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Abstract
Redox flow battery represents the most potential candidate for large scale stationary energy storage. The key component of the redox flow battery is the membrane separator which is used to separate the electrolytes of two half-cells and transporting the ions to complete the electric energy exchange. Synthetic hydrocarbon fibers are preferable candidates to be used as substrates for modification and this is due to its low cost with good chemical and physical properties. Dual layer fibers comprise of core and sheath configuration capable to incorporate desired functionality onto the sheath layer whereas the core layer provides desired physical and mechanical properties to the overall properties of the modified polymers. In this study, synthetic hydrocarbon based substrate is investigated to achieve ideal membrane properties of low ions permeability, high proton conductivity at low cost. Vinylbenzyl chloride (VBC) was radiation grafted onto dual layer of substrate and the properties of grafting yield through the cross sectional of dual layers substrate was studied. The diffusional behavior of the grafting of vinylbenzyl chloride occurred in two layers of polymer was analyzed using field emission scanning electron microscopy (FE-SEM).  The result showed morphological changes with homogenous increase of the size of the grafted substrate. The line profiling of FE-SEM EDX analysis showed apparent signal of chlorine (CPS) on the dual layers grafted fibres. The mapping using energy dispersive X-ray (EDX) revealed a homogeneous grafting of vinylbenzyl chloride through the cross sectional of the dual layers fibres.  The grafted substrate was functionalized with quaternary amine groups and converted into membranes.  
Conclusion & Significance: All the results from Fourier-transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), X-ray diffraction (XRD) and differential scanning calorimeter (DSC) provide strong evidence for successful incorporation of vinylbenzyl chloride onto the dual layer of polyethylene polypropylene substrates and subsequent amination. It was applied as membrane separator in flow battery system and showed improved performance. 
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