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Polymer electrolyte membrane fuel cells (PEMFCs) continue to attract a great deal of attention owing to their strength as eco-friendly clean energy source for transportation and stationary application. However, for commercialization of these fuel cells polymer electrolyte membrane which is one of the key factors limiting the performance of PEMFCs require high proton conductivity depends on the relative humidity, and controls the cost a and durability. During last two decades, there have been numerous investigations for hydrocarbon-based polymer electrolyte membrane to replace Nafion type perfluorosulfonated polymers for proton exchange membrane fuel cells. Although some sulfonated aromatic PEMs could attained high proton conductivity and good chemical stability, the overall performance at low relative humidity (RH) and high temperature is still not satisfactory for actual applications. 
In previous study, we presented a new strategy to introduce hydroxyl group to sulfonated poly(arylene ether sulfone) system. This hydroxyl group is supposed to have ability for hydrogen bonding to other hydroxyl group, sulfonated group and water. Therefore, it could improve proton conductivity as well as mechanical property. However, this polymer suffer from the complicated preparation process problems and low membrane processability in high degree of sulfonation. 
In this study, we investigate novel and simple blend membrane system with sulfonated poly(ether sulfone), poly(ether sulfone) containing hydroxyl group and sulfonated poly(ether sulfone) with hydroxyl group as a compatabilizer. These blend electrolyte membranes show high proton conductivity at low humidity condition as well as dimensional stability. And it indicate unusual morphological behaviors and long-term durability properties compared to those of pristine polymer membrane. These characterization results and more detail properties of blend membranes will be discussed in the presentation. 
