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Synthesis and Fuel Cell Properties of Novel Proton-Conductive Coordination Polymer Glasses

Based on Metal Ions and Protic Ionic Liquids (‘DENSO CORPORATION, *Kyoto University)
(OKazuki Takahashi,' Kan Kitagawa,' Ryota Shinozaki,' Satoshi Horike,? Hiroaki Yotou, !

Protic ionic liquids (PILs) have attracted much attention as electrolytes for intermediate-
temperature fuel cells that operate above 100 °C due to their high thermal and chemical stability
and high ionic conductivity. PILs are, however, inversely related in terms of viscosity and ionic
conductivity, according to the Walden rule. Here, we synthesized coordination polymer glasses
from [dema][H,PO4] (dema = dietyhlmethylanmonium) and AI(H,PO.);, which does not
exhibit proton conductivity. It showed higher conductivity and significantly higher viscosity
than [dema][H.PO4] at 120 °C. A total X-ray scattering analysis showed that the metal ions
have a network structure via phosphoric acid, and the 'H-PFG-NMR measurement indicated
that protons are hopping through the phosphate groups. Moreover, the high viscosity suggested
that it is possible to obtain fuel cell properties by impregnating coordination polymer glasses
into porous thin films.
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