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Development and Self-Healing Performance of Epoxy
Based on Disulfide

Donghyeon Lee*, Seong Baek Yang**, Jong-Hyun Kim**, Mantae Kim***', Dong-Jun Kwon***"

ABSTRACT: Thermosetting composite materials are applied in mobility and structural applications due to their high
mechanical strength and thermal properties. Nevertheless, these materials are difficult to recycle or reprocess.
Therefore, research is currently underway to introduce vitrimer as a solution to this challenge. In this study, to enable
reprocessing and self-healing of structural epoxy, an epoxy containing disulfide bonds was synthesized and added. The
addition of disulfide epoxy resulted in a decrease in tensile strength and Young's modulus, but an increase in tensile
strain. Analysis of the fracture surface after tensile testing revealed that the addition of disulfide epoxy imparted
characteristics of ductile materials. This is attributed to the structure of disulfide epoxy, which primarily involves alkyl
chains and bond exchange occurring at the disulfide bonds. It was confirmed that the addition of disulfide epoxy
enables self-healing through reprocessing. While reprocessing was not possible with disulfide epoxy content below 17 wt%, it
was feasible up to four times with content above 0.25 wt%. This study is expected to contribute to extending the
lifespan of structural composites and enhancing recycling possibilities through reprocessing.
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Fig. 1. Chemical scheme about synthesis of disulfide epoxy
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Table 1. Formulation of epoxy, curing agent and catalyst

o Ratio (weight)

Disulfide

content Disulfide KER-120V | KFH-163 Catalyst
epoxy (wt.%)

Neat 0 1 0.3

0.17 wt% 0.3 1 0.41

0.21 wt% 0.4 1 0.45 1

0.25 wt% 0.5 1 0.49

0.29 wt% 0.7 1 0.56
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Fig. 2. (a) FT-IR and (b) 'H-NMR of disulfide epoxy
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