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Abstract >> Hydrocarbon-based polymer membranes to replace perfluorinated
polymer membranes are being continuously researched. However, hydrocarbon-
based membranes have a problem in that they are less durable than fluo-
rine-based membranes. In this study, we sought to compare the annealing effect
to improve the durability of sulfonated poly(ether ether ketone) (SPEEK). After
membranes formation, thermogravimetric analysis and tensile strength were
measured to compare changes in membranes properties due to annealing. After
manufacturing the membrane and electrode assembly (MEA), the initial per-
formance and chemical durability was compared with unit cell operation. During
the 24-hour annealing process, the strength increased due to the increase in —-S—
0-S-crosslinking, and the sulfonic acid group decreased, leading to a decrease
in I-V performance. By annealing, the hydrogen permeability was reduced to less
than 1/10 of that of the nafion membrane, and as a result, open circuit voltage
(OCV) and durability was improved. The SPEEK membranes annealed for 24
hours showed higher durability than the nafion 211 membranes of the same
thickness.
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Fig. 1. Strain-stress analysis of SPEEK membranes according
to annealing

Table 1. Strain-stress analysis of SPEEK membranes
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OoCcv Current density at 0.6 V HFR CTR HCCD Short resistance
V) (mA/cm?) (mQ*cm?) | (mQ*cm?®) | (mA/cm?) (kQ*cm?)
Nafion 0.951 1209 95.9 988.2 1.69 3.81
Annealing 0 h SPEEK |  0.959 858 61.6 974.0 0.81 1.70
Annealing 12h SPEEK|  0.967 991 92.1 1049.9 0.31 426
Annealing 24 h SPEEK|  0.961 863 82.8 1012.5 0.15 2.54
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