ABSTRACT

Fuel Cells: Synthesis and Characterization of Sulfonated Polysulfone for Proton Exchange Membrane (PEM). NANCY DAVENPORT (Chicago State University, Chicago IL 60628) SUHAS NIYOGI (Argonne National Laboratory, Argonne IL, 60439) 

Fuel cells are electrochemical energy conversion devises. Fuel cells convert hydrogen and oxygen into water and in the process produce electricity. One of the most primary fuel cell technologies is proton exchange membrane fuel cells (PEMFC).  In effort to develop a functional PEM sulfonated polysulfone was targeted. The monomer synthesis was monitored with thin-line chromatography (TLC).  Step one, 2,2-diallybisphenol dissolved in benzene  was heated with an initiator azobisisobutylronitrile (AIBN) and t-butyl thiol to synthesize a sulfide intermediate through radical formation. The resulting sulfide was then converted into a sulfonate by treatment of bromine and acetic acid; the solution was refluxed for 1hour and 15min. When comparing the TLC results of the starting material- 2,2- diallybisphenol and the sulfonated monomer it was conclusive that the reaction went to completion as expected. The crude sulfonated monomer was recrystallized. The sulfonated monomer was then polymerized into a sulfonated polysulfone through stepwise process with dichlorobiphenol sulfone.  Once the sulfonated polysulfone has been completely synthesized characterization will be conducted through NMR, and the polymer’s conductivity will also be measured through AC impedance analyzer.   

