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In this project we have synthesized element block polymers to prepare sustainable
materials such as gels and proton conductive film. The element block polymer was
synthesized using double-decker silsesquioxane (DDSQ) as an inorganic core, which
was attached two diethylene glycol containing imidazole as at the end. Diethylene
glycol acts as flexible organic chain and imidazole act as coordination and proton
conductive groups. The synthesized element block polymer, DDSQ-2IM was well
characterized by 'H-NMR, FT-IR and MS spectroscopy. Moreover, we found that
DDSQ-2IM is an amorphous molecular materials, which shows a glass transition
temperature at 12.6 "C. First, a gel was synthesized using DDSQ-2IM and phosphoric
acid. Addition of phosphoric acid to DDSQ-2IM/ethanol solution resulted in a gel
formation. The gel formation was resulted from acid-based complex between
phosphoric acid and imidazole groups, which were attached to the DDSQ through
diethylene glycol chains. Moreover, the proton conductivity of the DDSQ-2IM film was
studied under non-humid condition. A clear transparent film of DDSQ-2IM was
prepared using simple casting method. The proton conductivity of the cast film was
studied by impedance measurement. The cole-cole plot of the impedance spectra
showed a clear semicircle plot, which indicates that DDSQ-2IM is a proton conductor
even in a non-humid condition. The highest conductivity was achieved at 180 °C as 3.7
x10* S cm”'. The vogel-tammann-fulcher analysis of proton conductivity by with the
activation energy of 0.78 eV. The flexible diethylene glycol chains enable imidazole
groups to come close each other to exchange the proton.
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