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Preparation and properties of new ceramifiable
intumescent fire protection coatings
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(1. a. School of Materials Science and Engineering; b. College of Sciences, Shanghai University,
Shanghai 200444, China; 2. Qingdao Gaoxin Chengwei Industry Co., Ltd., Qingdao 266000, China)

Abstract: A new type of ceramifiable intumescent fire protection coating was prepared by using epoxy resin as the matrix,
ammonium polyphosphate as the flame retardant, zinc borate as the flux, and raw vermiculite powder and wollastonite as the
refractory fillers. The effects of the compound of four fillers on the properties of ceramifiable intumescent fire protection
coating were studied by scanning electron microscope (SEM) and fire resistance test. The results show that ammonium
polyphosphate can significantly improve the expansion multiplication rate and thermal insulation performance, zinc borate
can effectively enhance the strength and density of the charcoal layer, and raw vermiculite powder and wollastonite can
enhance the burn-resistant performance of the charcoal layer and increase the fire resistance time limit at high temperature.
When the mass ratio of ammonium polyphosphate, raw vermiculite, zinc borate, and wollastonite is 11:5:6: 10, the tensile
shear strength is 7.8 MPa, the refractory performance is the best, the fire resistance time limit reaches 10 min, the maximum
backsheet temperature is 393 °C, and the charcoal layer after burning can withstand a voltage of 1.0 k'V.
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Table 1 Filler formulation composition for ceramifiable

intumescent fire protection coatings
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FEmE  APP A% /B fER MIE BSIR 593‘|%|

e a0 ME B A
APP-0 0 8 15 9 32 54 14
APP-1 7 6 12 7 32 54 14
APP-2 9 6 11 6 32 54 14
APP-3 11 5 10 6 32 54 14
APP-4 13 5 9 5 32 54 14
Vrm-0 11 0 13 8 32 54 14
Vrm-1 11 2 12 7 32 54 14
Vrm-2 11 5 10 6 32 54 14
Vrm-3 11 8 8 5 32 54 14
Vrm-4 11 11 6 4 32 54 14
ZB-0 11 5 0 16 32 54 14
WI-0 11 5 16 0 32 54 14
ZB/WI-1 11 5 4 12 32 54 14
ZB/WI-2 11 5 6 10 32 54 14
ZB/WI3 11 5 8 8 32 54 14
ZB/WI-4 11 5 10 6 32 54 14
ZB/WI-5 11 5 12 4 32 54 14
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Fig.1 Schematic diagram of homemade equipment for

coating fire resistance experiment
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Fig.2 The macroscopic surface topography of samples after

fire resistance test
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fire resistance test
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Fig.6 SEM images of samples after fire resistance test
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