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Preparation of Phosphorus-Containing Poly-Acrylate Resins
and their Flame Resistant Properties
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Abstract: Phosphorous(P)-containing phosphoric acid methacryloyloxyethyl ester (PMOE) was synthesized
with B-hydroxyethyl methacrylate (HEMA) and phosphorus pentoxide (P,Os), which was used to prepare
P-containing poly-acrylate emulsion. The effects of PMOE content on polymerization stability and resin flame
retardancy were studied. The chemical composition of the prepared P-containing poly-acrylate (PA) emulsion
was characterized by FTIR, while the thermal stability and flame retardancy of the prepared P-containing PA
resin was measured by TGA, LOI and UL-94 test, and the micro-morphology of the char residue from the
P-containing PA resin was observed by SEM. The results show that P-containing PA emulsion with high
monomer conversion, low gelation and good storage stability can be obtained when the P-containing monomer
content is lower than 30%(wt). Char yield and LOI increase when the content of P-containing monomer
increases, which results in better flame retardancy. When the P-containing monomer content is 30 %(wt), LOI
of the resin is 29.5%, and the char yield is 54 %(wt) at 700°C. The resin can pass the V-0 level of the UL-94 test.
SEM results indicate that phosphorous shows a condensed-phase flame retardant effect.
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