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Abstract:

Containing pyrimidine and pyridine monomers were incorporated respectively into the main
chain of a sulfonated polyimide in order to investigate the effect of nitrogen-containing heterocycles
on membrane properties such as water uptake and proton conductivity. With increasing content of the
nitrogen-containing heterocycles, water uptake of membranes and dimensional changes remarkable
decrease. Reduce the water uptake is primarily because of the reduction of IEC. On the other hand, the
nitrogen groups in the heterocycles interact with sulfonic acid group and decrease the amount of free
sulfonic acid group vailable to form hydrogen bond with water molecules. Hence, the amount of water
molecules absorbed by the membranes remarkable decreased with increase in heterocyclic content.
The copolymer showed higher thermal stability (desulfonation temperature up to 330 °C) and
reasonable good mechanical properties. These membranes also showed higher proton conductivity,
which was comparable or even higher than Nafion 117. Especially, The SPI-1 membrane with 60 mol
% pyrimidine is found to have an increase in proton conductivity despite a decreased IEC value, which
is contrary to typical behavior. However, the SPI-2 membrane with 60 mol % pyridine is not found
this phenomenon. We think that pyrimidine (Py) is a heterocyclic molecule containing two N atoms,
allowing it to pick a proton on one N and deliver the H from the other N site. When Py content to a
certain value, it may promote the proton conduction. This may be one of the reasons for their different
proton-conducting performance and the detailed studies are in progress. These results may be
important in the design of proton conducting membranes from other polymer.
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Fig. 1. Chemical structures of SPI-1 and SPI-2
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Fig. 2. Conductivity of the membranes with various mole percents of heterocycles

95
Proceedings of the 8th China-Japan Seminar on Advanced Aromatic Polymers





