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The “Assessment of the Chemical Evolution of ILW and HLW Disposal Cells” (abbreviation ACED)
Work Package of the EURAD EJP project concerns the assessment of chemical evolution at the
disposal cell scale involving component/material interactions and thermal, hydraulic and/or
chemical gradients via the consideration of ILW and HLW disposal concepts that are
representative of the various approaches being followed in Europe. The general objective of the
modelling approach presented here is to create a geochemical and coupled reactive
transport model for the assessment of the geochemical evolution along a carbon-steel
canister/Ca-Mg bentonite boundary in terms of corrosion rates and geochemical
alterations.
The modelling, conducted in the PHREEQC geochemical code, focused on the representation of 3
completed corrosion experiments (temperatures of up to 90°C) that provided data on the
corrosion trends of C-steel under compacted Ca-Mg bentonite conditions under both laboratory
and in-situ conditions.
To date, the development of the geochemical modelling in the PHREEQC code includes:
The modelling of the bentonite pore water chemistry
The equilibrium modelling of the canister - bentonite boundary
The kinetic modelling of corrosion processes at the canister - bentonite boundary
The final step will comprise the development of a complex reactive transport model, including the
consideration of Fe migration into the bentonite.
It is planned that the model will also be used for the evaluation of experiments conducted at
temperatures of up to 150°C which are currently underway as part of the ConCord WP of the
EURAD EJP project.
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