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Properties of DOPO Type Halogen-Free Flame Retardant Epoxy Resin System

Wu Chuanfen, Chen Wenjing, Wu Dongsen, Zou Huawei, Liu Pengbo
(State Key Lab. of Polymer Materials Engineering, Polymer Research Institute of Sichuan University, Chengdu 610065, China)

Abstract : Epoxy resin (EP) was modified with two flame retardants including 9, 10-dihydro-9-oxa-10-phosphaphenanthrene-
10-oxide (DOPO) and DOPO type phosphorus-containing EP (DOPO-EP), the modification effects of these two flame retardants
under different phosphorus content were also compared. The results show that with the increase of phosphorus content, the glass
transition temperatures of EP / DOPO and EP / DOPO-EP systems also decrease, but the decrease of EP / DOPO-EP system is
slight. DOPO and DOPO-EP can both improve the flame retardance of EP, but comparing with that of DOPO, the flame retardant
effect of DOPO-EP is much better. The comprehensive mechanical properties of EP / DOPO-EP system are better than those of EP
/DOPO system. When the mass fraction of phosphorus is 2.5% and 1.5% separately, the vertical burning rating of EP / DOPO and
EP /DOPO-EP system both reach UL 94 V-0 rating and their LOI values are 32% and 33% respectively. The char yield at 700°C. of
EP/DOPO system is 12.27% and increases by 17.3% comparing with that of unmodified EP when the mass fraction of phosphorus is
2.5%, but the tensile properties, impact properties and flexural strength decrease substantially. Moreover, the char yield at 700°C. of
EP/DOPO system is 20.07% and increases by 91.9% comparing with that of unmodified EP when the mass fraction of phosphorus
is 1.5%, meanwhile, comparing with that of unmodified EP, the elongation at break and flexural strength of the system are 2.32%
and 92.69 MPa, increase by 13.73% and 24.27%, the tensile strength and notched impact strength of the system are 35.34 MPa and
1.85 kJ/m’, only decrease by 1.56% and 1.07% , which indicate that the comprehensive properties of the system are best.

Keywords : epoxy resin ; 9, 10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide ; halogen-free flame retardant
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