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Preparation and Application of Melamine-urea-formaldehyde Self-healing
Microcapsules Modified by Nano-Al2O3

TONG Xiao-mei, HAO Qin-qin, YAN Zi-ying, GE Shi-jie
(School of Chemistry and Chemical Engineering, Shaanxi University of Science and Technology, Xi’an 710021)

Abstract: Microcapsules were synthesized by in-situ polymerization with MUF resin modified by nano-Al2O3 as wall material
and epoxy resin as the core material. The morphology, structure and thermal properties of the microcapsules were
characterized by optical microscope(OM), scanning electron microscope(SEM), fourier transform infrared spectroscopy
(FTIR), X-ray photoelectron spectroscopy(XPS) and thermo gravimetric analysis (TGA). The microcapsules were applied to
the epoxy resin matrix to prepare self-repair coating. The thermal property, mechanical properties, self-healing property and
the electrochemical property of the coating were investigated. The results show that, when the core/wall ratio is 1.5 : 1 and the
content of nano-AL20j3 is 4.5%, nano-Al2Os3 is evenly distributed in the wall. The surface roughness and the thermal stability of
microcapsules increase. When the microcapsules content is 5%, the thermal stability of the coating increases. The tensile
strength, the bending strength, the impact strength and the bonding strength of the coating increase by 111.9%, 55.1%, 10.6%
and 51.9%, respectively. The coating possesses good self-healing performance. The corrosion resistance of the coating
increases with the increase of the microcapsule content.
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Fig.1 OM images of microcapsules with different ratio of core to shell
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Fig.2 OM images of microcapsules with different content of nano-Al203
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Fig.3 SEM images of microcapsules with different content of nano-Al203
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