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The present work focuses on the development of novel proton conductive materials for
proton exchange membrane fuel cell functioned in low humidification and high temperature condition.
The approaches proposed in this work are classified in to three different ways: (1) development of
novel imidazole-based polymer electrolyte membrane, (2) development of model compounds for
studies of proton transferring route in heteroaromatic compounds, and (3) modification of Nafion
membrane for high temperature fuel cell. N

For the first approach, we succeed to prepare the polyamide with imidazole side groups,

“where imidazole are specifically bounded onto the main chain polymer via benzoxazine spacer
{Chaper 2, section 2.2). Moreover, we also propose the way to transform poly(4-vinylphenol) to
poly(4-vinylbenzoxazine dimer) {Chapter 2, section 2.3).

In the case of the second approach, the model oligomer of 4-vinylimidazole is successfully
synthesized by using RAFT polymerization (Chapter 3 section 3.2). The oligomer contains four
repeat units with narrow molecular weight distribution. The trifunctional benzimidazole model
compound is also developed (Chapter 3, section 3.3). The compound is found to be in well-packed
structure with hydrogen bond interaction. The crystal structure exhibits the unique “solvent-assisted
intramolecular hydrogen bond network”.

For the last approach, we report the improvement of silica dispersion and distribution in

= Nafion membrane by treating silica powder with Krytox (Chapter 4). The better homogeneous
composite membrane is achieved and results in the enhancement of proton conductivity under

temperature higher than 100 °c.





