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Synergistic Effect of DOPO Based Oligomer and Mesoporous Silica on Flame Retardancy of Epoxy Resin

Wang Peng, Cai Zaisheng

(College of Chemistry, Chemical Engineering-and Biotechnology, Donghua University, Shanghai 201620, China)

Abstract : The mesoporous silica (MS), combined with DOPO-based oligomer (PDAP), were used to improve the flame

retardancy of epoxy resin. The thermal stabilities and flame-retardant properties of epoxy thermosets were investigated by

thermogravimetric analysis, limiting oxygen index (LOI) and UL-94 tests. Moreover, the flame-retardant synergism of MS and
PDAP was studied by FTIR, Py-GC/MS and SEM." The results revealed that there was synergistic flame-retardant effect between

MS and PDAP. When 4% PDAP and 0.5% MS were introduced into epoxy resin, the corresponding thermoset showed intense

blowing-out effect during combustion, and achieved an LOI value of 34.3% and V-0 rating in UL-94 test. In the condensed phase,

the phosphorus-based acids from the degradation of PDAP possibly reacted with MS to form silicophosphate, which could promote

the formation of phosphorus-and silicon-rich char layer. In the gas phase, the flame-retardant mechanism was ascribed to the

quenching effect of phosphorus-based radicals and diluting effect of nonflammable gases.
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