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Characteristics and Applications of Sumitomo® Sumitomo Chemical Co., Ltd.

Easy Processing Polyethylene

Petrochemicals Research Laboratory

Kenzo CHIKANARI

Tatsuhiro NAGAMATSU

Polyethylene (PE) is one of the commodity plastics that is widely used in films, foams, containers, pipe and
so on. Polyethylene that is manufactured by the metallocene catalyst system (m-PE) and has a narrow molecu-
lar structural distribution has been penetrating the market mainly because of its high mechanical strength. On
the other hand, this m-PE generally exhibits poor processability, so R&D has recently been focused on the
development of m-PE with good processability.

Sumitomo Chemical has succeeded in the development of a new type Easy Processing Polyethylene (EPPE)
that exhibits a good balance of processability and toughness. The main features of EPPE are easy processability
similar to that of the high pressure-low density polyethylene (HP-LDPE) and considerably high mechanical
strength. These features are mainly the result of its unique molecular structure based on long chain blanching.

EPPE can be processed at low temperatures or under high output conditions because EPPE has a low knead-
ing torque and high melt tension. In this review, we will introduce the viscoelastic features of EPPE and some
applications such as high quality film, energy saving processing and high productivity based on its easy
processability.
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BEEMEN  Heat seal property of various polyethylenes
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temperature Processing. Low odor and taste
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No antioxidant
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Stability High Output Processing
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“Cost Effective”

Smooth Surface Film

BEEIEN  Advantages of EPPE based on easy
processability
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1E:1 58 Processability of EPPE at low temperature

EPPE m-LL
MFR 2/10min 0.5 2.0
Density kg/m3 912 912
Motor Load Ampere 27 56
Resin Pressure MPa 14 28
Resin Temperature °C 153 158
Film surface smooth  melt-fractured

Processing Conditions: 50mm¢ extruder, die 125mm¢, lip gap
0.8mm, Temperature 150°C, BUR 1.8, Out put 24kg/hr, Film
thickness 80um
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Output 25kg/hr, Processing temperatue*

BEEELN  Energy consumption in blown film
processing
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IEEEEN  strand surface of various polyethylenes at
high out put condition
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1k:10) 5373 Processability of EPPE at high output
condition

Temp. Lipgap Max. speed Cause of

°C mm m/min processing limit
2 100 drawdown
EPPE (MFR=1) 150
0.8 >150 —
ZN-LL (MFR=1) 190 2 80 bubble stability
+ HP-LDPE 20% 0.8 <10 motor load
2 40 drawdown

HP-LDPE (MFR=2) 170
M ) 0.8 70 drawdown

Processing Conditions : 55mm¢ extruder, die 125mmo, BUR 2.0,
Out put 125kg/hr (max)
Film thickness 20um
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Antioxidant None None None Yes

* Evaluated with Odor Discrimination Analyzer
“FF-1” (Shimadzu Co.)

IEEEEE  Odor level of various polyethylene films
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* Particles in the rinse water were counted with Particle Counter
“KL-22” (Rion Co.)
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IEEEIN Weatherability of various polyethylenes
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1155 Film properties of ZN-LL (HAO) modified

by blending EPPE
Modifier EPPE HP-LDPE  None
MFR 2/10min 0.5 2 —
Density kg/m?3 920 923 —
Blending Ratio % 25 25 —
Haze % 13 10 22
Dart drop Impact Strength ~ MPa 39 31 43

Ultimate Strength (MD/TD) MPa 43/41 34/35 44/44
Tear Strength (MD/TD) kN/m  79/256  71/260  144/143
Processing Conditions : 55mm¢ extruder, die 125mmo, lip gap
2.0mm, Temperature 170°C, BUR 2.0, Out put 25kg/hr, Film
thickness 80um

Base resin : C8LL, MFR 1g/10min, Density 920kg/m3
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