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Per- and polyfluoroalkyl substances (PFAS) are under increasing

regulatory scrutiny worldwide. The European Union is currently pursuing

policies to phase out PFAS use wherever possible unless it is proven

essential for society. However, many state-of-the-art electrochemical

technologies rely on PFAS-based ion-conductive membranes.

The development of PFAS-free alternatives is therefore an important

research direction for enabling sustainable hydrogen technologies.

Within this thesis, commercially available PFAS-free membranes and

ionomers will be investigated and benchmarked against conventional

materials.

The student will be responsible for developing and executing an

experimental characterization strategy, combining both ex-situ

material characterization and in-situ electrochemical testing.

Working packages are:

1. Literature research on PFAS-free PEM materials and existing 

membrane characterization methods.

2. Design of experiments for systematic comparison of different 

membranes and ionomers.

3. Ex-situ characterization, e.g., water uptake, ionic conductivity, 

mechanical or thermal properties.

4. In-situ characterization in an electrochemical cell to evaluate 

performance and stability.
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