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A significant part of the overall energy consumption is related to the provision of heat–for heating of buildings
and tap water as well as for industrial processes (e.g. around 54% for Germany in 2010-2020 [1]). Considering
this as well as the fact that this thermal energy is still mainly provided using fossil fuels (above 70% for Ger-
many in 2020 [1]), energy transition is also a transition of the heat supply.
One challenge concerning this heat transition is the storage of thermal energy. Depending on the application
and energy source, targeted storage times can be over short (hours) as well as long periods (seasonal). Addi-
tionally, thermal energy can be stored and used directly, or conversion to and/or from a different energy form
is involved (e.g. power-to-heat).
A highly promising way to store thermal energy is by converting it to chemical energy using reversible gas-
solid reactions. The energy stored as chemical potential utilizing the endothermal decomposition of a solid
to a solid and a gas can be recovered at any chosen time –minutes or years after the storage process –as long
as the components are kept apart from each other and any other potential reaction partners. To recover the
stored energy, gas and solid are recombined and the exothermal formation of the initial solid compound takes
place, releasing the stored thermal energy. Depending on the chosen reaction system, a wide range of storage
temperatures can be covered (sub-zero [2] to above 1000 ℃ [3]).
Due to the necessity of a high accessible surface area of the solid reaction partner, these storage materials are
porous media mainly consisting of (consolidated) granular matter. According to the thermodynamic equilib-
rium of such reactions, solid temperature and reaction gas pressure are dependent on each other: The higher
the reaction gas pressure, the higher the equilibrium temperature. It is therefore imperative for the application
of the materials in thermochemical energy storage to evaluate solid properties such as thermal conductivity
and permeability to the reaction gas. However, as the storage process involves the transformation of one solid
to another, these properties change significantly as the solid structure is changing.
Our contribution aims to improve the understanding of the impact of the structural changes of thermochem-
ical storage materials on the transport properties of the porous medium. Based on experimental results on
reactor as well as particle scale, we discuss the evolution of the solid structure with a focus on the effects on
the reaction behaviour.
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