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In response to the increasing global demand for sustainable materials and circular economy 

design strategies, this work introduces the concept of chemical amplification mechanisms 

and latent catalysts in a covalent adaptable network (CANs) for reversible adhesive system.1  

Chemical amplification refers to a process in which a single external trigger induces a 

cascade of subsequent reactions, for instance catalyst activation and transesterification. 2  

CANs are capable of undergoing chain rearrangement in response to external stimuli, 

thereby offering on-demand adaptability. In the absence of a stimulus, bonds exchange is 

slow, and network remains fixed into rigid structures with strong adhesive interaction and 

high mechanical strength. Upon application of an external stimulus, heat in this work, a rapid 

covalent bond exchange occurs, leading to a decreasing in modulus and viscosity. This 

behaviour enables the adhesive de-bonding and material reprocessing. 

To achieve spatiotemporal control over this process, the integration of latent catalyst can 

regulate the exchange reaction.3 The inactivated catalyst maintains a low exchange rate for 

vitrimer network at lower temperatures, thereby guaranteeing structural integrity and 

preventing irreversible creep deformation. Once activated at high temperature, it efficiently 

promotes bond exchange reactions, as evidenced by a rapid decrease in stress relaxation, 

enabling on-demand debonding. 

 

 

Fig. 1: General scheme of de-bondable on-demand mechanism. 
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