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Lithium ion batteries (LIBs) with polymer electrolyte shows some serious issues such as the low ionic conductivity at room temperature, narrow electrochemical stable windows and dendrite growth formation on the anode. In order to overcome these issues, there is a need to develop the separator-cum electrolyte membrane with high ionic conductivity, good stability towards electrodes, good thermal and mechanical strength. To accomplish these requirements, lot of research has already done for polymer electrolyte made of polyvinylidene fluoride (PVdF). However, PVDF separator has its own disadvantage such as the inferior thermal stability due to their low softening or melting behavior. To resolve these issues, the addition of the nanofillers such as TiO2, SiO2, SnO2, Al2O3, etc. with Lewis acids surface groups usually leads to reduction in ion paring and play significant roles in affecting Li+ transport properties of polymer electrolytes to an increase in the conductivity. Novel hybrid nanofibrous polymer electrolyte with high ionic conductivity and excellent electrochemical performance can be developed by two step hydrothermal and electrospinning process. PVdF based polymer electrolyte membrane in composition with undoped and doped AgTiO2 and/or cellulose acetate seems potential candidates for lithium ion battery (LIB) separator due to its superior thermal stability and hydrophilic property. PVdF/CA-AgTiO2 nanofibers membrane shows excellent thermal stability, high porosity and super electrolyte compatibility comparatively. High ionic conductivity and good overall electrochemical performances enlightens the approach of making hybrid organic cellulose-based composite polymer electrolyte membrane is promising candidate for lithium ion battery.
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