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Introduction
Intumescent flame-retardant coating (IFC) is a feasible method for passive protection against fire to
steel and wood that cannot be internally flame-retardant modified.1-3 However, due to the external
environment and man-made destruction, the performances of coating would decrease. Herein, the
reversible bond was introduced into the curing system of epoxy resin (EP) through molecular
design to construct an adjustable covalent network between curing agent, epoxy resin and flame
retardants. The high-performance EP coating that was both intumescent flame retardant and self-
healing property.

Method
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Fig. 2 TG curves of PAC and DA (a), the results of big panel 
test (b), the results of  CC test (c, d)
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Fig. 1 Schematic illustration of the coating processes
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Fig. 3 The self-healing process of coatings at 85 °C (a), the 
proposed mechanism of healing of DA (b).
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Fig. 4 The  results of water resistance test (a), 
Transmittances of coatings (b), digital photos of coatings 

applied on plywood (c). 

Conclusion
⚫ Better thermal insulation during combustion for

steel.
⚫ Good self-healing properties
⚫ Enhanced water resistance 
⚫ Without sacrificing transparency
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