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Batteries, Electrolyzers & Fuel Cells
We focus on the development of active materials as well as on
the design of electrodes for electrochemical cells.
For lithium-ion batteries, commercially available as well as
novel active materials are synthesized and evaluated
regarding typical degradation processes such as gas
evolution, volume change, particle cracking, and resistance
build-up. Furthermore, fundamental investigations towards the
development of all-solid-state batteries are performed.
In the field of polymer electrolyte membrane (PEM) fuel cells
and PEM electrolyzers, we work on catalyst development,
stability testing under harsh degradation protocols, and the
optimization of cell components (membrane electrode
assemblies, diffusion media, and bipolar plates).
Via the development and application of ex-situ, in-situ, and
operando diagnostics, we aim to gain new insights into
performance limitations and the aging mechanisms of electro-
chemical cells for energy storage & conversion applications.

Development & Application of In Situ / Operando 
Diagnostics For Electrochemical Systems

PEM-Fuel Cells PEM-Water Electrolyzers

Lithium-Ion Batteries

Silicon Anode: Amorphization during Lithiation
M. Graf et al., J. Electrochem. Soc. 169 020536 (2022).

Catalyst Concept for MEAs with Low Iridium Loading
M. Bernt et al., Chem. Ing. Tech. 92.1-2 31 (2020).

M. Bernt et al., J. Electrochem. Soc. 168 084513 (2021).
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P2X Catalyst
0.3 mgIr/cm²

Benchmark Catalyst
2.5 mgIr/cm²

Catalyst Testing: Activity vs. Stability
T. Lazaridis et al., J. Electrochem. Soc. 168 114517 (2021).


