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Flame Retardant and Smoke Suppression of o—Fe,0; Nanoparticles in Epoxy Intumescent Fire Retardant
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Abstract : A novel Pentaerythritol phosphate melamine salt (PPMS-Fe,0;) flame retardant was successfully synthesized
by reaction of o—Fe,O; nanoparticles and pentacrythritol melamine salt (PPMS). The chemical structures were characterized by
Fourier transform infrared spectroscopy (FTIR) and 'H nuclear magnetic resonance ('H NMR). The effects of PPMS—Fe,0; on the
flame retardant and smoke suppression properties of epoxy resin were analyzed by FTIR, thermo-gravimetric analysis (TG), cone
calorimeter test and smoke density test. The results show that the incorporation of Fe,O; improve the flame retardancy and smoke
suppression properties of epoxy-based intumescent coatings, and the PPMS—5%Fe,0; acquires the best flame retardant and smoke
suppression properties. With addition of same content of flame retardant, the PPMS—Fe,O; shows better flame retardant and smoke
suppression effects in epoxy resin than that of the mixture of PPMS and a—Fe,O;. The TG results show that the addition of a—Fe,0O,
nanoparticle can improve the thermal stability and char-forming ability of epoxy —based intumescent fire-retardant coatings, and
the PPMS—5%Fe,0; exhibits the best thermal stability and char-forming ability in epoxy resin. Char residue analysis shows that the
incorporation of a—Fe,O; can promote the formation of more P-N—C and P-O—-C network cross-linking structures in the combustion
process, then improve the compactness and intumescence of char layer, thus effectively enhancing the flame retardant and smoke
suppression properties of epoxy resin during combustion process.
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