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Rheological Properties of Polyolefin Blends Containing Long-Chain
Branched Polypropylene as Dispersed Phase
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Rheological properties for binary polyolefin blends composed of linear low-density polyethylene (LLDPE) and long-
chain branched polypropylene (LCB-PP), in which LCB-PP is the dispersed phase, were studied. Even though LCB-PP
was in the dispersed phase, the blend showed marked strain-hardening behavior in the transient elongational viscosity. The
deformed LCB-PP droplets acted as “rigid fibers” during the elongational flow owing to its strain-hardening behavior.
Consequently, the blend behaved like a fiber-dispersion system and thus exhibited the enhanced elongational viscosity,
originated from excess deformation of LLDPE located between fibrous LCB-PP droplets under the elongational flow.
Under shear flow, the primary normal stress difference was not enhanced by the addition of LCB-PP. This is reasonable be-
cause LCB-PP droplets oriented to the flow direction did not provide excess deformation of a continuous phase greatly.
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Fig. 1 Angular frequency dependence of (closed symbols) shear storage mod-
ulus G’ and (open symbols) loss modulus G" at 190 °C for (circles)
LLDPE and (diamonds) LCB-PP.
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Fig. 2 Angular frequency dependence of (closed circles) shear storage modu-
lus G'" and (open circles) loss modulus G” at 190 °C for LLDPE/LCB-
PP (70/30). The solid lines represent the data of pure LLDPE. The SEM
image of the fractured surface of the blend is shown in the figure.
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Fig. 3 Growth curves of uniaxial elongational viscosity at various strain rates
at 190 °C for (a) LLDPE, (b) LCB-PP, and (c) LLDPE/LCB-PP (70/30).
The SEM picture of the fractured surface of the blend sample stretched
for 6sat 0.4s ' is also shown in (d), in which the arrow represents the
stretching direction.
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Droplets behave like rigid fibers.

Fig. 4 Schematic illustration of structure development for dispersed LCB-PP
droplets in the LLDPE matrix under uniaxial elongational flow.
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Fig. 5 Steady-state shear stress ¢ and primary normal stress difference N, as a
function of shear rate y at 190 °C.
(circles) LLDPE/LCB-PP (70/30), (diamonds) LLDPE, and (triangles)
LCB-PP.
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