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Fig. 1 Notched Izod impact strength versus temperature for

materials with different contents of compatibilizer
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Fig. 2 Shear viscosity versus corrected shear rate for different

materials
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Fig. 3 AFM image of a sample without compatibilizer
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Fig. 4 AFM image of a sample with 10% compatibilizer
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Fig. 5 STEM images of samples with different contents of compatibilizer; (a) 0% compatibilizer, (b) 2.5% compatibilizer, (¢) 5%

compatibilizer, (d)7.5% compatibilizer and (e) 10% compatibilizer

Fig. 6 STEM images of samples with (a) 0% compatibilizer and (b) 10% compatibilizer

Table 1  Average POE particle diameter and ID value of PP/POE

blends
Average POE particle 1D value
Sample

diameter (um) (pm)
PP/POE with 0% compatibilizer 1.89 0.68
PP/POE with 2. 5% compatibilizer 1.69 0.52
PP/POE with 5.0% compatibilizer 1.48 0. 39
PP/POE with 7. 5% compatibilizer 1.37 0.31
PP/POE with 10% compatibilizer 0.54 0.10
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Table 2 Thermal properties of PP/POE blends with different contents of compatibilizer

TC Tm H(‘, Hm
Sample

(C) (C) (J/g) (J/g)

PP/POE with 0% compatibilizer 127.2 166. 6 74.4 80.2

PP/POE with 2. 5% compatibilizer 126. 8 167.1 77.4 86.1
PP/POE with 5. 0% compatibilizer 127.6 166.3 78.8 87.0
PP/POE with 7. 5% compatibilizer 127.2 166. 3 73.3 81.5
PP/POE with 10% compatibilizer 127.1 166. 7 72.8 79.3
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Fig. 7 DSC curves of PP/POE blends with different content of compatibilizer during, (a) the cooling, (b) the first heating and (c) the

second heating

2.5 NIFEEESW

M3 LIRS BEE PP R IR & 5 1Y % ik
RS B i 2 W B2 R, PP/POE SRR P 1 Wi
P FAE AR A B B T B YA A
I 0% HEINE] 10% , B4 B4 ) S A a8k B i A7 RIS
AR %) 25 S A R S i e R B W A R U
AR 25500 i A Bk 3 T TR AR &R G BOUE 43 HOIR

& A RIA B W 85 22 %5 T PP/POE LR H MY
PP BE 52 R A 2 590 BE 16 0 A4 L 4% 21 23 8] 64 A
HAE ) AR A 5 5 e vh bR 5 B
i 7 A 2 ST AN e A W 2R DRI A e ) i 2R AR R
RGP 3k 7 — 25 UL 2500 % T 4R 1R
IR E L (i

Table 3 The relationship between the content of compatibilizer and mechanical properties of PP/POE blends

Content of compatibilizer Tensile strength

Elongation at break

Flexural strength

Flexural modulus

(%) (MPa) (%) (MPa) (MPa)
0 18. 1 385 21.2 903
2.5 17.8 412 21.6 916
5 17.6 434 21.9 927
7.5 17.4 445 22.1 931
10 17.0 497 22.8 945
3 2:': \/\ :ZHE_:EI'
aTe

(1) A TR0 B A B /IN 7 A5 53 BIAH B L1
[ B, i PP/POE &35 Wy ) Jfg ) e 7 il 38 1) A% Ik
JrIE R sl R T MR S 0 A e A S

(2) OB 35 23 B 45 R R BT, A A 51 A
fifi POE 5iLPERTE PP A I v B4 53 HCE i 4/ 2
—, PP I POE PAH7E 5t 1 A B4 BUME i3 , 51
S5 VR 3 5. X A0 50 o ik B 10% i, PP/
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EFFECT OF COMPATIBILIZER ON THE BRITTLE-DUCTILE
TRANSITION BEHAVIOR OF PP/POE BLENDS

Xian-bo Huang, Yong-hua Li, Zhong-fu Luo, Rui Chen, Bo Yang
(Kingfa Sci&tech. Co. , Lid, Guangzhou 510520)

Abstract The PP/POE blends with different contents of compatibilizer were prepared by melt mixing
process,and the brittle-ductile transition behavior, thermal property and mechanical performance of the PP/
POE blends were examined. The results showed that the addition of ethylene-propylene block copolymer based
compatibilizer decreased the brittle-ductile transition temperature of PP/ POE blends accordingly. AFM results
suggested that proper contents of compatibilizer induced the well dispersion and phase morphologies of POE
particles in PP matrix. STEM results showed that the compatibilizer decreased the critical interparticle distance
(IDc) of POE domains,leading to their homogeneous distribution. The dispersed POE particles and PP matrix
diffused and interpenetrated into each other near the edge of their interfaces,indicating the improvement of the
blend systems’ compatibility. When the content of compatibilizer reached 10% ,the small and well homogenous
POE domains were obtained and the obvious hard core - tough shell structures of POE domains were formed.
The average diameter of POE domains was 0.54 pm and the interparticle distance was 0.1 wm. The DSC
curves during the cooling and the second heating runs demonstrated that the incorporation of proper content of
compatibilizer could enhance the crystallization degree of PP/POE blends. Mechanical testing data illustrated
that the addition of compatibilizer not only enhanced the toughness of PP/POE blends and decreased their
brittle-ductile transition temperature, but also maintained the materials’ stiffness, so the stiffness-toughess
balance of the PP/POE blends was well kept.

Keywords Polypropylene, Poly ( ethylene-co-1-octene ) , Compatibilizer, Brittle-ductile transition, Impact

strength , Stiffness-toughess balance



