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Some key requests for future sustainable energy storage systems are abundant,
uncritical, non-toxic and recyclable materials and energy carriers. In this regard,
nanoporous materials with “simple” composition like silica or carbon in
combination with water and aqueous electrolytes or with molecular hydrogen
are very appealing. Although such systems are currently still seldom competitive
due to restricted performance, the need of a low carbon footprint over the whole
life cycle will make them considerably more attractive in the future.
From a fundamental science perspective, there are still many open questions
related to fluid- solid interactions in nanoporous materials and devices.
Experimental challenges are related to the difficulty in accessing such systems
at the relevant length- and time scales in-situ during operation. Due to their high
sensitivity for hydrogen, neutrons are an excellent probe to study the structure
and dynamics of such systems. In this lecture | will report on some of our recent
neutron scattering experiments on nanoporous systems for:
1) Elastic energy storage by forced water intrusion into hydrophobic
nanoporous silica.
2) Carbon-based nanoporous electric double-layer capacitors with agueous
electrolytes.
3) Hydrogen densification in ultramicroporous carbons.
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