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Effect Surface Chemistry on the Properties of
Nanoconfined Water

In many natural and technological settings, water exists not as bulk liquid but as thin interfacial films or within
nanopores, where its behavior is strongly influenced by surface chemistry. These constraints can significantly
alter hydrogen-bonding compared to bulk water, raising the question of whether surface chemistry can be
deliberately tuned to control interfacial water properties.

Our research tackles this challenge using periodic mesoporous materials (PMOs) whose pore walls are func-
tionalized with organic bridges to create nanoscale patterns with adjustable repetition lengths, hydrophilicity,
ionic surface charge and H-bonding capacity [1]. With pore diameters of ~4 nm, these systems provide precise
models for studying how molecular-scale heterogeneity shapes the physics of surface water.

We will present results from recent work where the structure and dynamics of water confined in the nanopores
or adsorbed on the inner surface of PMOs were investigated by the combination of various high resolution
quasielastic neutron scattering experiments [2,3] with broadband dielectric spectroscopy [4] and Raman spec-
troscopy [5] covering thus extended temperature and time scales.
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