—
=

53 1) = = S No.3
2010 43 f ACTA POLYMERICA SINICA Mar., 2010

POE-g-PMAH & i7 141 72 PA1010/PP LBy ae ot

WRE'? HEE £ B K A BBE O§ B % BT

(T R R 2 B AL A T2 B

Y 453003)

CHNRFERS TR S TR B PR TREREASRE  W# 610065)

W B OE-FEHILRY)-g- R R BB (POE-g-PMAH) /5 h S PE 38 25 50, SRk IR IR 0 7 i il 45 T
PA1010/PP iR, i L A L 52 (SEM) 722 RE A7 i AR e 21 40 638 (FTIR ) AR 25 39 4 1 34 (DSC) il
X, WF9E T POE-g-PMAH X%} PA1010/PP 2LyR 4 )38 25 /6 . 45 32 B, POE-g-PMAH Y it A AT LAl /N AL TR 4
BIAHIX R ST, 24 PA1010/PP/POE-g-PMAH = 70/30/15 B}, A3+ 80H R ~F/INTT 3150 FTIR 45 52 22 W 4324 75 POE
B B SRR T TR PAL010 FE 45 R HLIR 0T 1) & A T Ak 2% SUnz s DSC T 58 45 AR e W B 4 & rf PA1010 1 PP
PAIZE I AN ZY 5 B2 POE-g-PMAH (9 AT A%, W] POE-g-PMAH (3% 25 /E FH X% PA1010 il PP (45 5
FAMHIER. 1Rt e R 2k R R W 5 POE-g-PMAH A3, IR M0 s 58 B2 B i 0, 24 POE-g-PMAH
BRI E] 15% i, T 25 b A S 21, 13 k)/m® S A 2010 3. 1A%, 146 025 i o J3E ] DA S A
1= 7K. POE-g-PMAH (34 25 HLIRZE F H S8 P 1 H R IR IEF g 5 PA1010 rh A e (NH, —) R A Ak 2= N, T
F:4 POE 5 PP A BLUF M58 A, DT ARSI K 77, 98/ AH XORST, KR 2 & 72 e

X7 PA1010, PP, POE-g-PMAH, 38 $#75H1 3

W MEN: 1010 ( PA1010) J&— RSl Al 1 L 4> T
] IR I Uk ELHAT — 5 S I P 45 B
Wy, LA R AT TR | i O
L E B R K AR R i, T A el o g
AR5, HR bk JE B PA Bl B RGN % PP
JIA PAL010 r AT LA 15 7K 2 AR AR AR, il
b HERE , (EUE d T PA1010 1 PP B MEAH 2
AR, LB PATO10 A1 PP SRR, 124 M AR AL,
6 T 13 2H TR M SR I A A3 1 8 2570 SF 48 75
R G THD R 7 LIS S A7 280 17 7 A% 32 , R AF
Fe e 20 192 LASE R L IR WU FE I 257, I PP-g-
PGMA" =) ( B8 75 #5-g-5 TP 2 T 445 182 4% /K H 3
fig) .PPP-g-PMAH" """ (P 45-g- TR TR AR IET)
PP-g-PAA!™ " (B T W -g -3 A4S TR ) B AT T A
PA1010/PP {4 25 fy3 75 7] , (L i 26 434 25 30 14 2534
RATIR, LR g 2 M e B B POE HLAG AR
AE AR 3 51 43 A AN EE 43 A , PR T ELAG AR
SERPIPRALAR P RE | 25 S | R R R A B U
PERE , S T AN THE ARG , T 5 AU 5 T4
XA/ DR S EAT P S 1 T A AL A 48 41 2%
PERE , A4 SCR I POE-g-PMAH ( 205 - s 2 5 ) -
g-BE RIRIT) V57 PA1010/PP MR i 52 1

HAZSH, %48 T POE-g-PMAH {41 A% PA1010/
PP IR ZILAS G5 | )7 Pk RR A AL BE 1 52 il , O
P T AL

1 SWES

Mg p ol
PA1010,11 #1,p =1.03 ~1.05 g/cm’, f13§
MK (o)) 22 A BR A W] PP, T30S, MI = 2.5 ~
3.5 g/10min, B @Al 111+ L) ; POE-g-PMAH,
PC -8C 4 H& K FHE M AT BR A, 2R R 4
0.85% , %)% 0. 87 g/cm3.
1.2 #&H&E
i FH AT, K PA1010 5 PP 7E 90°C iy EL25 LA
T 12 h AR5 5 POE-g-PMAH $2 IR [] 1 Jit
T HLTE AR AT AL (TSS 125 74 [m] i) W A2 AT 4%
AL, L/D =32,D =25 mm) FR&EREL B, £ 1R
By 185—195—200—210—220—205°C , W2 FT 4
121 v/min, ERLE FAE 90°C 1Y H23 MR 4
12 h R )5 28 ML ( PSA0ESASE BUKS %25 1 ¥ L)
B RE £%, VE ¥R B R 210—220—230—230C ,
VE R HL#E , 4l PA1010 1 PP 1 F AR 8 7 4 7%
RS BT BIRE SRR AR AR 85°C i FLzs AR h

