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Vanadium redox flow batteries (VRFBs) are regarded as the most promising candidates for medium- and large-scale energy storage among electrochemical energy storage technologies. An ion exchange membrane (IEM) is the key material of a VRFB which can prevent shorting of electrodes while allowing ionic charge carriers to move freely. IEM like DuPont’s Nafion® is favored in flow batteries as proton exchange membrane because of its high hydraulic resistance, high proton conductivity, mechanical and chemical stability. However, Nafion is also known to be low in proton selectivity as vanadium ions are able to permeate across the membrane which leads to self-discharge of the battery. 
[bookmark: _GoBack]	In order to improve perm-selective properties of proton exchange membrane (PEM), we incorporated a thin, dimensionally stable perm-selective layer into Nafion matrix. Nanofibrous mat consisting double-walled carbon nanotubes (DWCNTs) or electro-spun polypropylene nanofibers is selected as the material due to their exceptional mechanical properties, low density and high porosity. The nanofibrous mat has the advantages over the microporous polytetrafluoroethylene (PTFE) in enhancing selectivity without lowering the proton conductivity. In addition, the mechanical stability of nanofiber mats enhances the dimensional stability of the pristine Nafion. 
The performance of the Nafion composite membrane is compared with pristine Nafion 212. The thickness and morphology of the composite membrane were examined by scanning electron microscope (SEM). The SEM images show that the Nafion is well infiltrated into the nanofibrous mat and the thickness of the membrane was determined to be about 70 µm. The VO2+ ion permeabilities of the prepared membranes were measured using a diffusion cell and UV-vis spectroscopy. It was found from the diffusion tests that the incorporation of the nanofibrous membrane into the Nafion matrix significantly suppress vanadium permeability of the composite membrane, which is 5.5 times lower than the vanadium permeability of the Nafion 212 (7.109E-07 cm2/min vs 1.305E-06 cm2/min), while sustaining its high proton diffusivity (2.5E-04 cm2/min). As a result, the H+/VO2+ perm-selectivity of Nafion increased from 195 to 347. We will also discuss the performance of the VRFB assembled using the composite membranes.  
