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Coupled processes at the metal container/clay barrier interface of a radiactive waste disposal: impact on radionuclide migration.
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Deep geological repository (DGR) is the world’s best solution for confining high-level radioactive waste (HLRW). DRG’s are multi-barrier systems (placed in adequate geological formations), where a metallic container confining the waste is surrounded by a compacted high-density bentonite clay barrier. The objective of DGRs is to delay the migration of radionuclides (RN) to the biosphere until their radiation is harmless.
Different processes are expected at the container/bentonite interface, such as hydration, temperature or radiation, imply metal canister corrosion and affect the safety of the DGR. The corrosive process occurring in the container can change the chemistry of the environment, disrupting the redox conditions and introducing corrosion products into the clay. All these processes can impair the barriers ability to prevent RN migration, so DRG safety studies are needed to identify which processes should be included in the assessment models to ensure realistic predictions.
Recent studies reveal the main uncertainties related to coupled processes that may affect long-term predictions of radionuclide migration. The absence of experimental data on the coupled effects of irradiation and temperature on RN migration at the interface drives this research.
A series of studies are proposed in my PhD project to address these topics and provide quality information on this global problem. A complete physicochemical characterization is proposed using microscopy and spectroscopic techniques (AFM, SEM, HR-TEM, FT-IR, Raman, RMN) as well as other complementary techniques (DRX, TG-DGS) to analyse of the microstructure and the composition of the samples. In addition, surface parameters will be determined to describe the radionuclide retention on the surface of the bentonite particles and on the selected corrosion products [1]. 
On the other hand, speciation and solubility of 75Se(IV), 99Tc(VII), 233U(VI) and 239Pu(IV) will be performed by geochemical modelling using the CHESS and Geochemical Workbench codes. All processes involved will also be modelled, after the completion of the experimental work [2].
Finally, radionuclide sorption experiments will be carried out to determine distribution in the phases and to evaluate their adsorption capacity under different conditions (pH, ionic strength, redox, temperature), evaluating the impact of the coupled processes.
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