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Fig. S1 Schematic diagram of the conductivity cell
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Fig. S2 (a) '"H NMR and (b) '°F NMR spectra of TMA-70
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Fig. S3 (a) Scheme for synthesis of BTMDAA (b) '"H NMR and (c) '3C NMR spectra of BTMDAA
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Fig. S4 SEM images and EDS of BD5;/xEVOH
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Fig. S5 TGA curves of BD3/XEVOH and crosslinked EVOH
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Fig. S6 (a) Mechanical properties and (b) ionic conductivity of BD;/60 EVOH and BD5/60 PVA
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Fig. S7 (a) Hydroxide conductivity by temperature of BD3/SOEVOH membrane in 1M KOH solution. (b) Hydroxide
conductivity of BD;/SOEVOH membrane according to KOH concentration. Conductivity were measured at 70 °C.
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Fig. S8 Mechanical strength of BD3/SOEVOH before and after alkaline stability test in 1M KOH at 70°C for 300 hrs.
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Fig. S9 FT-IR spectra of BD;/SOEVOH membrane before and after immersed in 1M KOH at 70 °C for 310 hrs.
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Fig. S10 Oxidative stability of the BD;/xXEVOH and FAA-3 during the Fenton test (3% H,0, containing 4 ppm Fe?") for 8h at
80°C
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Fig. S11 AEM electrolyzer performance of commercial membrane FAA-3 for reference at 1.0 M KOH, 70 °C. (a) LSV
curve, (b) EIS data
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Fig. S12 AEM electrolyzer performance with BD3/SOEVOH and different concentration of KOH at 70 °C. (a) PGM iridium

oxide, (b) non-PGM cobalt used in anode



