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Abstract: Anion exchange membranes (AEMs) , as core components of anion exchange membrane water
electrolyzers (AEMWESs) and anion exchange membrane fuel cells (AEMFCs), commonly suffer
from limited ion conductivity, facile degradation of functional groups, insufficient alkaline stability, and
more, which severely restrict the long-term stable operation of the related electrochemical devices.

In recent years, the research on alkali-doped AEMs has become a hit because their ion conduction
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processes are not reliant on organic cationic functional groups and consequently exhibit enhanced
alkaline stability and ionic conductivity. The properties of materials commonly used in the
preparation of alkali-doped AEMs, including polybenzimidazole (PBI), graphene oxide (GO),
and layered double hydroxides (LDH), are systematically reviewed. With respect to ion
conduction, it is indicated that PBI primarily depends on adsorption of KOH at organic nitrogen
sites and on formation of a KOH-induced hydrophilic network to enable OH™ conduction,
whereas GO and LDH promote ion migration through hydrophilic regions formed by interactions
between their surface functional groups and KOH; the ion migration mechanisms of all three
materials are analogous to the Grotthuss mechanism. Regarding performance optimization, the
influences of key parameters such as operating temperature, alkali species, alkali loading, alkali
concentration, alkali-soaking duration, and ion transport pathways are summarized. It is
demonstrated that, the immersion of alkali-doped AEMs in 8 mol/L of KOH for 6 days yields an
optimal treatment effect. Moreover, by rational membrane structure design, alkali loading can be
increased and ion transport pathways can be optimized, resulting in significant enhancement of
membrane ionic conductivity. Recent research advances on the application of alkali-doped AEMs
in AEMWESs and AEMFCs are reviewed, and future development directions are envisaged. This

study is expected to provide a useful reference for the development and preparation of alkali-doped
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AEMs.
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Fig. 1 Possible doping pathways of KOH in PBI membranes
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membranes during water electrolysis/®”
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Fig. 5 Schematic diagram of the preparation process for ion-solvated PBI self-supporting gel membranes along with their water

electrolysis performance curves and durability curves
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Fig. 6 Cross-sectional SEM image, electrolysis water performance curve and durability curve of the integrated MEA™?
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Fig. 8 LDH-K,CO; cold-pressed membrane images and fuel cell performance curves
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