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In this dissertation, “Fundamental Studies on Aromatic Polyamide and Polybenzimidazole Membranes for Water Treatment™
was summarized into the following six chapters.

In chapter 1, the general introduction regarding the background of the present study was described.

In chapter 2, the semipermeable membranes based on the various wholly aromatic polyamides were prepared through
spin-coating or non-solvent induced phase separation methods to reveal the fundamental structure-property relationship and
to identify the crucial factors toward the enhancement of transport properties. In was found that controlling interchain
interaction in polymers is important for improvement in transport properties.

In chapter 3, the influence of the tertiary N-methylated amide linkage on the transport properties was studied. The
suppression of the hydrogen bonding and the change in the conformational preference increased free volume and fractional
free volume and thus led to an increase in water flux while lowering NaCl rejection due to an increase in water and NaCl
diffusion coefficients.

In chapter 4, the effect of the cross-linking of N-substituted polybenzimidazole on the polymer aggregation behavior and
transport properties was investigated. Cross-linked N-butyl sulfonated polybenzimidazole membrane showed higher water
permeability with relatively low NaCl permeability compared to conventional membrane materials, since cross-linking
reaction with divinyl sulfone induced the change in the pore radius distribution from monomodal curve to bimodal one and
led to a selective enhancement in water diffusion coefficient.

In chapter 5, novel main-chain type dynamic covalent polyamide and random copolyamide were synthesized to study the
effect of the radical crossover reaction on the solution and solid-state. A rise in the film fabrication temperature led to a
suppression of the interaction between the polymer chains, a formation of a clear phase separated structure, and an increase
in the number of carboxylic acids to be involved in the surface reorganization induced by water molecules.

Finally, the present study on novel semipermeable membranes for water treatment is concluded in chapter 6.
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