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Transport and dynamics of fluids in nanoporous networks play a significant role in many applications of
porous materials, most notably catalysis, separation and adsorption technologies. Yet, direct experimental
measurements of such phenomena at a pore-scale/microscopic level is challenging and key parameters such
as diffusion or adsorption coefficients are often extrapolated using indirect macroscopic measurements. In this
context, nuclear magnetic resonance (NMR) methods offer some key advantages since they are non-invasive,
chemically selective and allow generally fast acquisition of the experimental data. Traditional applications of
these methods have been in the area of reservoir engineering and oil/water/rock systems.[1]

In recent years, new applications of such methodologies have been extended to systems such as heteroge-
neous catalysts, membranes for gas separation as well as soft materials. In this work, the latest developments
in these areas are presented. In particular, both high-field as well as newly developed low-field bench-top
NMR techniques are used to unravel the behaviour of challenging systems such as photocatalysts and hetero-
geneous organocatalysts for chemical manufacturing, soft materials for drug delivery as well as mixed matrix
membranes for gas separation.[2,3,4] In-situ multi-nuclear (1H, 13C and 19F) NMR spectroscopy, diffusion
and relaxation methods able to provide new and exclusive insights into reaction, diffusion and dynamics of
fluids at the solid interface within the pores are used to rationalise and optimise the design of such porous
materials, with a particular attention to the structure-transport-activity relationship.
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