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Abstract 
Statement of the Problem: Direct methanol fuel cells (DMFCs) are considered to be one of the most promising candidates for portable and stationary applications in the view of their advantages such as high energy density, easy manipulation, high efficiency as well as they operate with liquid fuel which could be used without requiring any fuel-processing units.  Methanol crossover from anode to cathode through polymer electrolyte membrane poses major problem and causes nearly 40% of fuel cell voltage to go in vain. This emphasizes the significance of developing novel membranes with high proton conductivity as well as low methanol permeation coefficient. Research on synthesis and development of well-defined terpolymer materials opened new platform in the field of materials science due to their wide range of applications in various fields. Work described here focus on synthesis of eco-friendly terpolymer from 4,4-terpthaldehyde, aminothiophenol and formaldehyde (TAF)  by condensation polymerization method.  TAF terpolymer is blended with well-known PEM material namely poly-vinyl alcohol (PVA) in order to fine tune its film forming ability and mechanical integrity.
Membrane preparation: Terpolymer-PVA composite membranes are prepared by solution-casting technique wherein TAF terpolymer is blended with PVA followed by the addition of optimal amount cross linking agent namely citric acid. Rheological studies with polymer precursor solutions are conducted to study alignment and disentanglement of polymer chains at molecular level. Terpolymer composite membranes are characterized by FTIR, XRD, SEM and EDAX analyses. Proton conductivity and methanol permeability are determined in to order to evaluate their suitability for DMFC application. 
Conclusion & Significance: Terpolymer-PVA blends endow with a flexible polymeric network and they possess adequate thermo-mechanical stabilities as well as high charge-density per unit volume. The microstructures, physicochemical, and thermal properties of TAF/PVA blend membranes are evaluated by NMR and infrared spectroscopies, SEM, AFM and DSC, TGA analyses.
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