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FEWNH PP(FA410): H XM TAF £, MI =7.2¢/10min; S EER 2%
HDPE(2200]) . &1 A A B £ 7=, MI =5.8g/10min; i # B R Z4 LDPE(1F7B) . # L
AT £, MI =5.8g/10min; ZF-BM L HBEE(EVAc) : =H H A7 471 EV523
(VAc% ~33%), MI = 14g/10min; EV550(VAc% = 14% ), MI = 15g/10min.
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170C T4 PP(PE) 5 EVAc L 7/3 8 LB T8 /5 T Brabender S RIILIR, THE
FEREMR A AL, H%. B Brabender ¥ 733 E W H B R R EAAESHLEY. IS
BHILIR YA AR BERE (P AT Y 1mm BAPEE G . 220C FHM Smin EEER
R FERERE TR A—EREGERER T KPRASH BT
1.3 Bk

HALRLEERE R EHHBEYRREREF L% 30min 5, EXREFE N RF
TWTE Y] h, 60T T B /U S0k ( THF) 2] il i 1h, B2 % EVAc, FIRIGE L. Rl S-450
HE#EF BB (SEM)ETHE S WM. Bl MAGISCAN-2A B+ & 0LE 4 50 87 L34 B
3 SEM B R fT B S 417, B T EE.
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2.1.1 #HEABRPIRAETFEETHVHHES WHEHES, PR RLSHEHEY

iRk RAIE . JLIR B Brabender ¥ T3 E AR S L BABE RN BHESE —E&

W BT R S AL R & PP/EVAC(EVSS0) LB B R BTEIAY SEM B B #5744, A8

BB R FH TR RESAERY 3% (30rpm.45rpm F1 60rpm R R 48 3R

B FE 1.91pm.1.68pm. 1. 47pm AR FBE S MR 1.27xm.1.054m 0. 72um) .
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(EVAc)RLT 89 TR 2 8w/, RS B R/, BB FAHmRBME 5. £RE
(W 30rpm) THLIRES, BT 09 LB B 5 P 2 BUHDE. FRL B R /M 2 BU8 Kk, BRETE R
T, WHE/MLFHFE, B PHREEK. TYEE R 78 E T (I 60rpm) LR, B F
BB/ 5, HFRAR/D XEERH THER FREMERS, HREZRFZSYY
NEKRTTFEE . X8, RVETEL N B B FREREBASTRAMGBEES
HLEY, B RBTEREEAAMNEE. BAB FRERK, RTFEHNSR/MER
B NEARFEEER, A FERBEMRE. U, ST HBELBPH S TR
=, LA IRV REESHEDY.

2.1.2 BEHESHHE B12F5LH T AE%FHE T (30rpm, 60rpm) 3LiE 4
S S HES TR SEM B H .

Fig.1 SEM micrograph(200 times)of the 70/30 PP/EVAc blends mixed with different rate of
the Brabender rotor a)30rpm, b)60rpm
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60rpm B, R4 38 /5 #E S BT B BEARTE S KB B, R F A ORI R 2 B M
A, BRERE MR B, 7T D AR T8R4 5.
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BERESERNEEMS AN R FERNHEIENEFEIRIBHGEL-



63 FLEF T %5 BB A2 SR M o HOR R B 2 A 2 B 0 il BE i B K 9 BF 5 689

BRI . A RNET S R IR, AR R R

6

g
n
T

5_

4F

(=]
(%)
T
A surface / A center

3

=
T

R surface / R center

2 1 1 1
3IU 4I5 6I0 75 15 30 45 60 75
Rotating rate of the rotor (rpm) Rotating rate of the rotor (rpm)

-
[

—
th

Fig.2 Radius ratio of EVAc particles in the Fig.3 Relative occupied area ratio of EVAc phase in
sutface and center section vs rotating rate of the the surface and the center section after annealing vs

Totor rate of the rotor
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EARRMB AT ERETHEEKD, UENT SR EARRY S, SRR TR
BRADR—, FRETRE B AT SRR 5 28 BT (I 30rpm) . S FREE
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AR LXMW FURS BEELS /IR TR F2 RIMHEETH RS 4R
BRKGER. — Bkt XREETRETHMEBER KRN ER IR FEEBENAER. &
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2.2 FEFHHRELEEHE@S
EENEHEHFEEAAE, WESBHEE FHRLRKNEDN IR, LeEwmT
B EE. TR PP/EVAc.HDPE/EVAc Bk & (H P EVAc & EVS50, 3LiR it
R THEYN 45rpm, FIERESHA 1.68um, 0. 81pm) BB B RN EH#IT T SEM
BHEAM(E 4. KA, BAHBEERSRGEYEESEMNES, 284 EVAc i
FAEMTLERENEENBA SEENME, EREL M. HNE 5 7T W, PP/
EVAc R R ELEEE R AT HOPE/EVAc K & . X — S FER G T Hik R 40
REKAFFEFHN. 22, PP 5 EVAc MHBEHER T HDPE fl EVAc M1, U
PP/EVAc R BB AEKAEKXT HDPE/EVAc K R, N T HLES K. W
BELAHSZEFAERAIBEREN, R TKAHEIS LK EBEL BT TR
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Fig.4 SEM micrograph(100 times) of the 70/30 blends
(a) PPF/EV Ac, (b) PE/EVAc annealed at 200C for 60min
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Fig.5 Radius of EVAc particles vs the distance to Fig.6 The relative area of dispersed phase vs the
the center of the samples annealed at 220C for distance to the section in two different blend

60min in two different blends
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STUDY ON THE FORMATION RATE OF GRADIENT PHASE
MORPHOLOGY IN THE POLYMER BLENDS

KONG Xiangming, XIE Xuming, XIAO Tianjing, DUAN Jianhua, ZHANG Zengmin
( Department of Chemical Engineering, Tsinghua University, Beifing 100084)

Abstract  The effects of the initial phase morphology and interfacial tension were
investigated on the formation of gradient morphology in the polymer blends. For the same
blends system, different initial phase morphology can be obtained by changing the rotating
rateof the rotor during mixing. By means of scanning electron microscope (SEM), the
morphologies of the polymer blends before and after annealing were examined. Computer
Image Analyzer was also applied to get the information about the radius and distribution of
the dispersed phase. It was found that the initial diameter of the dispersed phase particles
decreased with increasing the rotating rate of the rotor. After annealing for a certain time,
the blend system with smaller initial dispersed particle size shows faster speed for the
formation of gradient morphology. However, if the initial particle size is too small, it could
be predicted that the formation of gradient morphology is difficult during a certain period of
timie. So it is expected that there is an optimum initial diameter for the formation of gradient
morphology. The blend systems with different interfacial tension can be got through blending
PP/EVAc.PE and EVAc with various VAc contents. It was found that all the blend systems
could form gradient morphology under certain annealing conditions. The larger the interfacial
tension in the blends, the faster the formation speed of gradient morphology. Interfacial
tension as the driving force for dispersed phase droplet coarsing plays an important role in the
formation of gradient morphology.

Key words Polypropylene, Polyethylene, Ethylene-vinyl acetate copolymer blends,
Interfacial tension, Gradient morphology



