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Outline of research results in 2010

Synthesis of hyperbranched polymers with controlled degree of branching

A linear polymer, hyperbranched polymers with various degree of branching, and 100 %
hyperbranched polymers were successfully synthesised by self-polycondensation of
2,2,2-trifluoro-1-[4-(4-phenoxyphenoxy)phenyl]ethanone by using different amounts of
trifluoromethanesulfonic acid from the same AB, monomer.

Thin film solar cells.

Well-defined coil-rod-coil triblock copolymer poly(4-vinyltriphenylamine)-b-poly
-(3-hexylthiophene) -b- poly(4-vinyltriphenylamine) PTPA-P3HT-PTPA) was used as a
surfactant for P3BHT/PCBM based solar cells. The power conversion efficiency of the device
was enhanced from 3.9 to 4.4%.

Proton exchange membranes for fuel cell application

Polymer electrolyte membranes based on cross-linked highly sulfonated multiblock
copoly(ether sulfone)s (IEC = 2.99-3.40 mequiv/g) were prepared successfully by the reaction
between the sulfonic acid groups in the main chains and 1,4-diphenoxybenzene as a
cross-linker in the presence of the condensation agent. The HSPx1-3 membranes, which
represent the cross-linked HSP1-3 membranes, demonstrated good mechanical strength in the
dry state regardless of their high IEC values and the introduction of the cross-linking structure.
HSP1-3 showed higher proton conductivity than that of Nafion 117 in the range of 30-95%
RH. Especially, the HSPx3 membrane with the highest IEC value (3.40 mequiv/g) showed
2.4-3.6 times higher proton conductivity compared to Nafion 117 in the whole range of
30-95% RH.
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J.Mater. Chem. 20, 6662-6667 (2010).

T. Nakagawa, K. Nakabayashi, T. Higashihara, M. Ueda

Hyperbranched polymers with controlled degree of branching from 0 to 100%.

J. Am. Chem. Soc., 132, 11000-11001 (2010)

Y. Segawa, T. Higashihara, M. Ueda

Synthesis and liquid crystalline behavior of laterally substituted polyimides with siloxane
linkages

Macromolecules, 43(21),8950-8956 (2010).

Y. Shoji, R. Ishige, T. Higashihara, S. Kawauchi, J. Watanabe, M. Ueda

Invited presentation in International/domestic conference

(3-1) International conference

1)

2)

3)

4)

5)

AMPT 2010 Cheju, Korea, January 26, 2010
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