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Abstract: Microcapsules of two different self-healing agents, 5-ethylidene-2-norbornene (ENB) and ENB with a
crosslinker, surrounded by a melamine-urea-formaldehyde shell were manufactured. In this work, a red dye was incor-
porated into the self-healing agents as a tracer for better visual observations. It revealed that the incorporation of a red
dye into self-healing agents did not disturb the formation of microcapsules from the examination of thermal resistance,
particle size/size distribution and morphology of the resulting microcapsules. Releasing of self-healing liquid into the
induced crack from ruptured microcapsules and filling between crack planes were observed using an optical microscope.
Also observed was the reaction of filled healing agent with embedded Grubbs' catalyst in an epoxy coating layer.

Keywords: self-healing, microcapsule, red dye, optical microscopic observation, epoxy coating.
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Figure 1. Procedure to synthesize the melamine-urea-formaldehyde
(MUF) microcapsules containing self-healing agent with red dye.
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Figure 3. Particle size analysis of MUF-ENB and MUF-ENB-CL
microcapsules.
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Figure 4. Microcapsules produced in this work (a); Grubbs' catalyst
taken by SEM (b).
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Figure 5. Damaged epoxy matrix coating dispersed with microcap-
sules showing the release of healing agent between crack planes at
a lower magnification (a); a higher magnification (b).

Figure 6. Epoxy matrix coating dispersed with microcapsules and
Grubbs's catalyst.
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Figure 7. Observation of crack after damage showing no release (a);
right after release (b); after healing (c) of self-healing agent.
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