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Condensation, Imbibition and Crystallization of
Molecular Liquids in Nanoporous Solids
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Vapor-condensation and capillarity-driven, spontaneous imbibition allow one to fill nanoporous media in a
controlled manner with molecular liquids. We present experimental studies on the dynamics of these filling
processes for a variety of porous media (silicon, silica, and gold with pore diameters ranging from 2 to 100
nm). These experiments are aimed at an exploration of the rheology of nanoconfined liquids as a function
of the complexity of their building blocks (hydrocarbons, liquid crystals, and water) (1,2,3). Temperature-
dependent X-ray and neutron diffraction studies complement these non-equilibrium with equilibrium studies
on the thermodynamics of the confined liquids, encompassing suppressed phase transitions (1), extremely
supercooled (1,4) and textured crystalline states (4) as well as entirely new liquid crystalline phases (5).
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