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Properties of Novel Flame Retardant Epoxy Curing Agent

ZHANG Can, ZHUO Nian, PENG Yongli'
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Using 9, 10-dihydro-9-oxa-10-phosphaphenanthrene-10 oxide (DOPO) and N-methylol acrylamide
(NMA ) as the main raw materials, we synthesized the curing agent 10- (4-hydroxy-3- ( hydroxymethyl )
amino-3-oxopropyl ) -9, 10-dihydro-9-oxa-10-phosphaphenanthrene-10 oxide(DOPO-NMA ). The flame retardant

curing agent DOPO-NMA and E-51 epoxy resin were then cured to obtain epoxy resin E-51 system, and its flame

retardancy, thermal stability and mechanical properties were studied. The results show that the tensile, bending

and impact strength of the cured system decrease, while the flame retardancy rating, limiting oxygen index and

char yield at 700 °C increase with the increase of phosphorus mass fraction in the resin system.
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Fig. 1  Synthesis equation of DOPO-NMA
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Tab. 1 Recipes of different phosphorus mass fraction
in resin systems
o(P) 1% EP DOPO-NMA  DICY DMP-30
M /g M /g M /g i /g
0 100 0 10.7 2.2
0.9 100 11.4 10.3 2.4
1.8 100 25.2 94 2.7
2.5 100 38.2 8.5 2.9
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Tab.2 Results of TGA in different resin systems

w(P) /% tise | °C Lo | C 700 CHE R F] %
0 372 442 9.6
0.9 340 422 14.1
1.8 310 416 17.3
2.5 299 461 21.2
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Tab. 3 Flame retardant properties of different resin systems

w(P) /% UL94 459 LOI/ %
0 No rate 21.6
0.9 V-1 28.6
1.8 V-0 30.8
25 V-0 32.5

FH 2% 3 T A, B 4 4 vl T A A AR B, EP
1 Z 1) ULO4 %5 2% A LOTAHE t 2 42 =7 , 2 W [ 1k 571
DOPO-NMA [ 5] AR K#Ew T EP R PHIATE . 4
18 19 5 2 2 B0H 0.9% BF, B 2% BELIBA 85 R vT 38 UL94
V-1 (I BELAR 2, LOT N 28.6% 5 24 1 1Y o & 3 K A
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Tab.4 Mechanical properties of different resin systems

P o i / AR / iR
w(P) /% )
MPa MPa (kJ/m*)
0 58.2 78.7 11.3
0.9 45.8 66.5 7.5
1.8 37.6 60.7 6.2
2.5 31.4 56.7 5.1
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