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Smectite clays including Na-montmorillonite (Na-MMT) are
phyllosilicates or sheet silicate minerals that can internally
adsorb water at interlayers causing the clay d(001)
(interlayer) spacing to increase from ~ 9.6A (dehydrated) to
~12.5A (monohydrated), and to ~15A (bihydrated). However,
the mechanism for water movement (e.g., Darcy flow,
molecular diffusion) through the interlayer during
hydration/dehydration is  not well understood. Using
molecular dynamics simulations we investigate the water
transport through a bihydrated Na-MMT channel (Fig. 1).
When both left- and right-hand side reservoirs in Fig. 1 are
fully occupied by water molecules and a pressure of 10 MPa
is applied to the left “piston”, there is almost no net water
transport through the interlayer channel. However, when we
evaporate the water at the right-hand side reservoir water
molecules move through
the nanochannel with
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The results also suggest
that the flow rate
depends on the meniscus position controlled by the
evaporation process. The flow rate is enhanced when the
meniscus forms at the large OH-functionalized edge surfaces.
Our results provide an insight into the water transport through
the clay interlayer during the hydration/dehydration
processes.
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