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Abstract: Redox flow battery (RFB) stands out as a promising energy storage 

technology owing to its independent power and energy features, long cycle life, and 

rapid response. Compared with the aqueous RFBs, the non-aqueous RFBs (NARFBs) 

have received increasing attention because of their wider electrochemical window and 

thus higher energy density. However, the performance of NARFBs has been 

insufficient for commercialization, the lack of high ionic selectivity and ionic 

conductivity membrane is one of the key limiting factor. To improve the performance 

and efficiency, many novel membranes have been developed subsequently. In my 

group, we synthesized a two-dimensional (2D) metal organic framework (MOF) 

modified Celgard membrane via an infiltration method and achieved 82% EE at a 



current density of 12 mA cm-2. We also synthesized 2D vermiculite nanosheets 

modified porous membrane and achieved 85.8% EE at 2 mA cm-2. Furthermore, we 

proposed to utilize an intrinsic composite membrane to enhance the performance of 

the battery. For instance, we developed a novel highly selective MOF-based 

mixed-matrix membrane and a porous poly(vinylidene fluoride) membrane with 2D 

vermiculite nanosheets. 
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