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In nanoporous media the geometrical confinement - e o ¢
r o : "~ X\ beam spacing d

and pore wall-fluid interactions as well as complex
pore morphologies may significantly alter water’'s .
physmo_-chemlce_ll equilibrium and non-equilibrium ' ¢ A; (]

properties, causing, for example, the molecular struc- “dhw# e i e diancels
turing of the fluid, huge negative Laplace pressures in ¥ - ' detechinl
the liquid and changed shear viscosities.

In the first part of my talk | will present opto-fluidic, X-
ray and neutron scattering experiments on capillarity-
driven transport, self-diffusion dynamics of water and
aqueous el.eCtrOIytes n nanpporoys TSO“d.S [1, 2] as Laser cantilever bending experiments reveal reversible defor-
well on the interplay of water’s capillarity with the con-  mation of nanoporous silicon upon electro-sorption in aqueous
fining solids’ elasticity [3, 4]. The observations on the electrolytes [8].

effective, porous-medium scale will be related to the

single-nanopore fluid properties [2], also by resorting to computer simulations. In the second part of my talk
I will exemplify that exploiting water’s peculiar nanofluidics in combination with self-organized porosity in
solids offers an entirely novel design space for sustainable, active integrated materials with functional diver-
sity. In particular, | will present porous materials with electrically switchable wettability and hydraulic perme-
ability [5] as well as large electrochemo-mechanical actuation for potential applications in Lab-on-a-Chip flu-
idics, sensorics, water filtration and energy conversion [5,6,7,8].
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