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Tab.1 Vulcanization characteristics of EPDM compounds

i i BELJZR 751
FR-680 206 AT-903C FR35RP FR2IRP
Fpo/ (AN * m) 20. 89 28.77 23.12 16.04 17.78
F,/(dN *m) 2.94 4.26 3.87 1.79 1.92
Fo—F./(dN * m) 17.95 24.51 19.25 14.25 15.86
t,,/min 0.35 0.28 0.25 0.35 0.32
£,,/min 0.45 0. 40 0.30 0.43 0.42
14,/ min 2.27 3.57 2.65 3.43 3.40

*2 EPDMELEAI IR 4 RE
Tab.2 Physical properties of EPDM vulcanizates

#3 EPDM#WUEKHMHRES[ENMMERE

Tab.3 Heat air aging resistances of EPDM vulcanizates
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Wi i/
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15 I R 46 i A AR
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Tab.4 Maximum HRR of EPDM vulcanizates
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FR-680 206 AT-903C FR35RP FR2IRP
HRRIF A/
(es'em? 317.11 267.69 276.29 245.75 185.54
EHC/

(MJ + kg ") 40.43  44.51  42.91 40.41 43.23
SEA/

(m*« kg ") 470.78 329.12 371.99 391.03 161.26

350

42)
w
(=3
S
T

m
N
wn
S

T
w

200 -

HRR/ (kJ=s'e
S @
(=) (=)
T T
w
N
S}

W
(=}
T

1 1 1 1
0 200 400 600 800 1000
i) /s
B : 1—FR-6803;2—206;3—AT-903C;4— FR35RP;
5—FR21RP

E2 EPDMmLAZHIHRR H £
Fig.2 HRR curves of EPDM vulcanizates
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Fig.3 THR curves of EPDM vulcanizates
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Fig.7 Mass loss curves of EPDM vulcanizates
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Effect of Halogen—free Nitrogen Phosphorus Flame Retardants on
Properties of EPDM Compounds

FANG Xiaodong, WU Mingsheng
(Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: In this study, flame-retardant ethylene—propylene—diene-propylene rubber ( EPDM )
compounds were prepared by adding five halogen—free nitrogen phosphorus flame retardants, FR-680,206,
AT-903C,FR35RP and FR21RP (110 phr) , respectively, and the effects of those five halogen—free nitrogen
phosphorus flame retardants on the properties of EPDM compounds were investigated. The results showed
that, all five halogen—free nitrogen phosphorus flame retardants could significantly improve the flame
retardant properties of the EPDM vulcanizates,and the limiting oxygen index of the EPDM vulcanizates was
above 30%. Moreover,the EPDM vulcanizates filled with flame retardant FR35RP and FR-680 had excellent
physical properties, but their flame retardant properties were relatively poor. It was found that the overall
properties of the EPDM vulcanizates filled with flame retardant FR21RP were the best, with a tensile strength
of 7.0 MPa,a limiting oxygen index of 39%,a maximum total heat release (THR) rate of 83.43 MJ * m °,
and a minimum total smoke release (TSR) rate of 462.42 m” * m .

Key words: EPDM ; halogen-free nitrogen phosphorus flame retardant; flame retardant property ; limiting
oxygen index ; THR ; TSR





