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Simultaneous Improvement of Dimensional Stability and Ionic
Conductivity of QPAE/TiO,-x Composite Membranes According to TiO;
Content Control for Anion Exchange Membrane Fuel Cells
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djyoo@jbnu.ac.kr Abstract >> A series of QPAE/TiO>-x (x =1, 4, 7 and 10 wt%) organic/inorganic

_ composite membranes were prepared as electrolyte membranes for alkaline
Eisgzzd ;‘71 gig;’:gi; ;g;i anion exchange membrane fuel cells by controlling the content of inorganic filler
Accepted 25 January, 2022 with quaternized poly(arylene ether) (QPAE) random copolymer. Among the pre-

pared QPAE/TiO2-x organic/inorganic composite membranes, the highest ionic
conductivity was 26.6 mS cm™ at 30°C in QPAE/TiO2-7 composite membrane,
which was improvement over the ionic conductivity value of 6.4 mS cm? (at
30°C) of the pristine QPAE membrane. Furthermore, the water uptake, swelling
ratio, ionic exchange capacity, and thermal property of QPAE/TiO2-x composite
membranes were improved compared to the pristine QPAE membrane. The re-
sults of these studies suggest that the fabricated QPAE/TiO2-x composite mem-
branes have good prospects for alkaline anion exchange membrane fuel cell
applications.
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Fig. 2. 'H NMR of PAE and CMPAE random copolymers
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Table 1. IEC, ionic conductivity, water uptake and swelling ratio of QPAE/TiO2-x composite membranes

St IEC (mmol g'l) Water uptake (%) Swelling ratio (%) Tonic cogductivioty

30°C 50°C 30C 50C (mScm™) at 30C
QPAE 0.88+0.04 30.8 333 27.3 29.2 6.4
QPAE/TiO,-1 0.9440.03 333 43.6 18.6 28.0 8.2
QPAE/TiO,-4 1.13+0.02 404 61.1 17.5 20.0 14.0
QPAE/TIO,-7 1.31+0.04 38.0 65.1 15.8 17.9 26.6
QPAE/TiO,-10 1.20+0.03 41.2 70.5 12.3 14.9 20.5
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