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Abstract: In this study, the composite membranes prepared by sulfonated graphene oxide (sGO) and Nafion were devel-
oped as proton exchange membranes (PEMs) for polymer electrolyte membrane fuel cells (PEMFCs). The sGO/Nafion com-
posite membranes were prepared by mixing Nafion solution with the sGO dispersed in a binary solvent system to improve
dispersity of sGO. The composite membranes were investigated in terms of ionic conductivity, ion exchange capacity (IEC),
FT-IR, TGA and SEM, etc. As a result, the binary solvent system, i.e., ortho-dichlorobenzene (ODB) and N,N-dimethylace-
tamide (DMAc), were used to obtain high dispersion of sGO particles in Nafion solution, and the ionic conductivity of the
sGO/Nafion composite membrane showed 0.06 S cm™ similar to other research results at lower water uptake, 11 wt%.
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Table 1. Contents of the sGO/Nafion Composite Membranes

Content of inorganic filler
Sample name

5 wt% Nafion solution DMAC

0.1 wt% sGO solution

(%, wiw) ©® ® @
sGO/Nafion 0% 0 9 13.5 0
sGO/Nafion 0.3% 0.3 9 13.5 1.35
sGO/Nafion 0.5% 0.5 9 13.5 2.25
sGO/Nafion 0.7% 0.7 9 13.5 3.15
sGO/Nafion 1% 1 9 13.5 45

Sulfonated graphene was
dispersion in ortho-
dichlorobenzene

Recasting of Nafion
dispersion solution at 80°C

RecastNafion was
dissolved in DM[Ac

Sonication and stirring for
24 hours

Sonication for 2hours

Recasting of mixed solution
at 80°C for 12 hours

Annealing of recasting
membrane 120°C for 12 hours

Fig. 1. Schematic diagram for the preparation of the sGO/
Nafion composite membranes.
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Fig. 2. Photographs of the sGO/Nafion composite membranes.
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Fig. 3. FT-IR spectra of the recast nafion and sGO/Nafion
composite membrane.
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{e)sGo/Nafion 1%

Fig. 4. SEM images of the sGO/Nafion composite
membranes.
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Fig. 5. TGA thermograms of the sGO/Nafion composite
membranes.
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Fig. 6. Ionic conductivity and IEC of the sGO/Nafion
composite membranes.
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Fig. 7. IEC and water uptake of the sGO/Nafion composite
membranes.
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