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Polymer electrolyte membrane fuel cell technology (PEMFC) has attracted increasing 

interest, particularly in automotive and stationary power applications1. The highlight of 

this technology is the ability of the membrane to conduct proton, besides promoting the 

separation between the components of anodic and cathodic cell compartments. 

Actually, perfluorosulphonic acid polymer electrolytes, with the trade name Nafion and 

similar, are the most important proton conducting membranes, which has good 

performance and long-term stability2. However, the high cost of this materials and the 

decreasing in proton conduction due to water loss in membrane at elevated temperatures 

limit its use and constitute barriers to high fuel cell performance. Regarding those 

limitations, many groups of research have been studying alternative polymers, such as 

polysulfones3, polyetherketones4, polyimides5, polybenzimidazoles6, polyoxadiazoles7, 

which present great advantages due lower cost, commercial availability and 

processability. To attain the conductive characteristics for an electrolytic membrane 

those polymeric materials are generally modified  by introduction of sulphonic groups 

onto chain structure. 

This paper describes some results of a study about sulfonated polysulfone (SPSU).  The 

influence of the sulfonation degree on the water caption, glass transition temperature 

(Tg) and others physical properties of SPSU, is reported. The SPSU, structure I, was  
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(I) Sulfonated polysulfone (SPSU) 

 

synthesized, and the respective sulfonation degree was determined by using different 

methods, such as FTIR, 1H-NMR, and TGA. 
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Figure 1 shows the FTIR analyses of 

SPSU, where the band associated to 

symmetric stretch of O=S=O of 

sulfonate group (1024 cm-1), used to 

following the sulfonation level in the 

polymer is assinalated. The 

padronization of FTIR curve was 

made by an absolute method.                                  Figure 1- FTIR spectra of  PSU and  SPSU                                            

The introduction of sulfonated groups in the 

polysulfone increases intermolecular interaction 

by pendant ions. This effect hinders internal 

mobility which leads to increased glass transition 

temperature for sulfonated polymers, as we can 

see in the figure 2.  

The Tg and water caption play important roles 

in the electrolytic membrane performance, due to 

its influence on the proton mobility. 

 
Figure 2: DSC of PSU AND SPSU 
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