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Mikihiro Hayashi
(Graduate school of Nagoya institute of technology)

Abstract :

Vitrimers are a new class of functional cross-linked materials that can show re-processability,
recyclability, and healing ability due to the bond-exchange nature at high temperatures. Here, we
prepared a polyester-based vitrimer with bond-exchangeable dynamic covalent bonds by using a
polyester with COOH side groups. The cross-linking is carried out under the presence of di-epoxy
compound, mono-epoxy compound, and a trans-esterification catalyst. The epoxy-COOH reaction
generates free OH groups in the network, which promotes the bond-exchange via trans-
esterification at high temperatures. In this system, the cross-link density can be tuned by the ratio
of di-epoxy and mono-epoxy compounds while the concentration of free OH group can be kept the
same, which enables extraction of pure effects of cross-link density on the bond-exchangeable
properties. The great stress-relaxation was observed due to the trans-esterification. We discussed
the interesting dependence of cross-link density on the relaxation time estimated by stress-
relaxation tests, providing the important insights into the physical property control for the novel

functional cross-linked materials, that is, vitrimers.
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