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We report the determination and analysis of theégoro
conductivities of organic—inorganic hybrid
titanophosphite membranes. Organic—inorganic hybrid
titanophosphite membranes are new electrolytesusext!
for fuel cells by the Institute for Chemical Resdaat
Kyoto University, and they have high proton
conductivities at high temperatdrfé However, many of
the characteristic of these membranes are unkndien.
determined and analyzed the proton conductivitfes o
these membranes using electrochemical impedance
spectroscopy. First, we developed a device for oraap
the proton conductivities of the membranes (Fidyre

Figure 1. A device for measuring the proton
conductivities of the membrane.

This device enabled us to perform tests at high
temperatures. We verified the device performanaggus
Nafion115. The device performance showed the same
tendencies for the reference and a sample, as simwn
Figure 2, so we judged the device to be suitabi@de in
experiments on electrolytes. Next, we estimated the
equivalent circuits of the organic—inorganic hybrid
titanophosphite membranes using this device. Bared
the equivalent circuits, we evaluated the resigarnicat
indicated proton conductivity and calculated thetqn
conductivities of these membranes. We clarified the
temperature and hygroscopic characteristics opthton
conductivity by calculating the proton conductiegiat
various temperatures and humidities.
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Figure 2. Proton conductivities of hybrid membraaerd
Nafion115 plotted against (a) humidity@26°C and (b)
temperature@21% humidity.

We found that the conductivity increased with irasiag
temperature and humidity. In particular, the hygogsc
characteristics of the proton conductivities ofsene
membranes are the same as those of Nafion115.
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