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Synergistic Effect of Nano-Montmorillonite and Polyamide 6 on Flame Retardance
of PP Halogen-free System
ZHONG Ming-giang, CAI Wei-le, ZHANG Yu-ging, LIN Song-bao
(College of Chemical Eng. and Materials, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Polypropylene/ammonium polyphosphate (PP/APP) is a typical intumescent halogen-free flame re-
tardant blend, which could only be flame retardant when a large amount of APP was added to the blend, but the ad-
dition of APP would make the mechanical properties of PP downgraded obviously. In order to make PP flame retar-
dant without the downgrade of the mechanical properties of PP, the effects of organic montmorillonite (OMMT) and
polyamide 6 (PA6) on the combustibility and mechanical properties of PP/APP compatibilized by PP-g-MAH were
studied by means of L.OI, mechanical properties test, TG and SEM. The results showed OMMT and PA6 had syner-
gistic effect on the flame retardance of PP, but had little effect on the mechanical properties of the blend; The LOI
of PP flame-retardant system was 25.1% when the blend was filled with 4 phr of OMMT and 8 phr of PA6; The ad-
dition of OMMT and PA6 could obviously rise the heat loss temperature of the blend and increase the residue weight
ratio of the char.
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#1 R+ AEX PP/PP-g-MAH/APP H: 88 U B0

Tab 1 Effects of OMMT contents on property of PP/PP

-g-MAH/APP composite

R+ F& /phr LOI/ % PIRIRE /MPa Wi R /K] m~2
0 18.2 30.84 6.64
2 21.7 28.70 7.57
4 22.4 28.31 7.30
6 216 28.21 7.25
8 20.7 27.97 6.85
10 19.8 27.40 6.62

2.2 8% 6 Xt PP/APP/OMMT BE¥AME 8EF0 11 2 4
s Al
# 2 PA6 R %} PP/PP-g-MAH/APP A R MR 1
Tab 2 Effect of PA 6 contents on property of
PP/PP-g-MAH/APP composite

PA6 & /phr LOI/ % BIfP3REE/MPa phi3RBE/ kKJom™?
0 22.4 28.31 7.09
2 2.7 27.17 7.81
4 23.4 27.05 7.46
6 23.9 27.34 7.30
8 25.1 26.96 7.21
10 25.2 26.5 27.01

# 2 7y PA6 FIB Xt PP/PP-g-MAH/APP & R #E gk
I, ME 2 AFE N, PA6 BIINAIHAR A HhF
FEEAVE R, Lol fHM 22.4% EFHF| i A 8 phr B i
25.1% . MARTE 6 phr 1 8 phr Z[EIFEZE— T BEERBY
B, LoI{E¥INE 3, HT PP/PA6 TEHAER PP-g-
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# 3 PP/APP. PP/PP-g-MAH/APP/OMMT F1 PP/PP-g-
MAH/APP/OMMT/PA6 5 TG S+ iF BRI MER EFRA
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Tab 3 Tyw» Tp» Wanc of PP/APP, PP/PP-g-MAH /APP/OMMT

and PP/PP-g-MAH/ APP/OMMT/PA6 by TG analysis

W Ty%/C T,/C Wanc
PP/APP 294.75 343.38 0
PP/PP-g-MAH/ APP/ OMMT 304.78 376.50 7.81
PP/PP-g-MAH/APP/OMMT/PA6 305.30 385.74 8.55

H: 1) T BRE 10% I NHEE, REEHRERE
s T, ARKEREREEFTWNEE: Wl 800 CHHR
BHRAREI .
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HERI1YER 6 SRNBRUSE S METE, B
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1 PP/PP-g-MAH/APP/OMMT/PA6 BHiA#1 &
i EE AR R R A
Fig 1 SEM photographs of impact fracture surface of PP/PP-g-MAH
/ APP/OMMT/PAG flame retardant composite
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