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Abstract: The morphological properties of four binary blends of polyethylene synthesized by metallocene catalyst(MCPE) and four polyolefins prepared
by Ziegler-Natta catalyst have been investigated to interpret the effect of micro-molecular structure on the phase morphology and interfacial behavior;
four binary blend systems studied are high density polyethylene(HDPE)-metaliocene polyethylene (MCPE), polypropylene(PP)-MCPE, poly(propylene-
co-ethylene) (CoPP)-MCPE, and poly(propylene-co-ethylene-co-1-butylene) (TerPP)-MCPE, and they are all phase separated. The HDPE-MCPE blend
shows evenly growing homogeneous HDPE domain on the continuous MCPE phase, on the other hand, the rest of three blends show complex
heterogeneous phase behavior. The PP-MCPE blend shows that PP and MCPE are completely phase separated and phase inversion takes place at 50%
MCPE. The CoPP-MCPE and TerPP-MCPE show enhanced interface due to the same micro-molecular structure of ethylene, and phase inversion takes
place at 40% MCPE. In particular, TerPP-MCPE blend shows improved phase morphology between interfaces, and this may be arisen from the
comonomer contents in TerPP, which are 1-butene and ethylene having the same chemical structure as that of MCPE. The enhancement of the phase
morphology in the TerPP-MCPE blend is correlated with the mechanical and morphological properties. Thus, although the four blend systems are
phase separated, the phase morphology suggests that the order of interfacial adhesion strength be HDPE-MCPE > TerPP-MCPE > CoPP-MCFE >
PP-MCPE and that micro-molecular structure between constituents be one of major factors giving enhanced interfacial adhesion
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Figure 2. SEM micrograph of PP-MCPE.
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Table 1. The Characterization Data of the Polymers Used in this Study

Sample MCPE HDPE PP CoPP TerPP
Supplier Dupont Dow SK Corp. SK Corp. SK Cprp. SK Corp.
Grade name Engage 8200 7200 H730F R14IN TI13IN
MI, g/10 min 5 5 35 6 5
Density 0.87 0.968 09 0.898 0919
Comonomer content, wt % 24, 1-octene - - 34, ethylene 2.5, ethylene 5, 1-butene
M, x 10* 8.29 268 11 747 9.83
My X 10° 173 26 476 422 444
PDI 2.09 9.71 433 565 452
Tm, C 582 134 159.8 144, 1529 1341, 1534
T, T 40.1 1127 109.4 996 89.6
4Hm, J/g 19.7 1832 83.1 572 471
4AH,, J/g 248 1876 879 66.1 54.6

A——
(8 ot01 Lt ZBREY MSU4-BL BE T

Vi 78263 @533 81 SE

Figure 3. SEM micrograph of CoPP-MCPE.
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Figure 4. SEM micrograph of TerPP-MCPE.
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