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Effects of Small Loading of Compatibilizer on Properties of Intumescent Flame Retardant PP / POE
Blending Composite System
Jin Jing', Wang Hao®, ShuZhongjun'
(1. Department of Fire Protection Engineering, Chinese People’ s Armed Police Forces Academy, Langfang 065000, China ;
2. Graduate College, Chinese People’ s Armed Police Forces Academy, Langfang 065000, China)

Abstract : To obtain the polypropylene (PP) materials with high performance, intumescent flame retardant (IFR) and ethylene-
octene copolymer (POE) were selected as theflame retardant and the tough agent, respectively. The PP/ POE /IFR blending com-
posite system was prepared by a twin-screw extruder. The flame retardancy of the system was investigated by limited oxygen index
(LOI) measurement, vertical flame test and cone calorimetry test. Meanwhile, the mechanical properties and phase structure were
discussed. The results show that the dispersion of IFR particles is more uniform and the particle size is reduced, and the combina-
tion of the particle and the polymer matrix is more closely with the addition of the compatibilizer POE-g-MAH, POE-g-MAH plays
important role for the PP /POE /IFR blending composite system in the improved flame retardency and mechanical properties, espe-
cially the impact strength. Compared with the system without compatibilizer (PP /POE /IFR,80 / 20 / 20), the one with little POE-
¢-MAH (PP /POE /TFR /POE-g-MAH, 80 / 17 / 20 / 3) makes the mean heat release rate (MHRR), peak heat release rate (PHRR),
average value of specific extinction area (av-SEA) and total smoke release (TSR) decrease by 22.4%,14.9%,29.2%, and 21.8%
respectively, while the impact strength increases by 69.6%.

Keywords : polypropylene ; ethylene- octene copolymer ; compatibilizer ; intumescent flame retardant ; flame retardancy ;
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s TTI/  PHRR { i MHRRi2 MMLI}1 /  EHC/ .
S kW-m™) (kW-m™) (g's) (MJ-kg)
PP 69 643.1 3452 0.07 39.4
PP/POE 76 663.8 353.9 0.07 40.2
IFR-c0 70 344.7 200.0 0.04 37.8
IFR-c3 65 293.1 155.2 0.03 40.7
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e i B P (R B A RS i (TSR). CO 3477 % (av-
COY). CO, F17= % (av-CO,Y) . -2 [ 1 % 1 X

(av-SEA). I§ ff CO /% (p-COY). W fi CO, =
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4l PP e MR B A 1R 2R AT B4R S 6 o
YRR R DGR I35 4.

R4 PP REZRESUHRNERERTHESBEMEE

B TZSR /72 av-CO\{{ aV-COz}lf aV-ZSEAj p-COY j p-COzYil/ p-ZSEA {1
(m”-m™) (kg -kg™) (kg -kg™) (m”-kg™) (kg -kg™) (kg -kg™) (m”-kg™)

4l PP 1965.7 0.03 2.76 4423 0.12 112 4087.7

PP/POE 1709.2 0.04 2.83 471.5 0.12 11.5 42573

IFR-c0 2348.1 0.04 245 551.9 0.11 5.7 3934.6

IFR-c3 18352 0.03 223 390.5 0.09 5.1 3171.0

M 2 4 B4ls AT LLAE h, 7 0 20 4y IFR B,
IFR-cO 7E 4851 #2 H iY TSR #5540 PP, PP/ POE #
A FIr 880, 1 IFR-c3 f) TSR % %= 18352 m’ /m’,
554 PP 1 1965.7 m’ /m” il IFR-c0 [ 2348.1 m’ /
m’ AHEE, 25 BT 6.6% 1 21.8% 5 1fii IFR-c3 £
av-SEA 4 390.5 m’ /kg, 54 PP ) 442.3 m’ /kg il
IFR-c0 4 551.9 m* /kg ML, 205 FRE T 11.7% Al
29.2% , M0 B A R K A G R B B R AG. AE
M A TESARTT I, A TFR 5, 1R av-COY Fi
p-COY A #7481k, 1fi av-CO,Y Al p-CO,Y M4
—EFEFE RS, FIE AT W, IFR A MIA AT DLA %L
ARk B B P CO, A9, (HX T CO RY
0B A K. T IFR-¢3 1 av-CO,Y ;. p-COY M
p-CO,Y #£ IFR-cO (1 3LAli b 1F B FA%, 5B POE-
g-MAH BIINA AR CO K €O, 7= R ARFS 2 ik
b BB KR G — 2 BRI
2.2 FERESHT

afi PP M HILRE SRR I 12# e W3R 5.

F5 4PPREXREAEANN TS

miH 4i PP PP/POE  IFR-cO IFR-c3
FrfsRE / MPa 39.1 34.8 245 30.2
il / (k) - m?) 2.0 18.5 46 7.8

H 2% 5 AT 1, 4l PP i 7 i 3 BE A e, Gk 3
39.1 MPa, (HH w3 AL, HA 2.0 KI/m’ 5 5
POE 1R AT DAFE CRFF A Ak r (e i J32 19 [ HsF A g 44
T o s RN IFR J&, PP/ POE A fHi 50 JiF
TEEEIT 24.5 MPa, thili i A 4.6 kI/m’, X JE
H T POE 5 PP A L5+ & A Z2 106 th 0~ v
2k M2 ohiki J5 POE AHIX AT DL & A TR AR IR
A RE, RIS | 2 AR = R AR AL I B R b R
phh i B B RCR 5 T BHARSG B) PP Y 2k RE
L7 TFR PORLAE FEAAR A3 B LR 52 M, TFR A 3
TR R b DL AR S AL, B S PP SRR A A
6], 5 PP AHZSMERS 2 76 PP th 45 5 Kk AE AR, [ i)

55 PP SLARIN LS & TARMK, AR A S A7 251, 3L
HIRE GIR R B 1 A PERERFIR

MU POE-g-MAH Ji , 36 2557 48 58 17 79 AH 1]
256 1, 80/0 T TFR (1) A1 5 R LAk ] 223 30 1)
A i, RIS/ T TFR URL A 23 HIOKE 4%, TFR-¢3 1Y
Mo AL IFR-c0 T} 69.6%, 153 7.8 kI /m’, 1M
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