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Sorption and Spatial Distribution of U, Np, Pu, and Am on Granodiorite and Lamprophyre under Grimsel Groundwater Conditions: A Combined Batch and Autoradiographic Study
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Abstract 
In the case of failure of the bentonite-based engineered barrier system, radionuclide (RN) migration in fractured crystalline rocks will depend on the sorption capacity of the host rock and fracture-filling materials. Within the CFM1 project, we investigate dissolved and colloid-borne RN transport under Grimsel groundwater conditions (pH 8–9.6; Eh +200 mV and −220 mV).
This study provides the first comparison of RN sorption by lamprophyre dykes and granodiorite from the Grimsel Test Site (GTS) for key RNs (U, Np, Pu, and Am). A two-phase approach combines (1) batch sorption experiments on powdered rock with mineralogical characterization and redox control and (2) surface sorption experiments on bulk rock with autoradiography to identify preferential sorption sites.

The results will support RN transport models and in situ tracer tests at the GTS, providing insights into the safety performance of a heterogeneous crystalline host rock system.
1https://www.grimsel.com/gts-projects/cfm-section/cfm-aims
