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Crystallization Behavior and Mechanical Properties of High Density
Polyethylene/metallocene catalyzed Poly(ethylene-co-octene) Blends
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!Advanced Materials Science and Engineering, Kongju National University
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Abstract Compatibility between mLLDPE and HDPE was investigated by observing the crystallization behavior
and mechanical properties of their blends. HDPE and mLLDPE blends were prepared by a melt-blending with
compositions of 100/0, 80/20, 60/40, 40/60/ 20/80 and 0/100. Four different mLLDPEs containing various octene
contents (4.1, 6.8, 9.8 L 12.5 mol.%) were investigated. The melting temperature and crystallization peak
temperature of the blends were measured by DSC and the mechanical properties were measured in an universal
testing machine. By observation that the melting and crystallization peak temperatures of one component were
affected by its counterparts, it was revealed that HDPE and mLLDPE are miscible or at leat partially miscible
at molten state. It was also found that the crystalline phase of mLLDPE contains HDPE crystals. However. it
was not clear that mLLDPE was cocrystalized in the crystalline phase of HDPE. By various investigation with
DSC and mechanical properties, it was concluded that the compatibility between mLLDPE and HDPE decreases
with the octene content in the mLLDPE.
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1. M2 polyethylene, HDPE)¥} A U%x Zz|o|&d (low-density
polyethylene, LDPE) W A3 #d%x= Z&]o|edl (linear
low-density polyethylene, LLDPE)2 & u}%|=d] HDPE
= PE % 740l 71 ok 94, SHE W e &

Zalofdld  (polyethylene, PE) ZzjzZzgd
(polypropylene, PP)¥} tjEo] 7P Wol AMSHE W&
JEzo|eH1]. PE= 1dE Zlogd (high-density
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poly(ethylene-co  -octene)2  EOC
copolymer) 2} &3] F27] wjiZo] o] AoAl= ool
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tpepyic.

(ethylene-octene

2.2 HDPE/mLLDPES| M=

HDPE/mLLDPE®] H]7} 100/0, 80/20, 60/40, 40/60,
20/80 2 0/100 91 BA=Z Az} 7+ Aae] A
2 & A3 Alof| A AA| A|ZHsE micro compounderS ARE-
3t al, &= 20002 A3}, mixing cycle 34
503]2 3}t ARE-% micro compounder= &2 o] Tt
5 ARS 0 YA % o Bl 9%
A}t S AZE AEE AR 4= =t compounder?]
AAGE A A EEOA 3RS 4= QlTHle6).

[Table 1] Characteristics of polymer used in this study.

abbrevi manufact | Trade MFI Octene
polymer . (dg/ (mol
ation urer Name .
min) %)
HDPE HDPE SKChem 3300 0.8 -
EOC4 8480 1.0 4.1
EOC7 3003 1.0 6.8
mLLDPE Dow
EOC10 | Chemical | 8100 | 1.0 9.8
EOC13 8842 1.0 12.5
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[Fig. 1] DSC heating thermograms for HDPE, mLLDPE
and their blends.
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[Fig. 2] DSC cooling thermogram for HDPE, mLLDPE
and their blends.
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