1.1

#2009-04-20 Wi F ,2009-05-27 &F5 ; R A S Fl2E 5 4 (345 50533050, 50873063, 20874064 ) W BhI H ; = @ iHEE &R A, E-mail ;

qinzhang@ scu. edu. cn

366



3 WX B2 . POE-g-PMAH 2 HERSZS PA1010/PP HIR YAy VERERIF5E 367

TR 12 h. A 525 PA1010/PP (4 20 1% L & 5 K
70730 (W/W), B98N A A [F] & & ) POE-g-
PMAH X 25 Fi 1V BE #4521, A [6] PA1010/PP/
POE-g-PMAH RBP4 i L35 1.

Table 1 Compositions of PA1010/PP/POE-g-PMAH ( mass% )

PA1010 PP POE-g-PMAH
PA 100 0 0
PP 0 100 0
PAPP 70 30 0
PAPP5 70 30 5
PAPP10 70 30 10
PAPP15 70 30 15
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Fig. 1  The influence of POE-g-PMAH content on the tensile

strength and the flexural strength
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Fig. 4 SEM micrographs of cryofractrued surfaces of various PA1010/PP/POE-g-PMAH blends
a) PAPP; b) PAPP5; ¢)PAPP10; d) PAPP1S
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Fig. 5 DSC cooling thermograms of various PA1010/PP/
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Fig. 6 DSC heating thermograms of various PA1010/PP/
POE-g-PMAH blends

Table 2 DSC data of various PA1010/PP/POE-g-PMAH blends

PA1010 PPT
Sample
T, (C)  T,(C) T.(C)  AH,(J-g™h) X, T, (C) T.(C)  AH,(J-g7) X,
PA1010 190. 8 200. 2 179.5 30.0 12.3 — —
PP — — — 161.0 115.6 56.0 26.8
PAPP 190.0 199. 8 178. 8 20. 4 11.9 162. 4 120.9 10.0 15.9
PAPP5 190. 6 200. 1 178.3 17.9 11.0 161.7 118.0 8.1 13.6
PAPP10 190.0 199.7 177.8 15.1 9.8 161.4 117.5 6.9 12.1
PAPP15 190.0 199.7 177.8 13.8 9.3 161.4 117.5 6.5 12.0

T,,: temperature of melting peak; T, : temperature of crystallization peak; AH, : heat of fusion; X, : crystallinity
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PROPERTIES OF PA1010/PP BLENDS MODIFIED BY REACTIVE
COMPATIBILIZATION WITH POE-g-PMAH

YANG Fengxia'®, DU Rongni’, LI Bo’, CHEN Long”, YANG Jinghui*, FU Qiang’, ZHANG Qin’
('School of Chemistry & Chemical Engineering, Henan Institute of Science and Technology, Xinxiang 453003 )
(? College of Polymer Science and Engineering, State Key Laboratory of Polymer Engineering, Sichuan University, Chengdu 610065)

Abstract  Polyamide/polypropylene ( PA1010/PP) blends were prepared by melt mixing using maleic
anhydride-grafted ethylene-octene copolymer ( POE-g-PMAH) as a reactive compatibilizer. The compatibilizing
effects of POE-g-PMAH on PA1010/PP blends were investigated by means of scaning electron microscopy
(SEM), mechanical testing, Fourier transform infrared spectroscopy ( FTIR) and differential scaning
calorimetry (DSC) , respectively. It was found that the addition of POE-g-PMAH could decrease the size of
the dispersed PP particles, when the mass ratio of PA1010/PP/POE-g-PMAH = 70/30/15, the domains
showed a fine and uniform dispersion in the matrix. FTIR results showed that the anhydride carbonyl groups of
POE-g-PMAH reacted with the end groups of PA1010 in the blending process. DSC results showed that
addition of POE-g-PMAH decreased the crystallization temperature and crystallinity of PA1010 and PP in the
blends, indicating that POE-g-PMAH had an inhibition effect on the crystallization of PA1010 and PP.
Mechanical testing indicated that with increasing the POE-g-PMAH content, the Izod impact strength of dried
samples increased gradually, when the content of POE-g-PMAH was 15% , the Izod impact strength of dried
samples was 21. 13 kJ/m’, which is 3. 1 times that for the binary PA1010/PP blend. Meanwhile, the flexural
strength, tensile strength and modulus can be maintained at a relatively high level. The compatibilization
mechanism of POE-g-PMAH lied in the chemical interactions occuring between the terminal amino groups of
PA1010 and anhydride of MAH in POE-g-PMAH during the melt mixing, and the compatibility between PP
and ethylene-octene of POE in POE-g-PMAH. Hense the addition of POE-g-PMAH decreased the interfacial
tension and the domain size dramatically, improved the mechanical properties greatly.

Keywords Polyamidel010, Polypropylene, Maleic anhydride-grafied ethylene-octene copolymer ( POE-g-
PMAH) , Blend, Compatibilization mechanism





