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ABSTRACT

4682002063:  Polymer Science Program
Puripong Totsatitpaisan: Development of Anhydrous Proton
Exchange Membrane Fuel Cell (PEMFC): An Investigation of
Molecular Design and Synthesis of Model Compounds.
Thesis Advisors: Assoc. Prof. Suwabun Chirachanchai and Prof.
Kohji Tashiro. 90 pp.
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Heteroaromatic/ Heterocycle/ Imidazole/ Benzimidazole

Benzimidazole-based model compounds are designed and synthesized in a
systematic  system, i.e, mono-, di- and tri-functional compounds. The
characterizations indicate the formation of well-packing structure with hydrogen
bond network exhibited in their crystal structures. The temperature dependency
studies reveal that the stronger packing structure of the compound is achieved when
increasing the number of benzimidazole unit on molecule from mono- to di- and to
tri-functional compound. Blending the compounds with sulfonated poly(ether ether
ketong) (SPEEK) matrix is found to improve thermal stability and proton
conductivity of SPEEK. Comparing between the benzimidazole model compounds,
the tri-functional one is the most effective compound giving the highest improvement
in both thermal property and proton conductivity to SPEEK membrane. The increase
in benzimidazole unit is found to strongly affect the structure of hydrogen bond
network from the “isolated channel type” to the “layered interlinked channel type”.
The presence of solvent molecules, although, leads to the obstruction of
intermolecular  hydrogen bond formation, it offers the “solvent assisted
intramolecular hydrogen bond network” to the trifunctional benzimidazole

compound.
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