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Abstract 
Bentonite buffers serve as a crucial engineered barrier in high-level radioactive waste repositories, limiting groundwater migration and retarding radionuclide transport. However, alkaline plumes from cementitious materials can accelerate the dissolution of montmorillonite, the major mineral component of bentonite. Thus, accurately modeling pH-dependent montmorillonite dissolution is essential for long-term performance assessments. This study investigates the pH- and temperature-dependent dissolution behavior of montmorillonite using the reactive transport modeling framework, PFLOTRAN. The model was quantitatively validated through benchmark simulations against previously reported experimental data. These findings enhance the reliability of montmorillonite dissolution models used in bentonite buffer assessments.
