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The depletion of fossil resources and the increasing level of environmental 

pollution intensify the demand for sustainable polymer materials. This challenge 

is particularly pronounced for thermosets, as desirable end-of-life solutions such 

as recycling are hindered by their permanently crosslinked network structure. 

 

A promising approach to overcome this limitation is the concept of covalent 

adaptable networks (CAN), in which dynamic covalent bonds are incorporated 

into the polymer network, enabling recycling and reprocessing of otherwise 

permanently cured materials. 

 

In this work, this concept is applied to the synthesis of lignin-based CANs. As 

lignin is one the most abundant natural polymers, this strategy offers significant 

potential for the large-scale production of bio-based recyclable thermosets. 

 

In our approach, lignin is functionalized with methacrylic anhydride to obtain 

lignin methacrylate. The synthesis is investigated with respect to the influence 

of different lignin sources, with particular focus on kraft and soda lignin, and is 

further optimized with regard to potential scale-up.  

 

Network formation is achieved by reacting the methacrylated lignins with 

amines, yielding dynamic β-amino esters. Key parameters such as lignin source, 

degree of functionalization, and the incorporation of different comonomers are 

systematically varied to evaluate their influence on the dynamic mechanical 

properties, in particular relaxation behavior, and the reprocessability of the 

CANs. 
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