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Due to their potentially higher energy densities and advantages in safety, all solid-state batteries
(ASSBs) are being considered to replace conventional Li-ion batteries in a number of applications.
Ceramic garnet-type electrolytes are promising candidates for the solid electrolyte in ASSBs because
they provide high ionic conductivity and a wide electrochemical stability window.

To improve battery performance, the optimization of the composite cathode in ASSBs is crucial. The
microstructure of the cathode as well as interface phenomena occurring between active material
particles and electrolyte grains are performance-limiting factors which need to be improved.

In our contribution, we present microstructure resolved simulations in the 3D simulation framework
BEST [1] demonstrating the effects of characteristic properties of the microstructure on the cell
performance. By simulation studies using composite cathode microstructures with different particle
size, active material fraction, and sinter density, we are able to identify advantageous properties which
can serve as a target for the cell production.

In the experiments, a large polarization of garnet-based ASSBs is observed which is commonly
attributed to secondary phase formation between the active material and electrolyte in the production
process [2]. Therefore, a new electrochemical interface model is introduced to account for the
hindered transport of Li and electrons due to secondary phases. This model is based on physical
parameters of the interface and, thus, can be used to get insights into the interface properties which
are still subject of intensive research [3].
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