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Abstract: We present a controlled nanostructure of a proton conducting membrane, Nafion, by introducing a blend with
a ferroelectric semi-crystalline polymer, polyvinylidene fluoride (PVDF). Phase transition between o and y phases of
PVDF attributes the molecular structure of the blend membranes and their hydrophilic ionic channels by a strong hydro-
gen bonding between two polymers. The nanostructure of the membrane was investigated by atomic force microscopy
and small angle X-ray scattering. Consequently, the controlled nanostructure of the blend membrane with a blending ratio

of 9:1 for Nafion: y-PVDF allows enhanced proton conduction and increased physical stability for water swelling.
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Figure 1. (a) Schematic illustration of Nafion-PVDF blend mole-
cules; (b) images of blend membranes with blending ratios of 9:1,
7:3 and 5:5, respectively.
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Figure 2. ATR-FTIR spectra of (a) PVDF; (b) Nafion-PVDF blend
membranes.
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Figure 3. XRD results of (a) PVDF; (b, ¢) Nafion-PVDF blend
membranes for various blending ratios and thermal annealing con-
ditions.
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Figure 4. (a) Water uptake; (b) swelling ratio; (c) IEC of Nafion-
PVDF blend membranes with PVDF contents to polymers.
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Figure 5. AFM phase images of (a, b) PVDF; (¢, d) 9:1 Nafion-
PVDF blend membranes with thermal annealing temperatures of (a,
¢) 90 °C and (b, d) 160 °C. Scale bar is 500 nm.
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Figure 6. SAXS results for (a) PVDF; (b) Nafion; (c) 9:1 Nafion-
PVDF blend membranes.
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Figure 7. Proton conductivity of the blend membranes.
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