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ABSTRACT

5192003063  Polymer Science Program
Autchara Pangon: A Systematic Study on Benzimidazole
Derivatives: Investigation of Hydrogen Bond, Packing Structure,
and Molecular Mobility Related to Proton Transfer in Anhydrous
System of Polymer Electrolyte Membrane Fuel Cell
Thesis Advisors: Prof. Suwabun Chirachanchai and Prof. Kohji
Tashiro. 91 pp.
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The present work aims to clarify how proton can be transferred in
heterocycle molecules under anhydrous system based on benzimidazole model
compounds and model polymer via a simple molecular design and synthesis
approach. In the case of benzimidazole model compounds, the number of
benzimidazole groups under monofunctional, difunctional, and trifunctional leads us
to an understanding that the hydrogen bond network among benzimidazole as well as
the packing structure is the key factor for enhancing proton transfer efficiency. The
most favorable structure is trifunctional benzimidazoles which gives a helical
hydrogen bond network under columnar packing structure of which the conductivity
is as high as 102 sicm2 at 170 °c. In the case of model polymer containing
multifunctional benzimidazole, a branching benzimidazole polymer can be easily
obtained by simply conjugating benzimidazoles onto branching polyethylenimine.
This model polymer suggests that although benzimidazoles form the hydrogen hond
network, the tight and strong network obstructs the chain mobility. The favorable
condition for polymer containing benzimidazoles is the one with only a few percent
of benzimidazole group (-20%) and at that time the conductivity is 104 s/cm2at 190
c. The work also extends to show an approach to obtain branching benzimidazole
pendant group which will be useful for the conjugation onto polymer backbone in the



next step. The pendant group of aminotris[2-(benzimidazol-2-yl)ethyl]methane is
successfully  prepared by the reaction between triacid chloride of
nitromethanetripropionic acid chloride and diamine of phenylenediamine followed
by the reduction of nitro group via Pd/C catalyst,



(Investigation of Hydrogen Bond, Packing Structure, and
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