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ABSTRACT

FASTCH2ANGE develops PFAS-free components for PEM water electrolysis through a
sustainable-by-design approach. Since fluorinated polymers are still widely used for their
conductivity and durability [1,2], RINA-CSM combines QSAR-based hazard screening with the
development of TEOS-derived fluorine-free hybrid proton-exchange membranes.

A reproducible quantum-chemical workflow supports the screening of PFAS and fluorine-free
alternatives according to validated QSAR principles [3,4]. Conformational screening and DFT
calculations in water provide descriptors such as solvation energy, dipole moment,
polarizability, frontier-orbital energies and partial charges [5,6], which can feed multi-
endpoint models for toxicity, bioaccumulation and persistence-related properties [7].

In parallel, PFAS-free hybrid membranes are prepared by combining PVA film-forming ability
[8] with SPEEK proton conductivity [11], while an in-situ silane-based sol-gel network provides
the inorganic scaffolding needed to improve cohesion, compatibility and water management
[9,10]. This architecture aims to balance dimensional stability, hydration and ion-exchange
capacity while preserving continuous proton-conduction pathways.

This integrated workflow links molecular safety, material design and membrane validation,
supporting high-performance fluorine-free PEM electrolyser components while reducing the
risk of regrettable substitution.
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