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Table 1 Characteristics of materials used

Density * MI= Branch
Code

(g/cm’®) (&/10min) degree*”*
27.4

M LR M LR M'
M

mPE 0.938 1.69 21473 45769 2.1

FEIF7B  0.92 7 55 15049 101958 4.8

“ obtained from supplier; " * messured by FTIR; *** measured by PL-210
GPC
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Table 2 The constants of the modified Cross model for mPE and PE1F7B

Code T{T) 7{Pas) ¢ (Pa) n

7, at 105" (Pa s)

7.8t 1005 (Pas)  AE at 100s™ ' (kJ/mol)

mPE 160 2818 82527  0.49

180 1644 105971 0.46

200 1344 71068 0.54

1789 990 23
1221 719
908 570

PE1F7B 160 6535 10712 (.28
180 3829 9691 0.35

200 2397 2809 0.54

1450 500 29
1073 380
653 250
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Fig.1 Viscosity versus shear rate curves for mPE (a)
and PE 1F7B (b) at differemnt temperatures
Solid curvse are the modified cross model fit lines, dot line

indicates the shear rate at the start of transition zone
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Table 3 The constants of the modified cross model for MmPE

Code T{C} 7(Pas) " (Pa) n 7, at 10s"'"(Pas} g, at 100s™"(Pas) AE at 100s™ ' (kJ/mol)
MmPE 160 5307 29344 0.50 2406 1054 70
180 2784 6422 0.51 937 395
200 1815 2178 0.48 473 205
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Fig.2 Viscosity versus shear rate curves for MmPE
at different temperatures

Solid curves are the modified cross model fit lines, dot
line indicaties the shear rate at the start of transition
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Table 4 Physcical properties of blow film of MmPE and 1F7B

1F7B MmPE

MD
Tensile strength( MPa) 19 37
Elongation at break( % ) 488 277
Tear strength{N/mm) 116 145
Transmittancy 91

D
Tensile strength{ MPa) 14 28
Elongation at break( % ) 484 808
Tear strength(N/mm} 152 238
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RHEOLOGY AND PROCESSABILITY OF METALLOCENE
POLYETHYLENE

ZENG Jijun, LI Yuying, HE Jiasong
( State Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract The rheological property of metallocene polyethylene MPE (ethylene and 1-butene copolymer)
and conventional LDPE has been studied in detail by using 2 Rheometrics Scientifics DSR-200 rheometer
with parallel plate geometry. Measurements include steady-state viscosity, dynamic viscoelasticity, followed
by linear fitted with the modified cross model. MPE has poor processability due to its narrow MWD.
Compared with conventional LDPE, MPE has higher apparent viscosity in middle shear rate range, low
sensitivity to shearing, and higher values of shear rate and shear stress in the transition region from
Newtonian to power-law behavior. In order to improve its processability, MMPE modified from MPE has
been produced. MMPE has all the advantages of metallocene polyethylene, and also has good processability :
lower apparent viscosity, higher sensitivity to shearing, and lower values of shear rate and shear stress in the
transition region from Newtonian to power-law behavior. The blown film with good mechanical properties
has been made from MMPE.

Key words Metallocene polyethylene, Rheology, Modification, Processing, Film



