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Durability Increase of Polymer Electrolyte Membrane Water Electrolysis
by Annealing of SPEEK Membrane
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to replace fluorinated polymer electrolyte membrane water electrolysis (PEMWE)

Rec_eived 16 December, 2024 membranes with hydrocarbon-based alternatives. However, hydrocarbon mem-
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Accepted 24 February, 2025 branes like sulfonated poly ether ether ketone (SPEEK) face challenges of lower
performance and durability compared to fluorinated counterparts. This study fo-
cused on enhancing SPEEK membrane durability through annealing. SPEEK
membranes were fabricated with varying annealing times (0-24 hours) at 140°C,
and their properties were analyzed. As a result of annealing, the initial perform-
ance improved by 32-35%, and -S-0-S- crosslinking was formed through anneal-
ing, significantly enhancing the membrane durability. The SPEEK membrane an-
nealed for 24 hours exhibited over six times greater durability compared to the
non-annealed version, demonstrating potential as a viable hydrocarbon-based
PEMWE membrane alternative.
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Table 1. Strain-stress analysis of SPEEK membranes
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AnnealingOh| 68.8 | 392.5 7.4 3447 | 199
Annealing12h| 72.8 | 410.6 7.4 384.7 | 39.7
Annealing24h| 41.5 | 460.5 15.0 | 4072 | 592
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