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Unsaturated polyester resins (UPRs) consist a significant category of thermoset 

polymers in industry, due to their easy processability, their low cost, their high chemical 
resistance and foremost their exceptional mechanical properties, leading to their extensive 
utilization in different industrial sectors such as in the automotive, marine, aerospace and 
construction industries [1-2]. However, both the growing public awareness related to 
environmental issues and the demand of sustainable alternatives to fossil based monomers, 
have led to the need of introducing bio-based UPRs.  

In this study, bio-based UPRs were synthesized based on succinic acid, ethylene glycol 
and maleic anhydride. The synthesis was conducted both via two-step and one-step 
polymerization. The structure of the materials was studied by means of Fourier-transform 
infrared spectroscopy (FTIR), nuclear magnetic resonance spectroscopy (1H NMR) and X-ray 
photoelectron spectroscopy (XPS). Furthermore, thermal properties of the obtained materials 
were studied by means of differential scanning calorimetry (DSC) and thermogravimetric 
analysis (TGA). 

The materials which were synthesized by the two-step polymerization procedure were 
not miscible with the reactive diluent. On the contrary, the materials which were synthesized 
by the one-step polymerization procedure were miscible with the reactive diluent and they 
were successfully cross-linked.  
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