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Introduction

Polyethylene (PE) is a polyolefin with the highest world 
production and consumption among polymers. Among dif-
ferent types of polyethylene, high-density polyethylene 
(HDPE) possesses nearly linear molecular chain with a 
few side chain branches leading to highly crystalline struc-
ture with low flexibility. The synthesis of HDPE is based 
on polymerization of an α-olefin with low concentration of 
comonomers. The molecular weight of commercial HDPE 
can be controlled by monitoring the amount of added 
comonomer. Although the amount of comonomer is very 
low (less than about 3 %), as Sugimoto et al. [1] reported it 
does cause an increase in the molecular weight and its dis-
tribution and the formation of side chain branches. Comon-
omers used for HDPE synthesis usually include a mini-
mum of four carbons, thus they create short-chain branches 
(SCB) that reduce crystallinity and thereby improve tough-
ness. Hence, it is necessary to analyze the molecular struc-
ture to know how molecular structure is changed with 
comonomer content and type.

Topology of polyethylene includes molecular weight, 
molecular weight distribution, crystallinity, long-chain 
and short-chain branching and their distributions [2–4]. 
The interpretation of molecular structure is usually accom-
plished with different methods such as gel permeation chro-
matography (GPC), nuclear magnetic resonance (NMR), 
rheometry and differential scanning calorimetry (DSC) [5].

Rheometry as a rigorous technique has been extensively 
used to study different parameters of polymeric melts and 
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By choosing the mixing parameter (β) value of 0.73, the val-
ues of molecular parameters obtained from the rheology and 
GPC tests were significantly accommodated. Furthermore, it 
was found that the damping function of type C was an appro-
priate type for the polyethylenes of selected broad MWD.
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