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Preparation of self-healing double-layer microcapsules and
its application for basalt fabrics
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Abstract In order to improve the bending resistance of basalt fabric, a monolayer microcapsules were
prepared by in-situ polymerization. The wall of the monolayer microcapsule was melamine urea
formaldehyde copolymer (MUF) , and the core was epoxy resin. Then the curing agent diaminodiphenyl
sulfone was adsorbed on the surface of the monolayer microcapsules, and then coated with MUF to make
double microcapsules. Finally, the double microcapsules were coated on the surface of basalt fabric. The
micromorphology and chemical structure of the microcapsules were tested, and the self-healing properties
of the microcapsule self-healing basalt fabric were analyzed. The results show that the prepared
microcapsules has a compact structure and a smooth surface. When the basalt fiber was damaged, the
microcapsules releases the repair agent and curing agent to generate a network of macromolecules for
repairing the cracks. After 7 d repair, the maximum breaking strength and the wrinkle recovery
performance of the basalt fabric is basically restored, with the elongation and the flexural performance
effectively improved.
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Fig. 1 SEM image (a) and optic microscope photograph (b)

of single-layer microcapsules
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Fig. 2 Infrared spectra of single-layer microcapsules
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Fig.3 SEM image (a) and optic microscope photographs (b)

of double-layer microcapsules
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Fig. 4 Infrared spectra of double layer microcapsule and DDS
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Fig. 5 Tensile curve of microcapsule self-healing basalt fabric
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Tab.1 Wrinkle recovery angle of basalt fabric

under different repair time
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