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Lignin is amongst the most abundant biopolymers on earth and is rising as one of the most 

promising raw materials for substituting the high demand of fossil-based educts with bio-

based ones. The unique aromatic structure leads to properties such as thermal stability, 

mechanical strength, chemical resistance, hydrophobicity, as well as antimicrobial and 

antioxidant activites, and make lignin itself an interesting chemical starting material.[1] 

 
Herein, we present catalyst-free vinylogous urethane vitrimers based on lignosulfonate 

and enzymatic lignin, using a commercial bio-based diamine and a bio-based diol linker. 

Materials are synthesized following green chemistry principles using a direct 

acetoacetylation process of lignin in non-toxic solvents, which can subsequently be used 

to produce homogeneous materials. The thermomechanical properties and recyclability 

over five cycles demonstrate that the materials represent a promising class of tough, 

green, and sustainable vitrimers. Additionally, processing through injection molding was 

demonstrated, producing homogeneous samples for tensile testing which enhances 

recycling and industrial applicability.[2] 
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