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Anion exchange membrane electrolyzers (AEMELs) are promising technologies for green hydrogen production, as they enable the use of non–platinum-group metal catalysts, unlike proton exchange membrane electrolyzers (PEMELs). In contrast to conventional alkaline water electrolyzers (AWEs), which employ porous liquid-filled diaphragms, AEMELs use polymer membranes that conduct OH- ions through fixed cationic groups. This results in improved gas purity due to reduced gas crossover and enables thinner, more compact cell designs. Despite these advantages, AEMELs still face challenges related to long-term electrode activity and stability, as well as maintaining sufficient hydroxide-ion conductivity during operation [1].
To address these issues, the beneficial effect of graphene oxide (GO) incorporation into Fumion® ionomer films prepared by solvent casting was first confirmed [2]. Subsequently, GO was functionalized with quaternary ammonium groups through different synthetic routes to increase the density of exchangeable OH- active sites within the composite anion exchange membranes (AEMs). The composite AEMs containing functionalized GO exhibited an increased ionic conductivity of 103 mS cm-1 at 60 °C and 100% RH, exceeding that of the pristine membrane. In addition, the incorporation of functionalized GO improved the mechanical properties of the AEMs and enhanced the electrochemical stability of the AEMEL system, as demonstrated by stable cell voltage during cycling tests. Overall, functionalized GO represents a promising additive for enhancing the conductivity, durability, and operational stability of AEMs for advanced AEMEL applications.
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