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Vitrimers are an innovative class of polymers characterized by a unique 

combination of mechanical and chemical stability, along with dynamic covalent 

bonds. They undergo thermally activated associative exchange reactions that 

modify the network structure without decreasing their cross-link density. Their 

permanently cross-linked yet reprocessable networks enable features such as 

shape memory, self-healing, and recycling, which extend their lifespan and 

improve end-of-life options. 

 

 
 

In this study, we present a rapid and versatile one-pot synthesis approach for 

vitrimers. The one-pot method is ideal for reactive extrusion. By reacting the 

monomers in an extruder, a vitrimer can be produced in under 10 minutes, a 

process that is actually faster than bulk synthesis in a flask.  We investigated and 

compared the thermomechanical and chemical properties of vitrimers produced 

using both methods. By combining monomers of different chain lengths, we also 

successfully tailored the thermomechanical properties of the final material. 

Finally, we demonstrated that these materials can be reprocessed and recycled 

through mechanical and chemical processes, as well as through extrusion. This 

highlights their potential for sustainable applications.  
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