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Abstract
Solids can have a wide variety of structural and functional properties. In terms of electrical conductivity, they are used as metallic
conductors, semiconductors or insulators. Ceramic materials can even show superconductivity at practically usable temperatures. In addition,
ceramics are also able to transport ions. In many cases this conductivity is low, but in some cases it is very high and of practical importance
due to structural disorder in the crystal lattice. As a result, solids can take on tasks that electrons are unable to perform. These are particularly
important in the area of energy conversion and storage as well as environmental protection. In times of climate change and resource
conservation, they are of outstanding practical importance. Applications include new generations of solid state batteries, fuel cells,
electrochromic windows, and chemical sensors. In addition to ceramics with predominantly ionic conduction, such solids with mixed
electronic-ionic conduction play an important role that has so far been neglected, e.g. for electrodes for rapid charging and discharging.
The possibilities of developing and using such ceramics with predominantly ionic conduction as well as mixed electronic-ionic conduction
are shown in particular using the example of all-solid-state high-performance batteries. Applications in fuel cells and electrochromic systems
are also briefly touched upon.
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