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This thesis entitled, [Development of Anion Exchange Membranes with Convertible Polymer Structure for
Solid Alkaline Water Electrolysis], aims to develop durable anion exchange membranes (AEMs) and utilize
them for making solid alkaline water electrolysis (SAWE) cell with high durability in constant and dynamic
electrolysis operation. The key findings of this research are described within 6 chapters in English.

In chapter 1, [Introduction], the research background and recent development of AEMs for water
electrolysis application has been reviewed.

In chapter 2, [Development of a novel durable aromatic anion exchange membrane using a thermally
convertible precursor], a prototype of AEM using a novel design concept involving a thermal leaving group
(TLG) has been demonstrated. The developed AEM, poly-(2,6-anthracene-alt-1,4-phenylene), which is called
TP-V1 in this thesis shows high alkaline and oxidative durability owing to a heteroatom-free backbone and
high ion conductivity with minimum swelling, despite having a very high IEC.

In chapter 3, [Effect of backbone structure on the polyelectrolyte property of thermally convertible anion
exchange membranes], synthesis and characterization of a series of AEMs with the convertible structure are
presented. In addition to TP-V1, Poly-(2,6-anthracene-alt-4,4 -biphenylene with 2 ion exchange group called
TP-V2 shows great potential for SAWE application.

In chapter 4, [Fabrication and evaluation of solid alkaline water electrolysis cell by using thermally
convertible ether-free aromatic anion exchange membrane], the usability of our thermally convertible,
ether-free aromatic AEM for MEAs of SAWE was showed using TP-V1 AEM system.

In chapter 5, [Evaluation of membrane electrode assembly performance and durability under constant and
dynamic water electrolysis operation by using thermally convertible ether-free aromatic anion exchange
membrane], the performance and durability of TP-V2 based MEA was demonstrated, highlighted on the
dynamic operation.

The last chapter of this thesis, chapter 6, [Conclusions and future directions], contains general conclusions
and future direction of this study.

In summary, this study proposes a new approach for designing durable anion exchange membranes and
successfully demonstrated its durability for solid alkaline water electrolysis applications. The result of this
thesis significantly contributes to the development of high performance and durable solid alkaline water

electrolysis technology.
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