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Smectite clay minerals are natural nanoparticles that
contribute predominantly to the overall mass and specific
surface area of soils, sediments, and sedimentary rocks in
temperate weathering environments. Here, we present recent
advances on the use of molecular dynamics (MD) simulations
to evaluate key aspect of the geochemistry of these minerals,
notably the existence of an electrical double layer (EDL) at
the clay-water interface, the role of the EDL in mediating the
aggregation of smectite clay colloids, and the thermodynamic
and transport properties of water within smectite clay
aggregates. Our results are relevant to a range of topics
including the use of clay-rich rocks in the geologic storage of
CO. and radioactive waste, the flow of water and
hydrocarbons in soils and sedimentary formations, the
consolidation of fine-grained sediments, and the mechanics of
clay-bearing faults.



