nanosized structures at the steel 3 – bentonite interface under conditions of geological repository
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Nowadays the creation of a geological repository for radioactive waste belongs to the most important and relevant objective in Ukraine. The geological repositories of high-level hot waste and spent nuclear fuel located in high-density granites of Sweden and Finland have been considered as an optimal prototype of such type of an engineering structure that will be constructed in Chernobyl exclusion zone or neighboring regions. Functional organization of the deep geological repository provides the contact of a steel canister material with a bentonite buffer in the presence of ground water. Whereas the natural Na-bentonite MX-80 (Wyoming, USA) is most commonly used as a buffer material in geological repositories in Europe [1], bentonite from Tcherkassy clay deposit may be considered as its Ukrainian analogue.

Despite the fact that the phase transformation processes at the interface steel – bentonite are widely discussed in scientific works, the published data are significantly discrepant [2]. So, the complex study of mineralogical and geochemical processes at the steel – bentonite interface alongside with modelling of radionuclide migration due to filling up the contact area by ground water has allowed to estimate a longtime reliability of the geological repository and safety of the container material and bentonite buffer as well.
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