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Fig. 1  Switching paths of associative covalent adaptive networks
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Fig. 2 Stress relaxation curves(a) and Arrhenius fitting curve(b) of silicone vitrimers material at 130-170 °C
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Progress in the research of vitrimers

ZENG Yan-ning, YANG Bin, LIU Shu-xin, XI Ao-qian, ZHANG Fa-ai
(College of Material Science and Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract: Vitrimers are new polymeric materials based on associated covalent adaptive networks, showing a
rapid response to stimuli (heat, light, pressure, etc. ). The concepts of dissociated and associated covalent a-
daptive networks are briefly described in this paper. The characteristics of associated covalent adaptive networks
and their reversible reaction mechanism are introduced, as well as the unique properties (self-healing, welding,
reprocessing ) that they present in materials. The types and mechanisms of covalent exchange reactions that con-
stitute the network structure of vitrimer in recent years are summarized. The characteristics and representative
examples of various types reaction are introduced respectively. The latest applications and different modification
methods of vitrimer are listed. The development direction of vitrimer is to further improve the service life and re-
duce the reprocessing temperature, also the polymer development in the future.

Key words: vitrimer; associative type; covalent adaptation network; reprocess ability; self-healing; shape

memory
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