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Research progress on anion exchange membrane materials for hydrogen production
by water electrolysis

WANG Liang, MA Zhongbao, SONG Xuan, LI Dongfang, RAO Yunsong
(Offshore Oil Engineering Co., Ltd., Tianjin 300451, China)

Abstract: Under the impetus of “dual-carbon” goals, efficient and low-cost green hydrogen production technologies have become a key
to energy transition. Anion exchange membrane water electrolysis (AEMWE) technology can combine the advantage of low-cost of
alkaline water electrolysis with the high efficiency and compactness of proton exchange membrane water electrolysis, showing great
potential for development. The hydroxide ion conduction mechanism in the anion exchange membrane of AEMWE was systematically
elaborated. The structure-performance relationship between key structural components such as the polymer backbone and cationic
groups and the conductivity, stability and mechanical properties of AEMWE was deeply analyzed. Three major optimization strategies
for enhancing overall membrane performance were reviewed: Constructing microphase-separated structures to optimize ion transport
channels; introducing cross-linked networks to synergistically improve conductivity and dimensional stability; developing all-carbon-
backbone polymers to strengthen intrinsic alkaline stability. Additionally, the mainstream preparation techniques from solution casting to
photopolymerization and their effects on membrane properties were outlined. Finally, future challenges and potential research directions
for anion exchange membrane materials were prospected, aiming to provide references for the further advancement of AEMWE technology for
hydrogen production.

Keywords: water electrolysis for hydrogen production; anion exchange membrane; OH™ conductivity; alkaline stability; microphase

separation; mechanical strength
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Table 1 Main technical parameters and characteristics of hydrogen production by water electrolysis
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Table 2 Performance comparisons of typical cationic groups'”'®
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Table 3 Comparison of characteristics of typical polymer backbon
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