
 AEMs analyzed thickness, conductivity, electrical resistance (ER), ion exchange capacity (IEC), water absorption (WU), swelling ratio (SR), 
and surface image under alkaline conditions.

 The AEMs with the least change rate for up to 20 days (480 hours) was the ASE membrane from Astom, followed by AHA from Astom 
and AHO from Selemion.

 In particular, Fujifilm AEM 10 and Fumatech FAA 75/130 showed significant changes in values of IEC , WU, and SR, resulting in poor 
stability under strong base conditions.

 This phenomenon was also evident in surface images using optical microscopy, showing the largest membrane damage in MA 3475, 
based on a heterogeneous AEM. 

 Consequently, among the commercially available AEMs, Astom's ASE/AHA membranes and Selemion's AHO membrane showed high 
applicability (within 15% of IEC) under strong basic conditions in AEM water electrolysis.

 In order to apply porous nanomaterials (graphene oxide, etc.) to an AEM in the future, it is necessary to refer to these ion exchange 
membranes that have ensured stability and efficiency in AEM water electrolysis.
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Figure 2. Characterization of commercially available AEM under alkaline conditions

 In our previous study, the production of green hydrogen has been reviewed to 
show economic weakness due to the low utilization of renewable energy 
generation plants in Korea and the high unit cost for production.

 Owing to the current status of the renewable energy market and policy of South 
Korea, the possibility of technological development within a short term is low, 
indicating the need to depend on extracted and imported hydrogen.

Figure 1. The effect of electrolysis efficiency and renewable energy cost to produce green 
hydrogen in Korea (based on 5500 won/kg H2) 
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 Therefore, the development of technologies in various fields for the domestic 
production of green hydrogen is required at the same time as overseas 
cooperation in hydrogen production and import.

 This study was to compare/evaluate the stability and applicability of anion 
exchange membrane (AEM) water electrolysis to the existing commercialized 
anion exchange membranes under strong base conditions.

 Seven types of AEMs were selected through previous studies, and stability 
evaluation under strong base conditions was conducted in 1M KOH (60°C for 20d). 

 AEMs : Astom (Japan) – ASE & AHA, Selemion (Japan) - AHO, Fujifilm (Japan) - 
AEM T10, Humatech (German) - FAA 75 & FAA 130, Ionac (USA) - MA 3475

Table 1. Characterization of commercial anion exchange membranes (AEMs)
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