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Functionalized MOF lamellar membrane for efficient proton conduction
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Abstract: Two AIBDC-2X (—COOH and —SO,H) MOF nanosheets with different functional groups were prepared
by post—synthesis and assembled into layered membranes. The experimental results show that the successful
introduction of the moieties effectively reduces the pore size of the MOF from 0.8 to 0.6 nm. Meanwhile, the
covalently linked carrier sites enhance the water uptake at low humidity and form a continuous proton transfer path
between carrier—water molecules and carriers, which allows the protons to be transferred with a hopping mechanism
and low resistance even at low humidity. At 80°C and 20% relative humidity (RH), the proton conductivities of
AIBDC-2S0,H and AIBDC-2COOH membranes were 18.3 and 14.1 mS-cm™, which were higher than most of the
MOF-based proton conducting materials reported so far. Moreover, the proton conductivity of AIBDC-2SO,H
reaches 102.2 mS+-cm™ at 80°C and 100% RH. In addition, the covalently linked carrier sites ensure stable proton
conductivity with no significant decrease over the 45 h test under varying RH. This high and stable proton
conductivity also provided excellent fuel cell performance with maximum power density of 343.6 mW:cm™ and

current density of 1183.1 mA -cm™, respectively.
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Fig.1 Schematic diagram of MOF nanosheets
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Fig.2 AFM images of MOF nanosheets
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Fig.3 XRD curves and FTIR curves of MOF
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Fig.7 SEM images, photographs, and the corresponding cross—section SEM images of MOF membranes
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Fig.8 Proton conductivity and Arrhenius activation energy, and the long—term stability of MOF membranes
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