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Abstract: Ionic group-containing polybenzoxazoles (I-PBOs) have been examined as new heat-
resistant ion-conducting polymers. I-PBOs have been synthesized by a polycondensation
reaction of terephthalic acid and sulfo- or phospho- containing aromatic dicarboxylic acid with
2,5-diaminoresorcinol dihydrochloride in polyphosphoric acid. I-PBOs are stable up to 390°C
and the creep deformation of I-PBOs membrane is only several percent at even 500°C. The
rigid and electron-withdrawing benzoxazole units suppress the thermal decomposition of sulfo-
group. Proton conductivity depends on a content and acidity of ionic group. High sulfo-
containing I-PBOs (ex. DTT-100) show higher conductivity than Nafion®112. The drastic
increase of the conductivity and water uptake for DTT-100 above 90% R.H. shows that the high
conductivity would require sufficient free water in the membrane. We are optimizing of the
structure of I-PBOs since they may be compatible in heat resistance and low swelling.
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Scheme 1 Polymerization of I-PBOs.
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Figure 2. TGA curves of [-PBOs. Heating rate: 10°C/min,
Atmosphere: Ar

Table 2. Thickness and elemental analysis of I-PBO

membranes; (a) 20wt% of membrane, (b) Without PBO,
(c) Determined by ESCA, (d) Calculated from monomer feed.
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Figure 3. TMA curves for DTT-100 and Nafion® 112;
Sample size : 10 X 2mm, Thickness : 15 ¢ m(DTT-100),

43 ¢ m(Nafion®112), Load : 5.0gf , Heating Rate: 10°C/min,
Atmosphere: Ar
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Figure 4. Proton conductivity of [-PBOs
measured at 80°C, 95%RH.
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Figure 5. Water uptake (left) and proton conductivity
(right) for DTT-100 (@) and Nafion® 112 (Q) at 80°C.
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