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increase in viscosity and damping factor and decrease in 
storage modulus in rheological study of the samples and the 
results were proved by morphological study of the samples 
using scanning emission microscopy (SEM).
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Introduction

Polyethylene as a widely used thermoplastic has gained 
important position among other polymers due to its 
mechanical, physical and chemical properties. However, its 
use in blending with other polymers has been limited due 
to the absence of polar functional groups and lack of reac-
tive sites on PE backbone [1]. Functionalized polyolefins 
with controlled amount of polar groups can be obtained 
by catalytic copolymerization of suitable monomers or by 
grafting onto macromolecules. The limited extent function-
alization of PE by grafting with polar monomers such as 
maleic anhydride and acrylic acid is a well-known method 
to increase its polarity and improve the interfacial strength 
in polymer blends to increase the compatibility with polar 
and non-polar polymers [2–4].

The catalytic copolymerization of ethylene with mono-
mers such as acrylic/methacrylic acid at high pressure is 
another way to produce the polyethylene copolymers with 
enhanced adhesion capability to metallic surfaces. The 
ethylene-co-acrylic/methacrylic acid produced by metal-
locenes catalyst is available with various range of acrylic 
acid content. The copolymers with about 10 wt% of acrylic 
monomers are widely used in packaging industries to 
increase the adhesion strength of PE to aluminum foil and 
the copolymers aqueous dispersions with higher acrylic 

Abstract Polyethylene (PE) was in situ grafted and blended 
with ethyl acrylate and acrylic acid copolymer units and the 
rheology, morphology and thermal behavior of samples were 
investigated and correlated to grafting efficiency. The ethyl 
acrylate and acrylic acid monomers were copolymerized 
in three different amounts of monomers (i.e., 5, 15 and 25 
wt%) and three different amounts of 2,2′-azobisisobutyroni-
trile (AIBN) initiator (i.e., 0.2, 0.3 and 0.4 wt%). The reac-
tive melt blending of the synthesized copolymers, PE and 
dicumyl peroxide (DCP) were carried out in a co-rotating, 40 
L/D twin screw extruder. The grafting percentage, determined 
by using chemical titration and Fourier transform infrared 
(FTIR) methods, increased at higher amounts of reactive 
monomers and AIBN and a maximum of 6 % was achieved. 
The thermal behavior of PE were studied by differential scan-
ning calorimeter (DSC) and no remarkable changes was 
observed in melting (Tm = 127.0 ± 2 °C) and crystallization
(Tc = 113.6 ± 2 °C) temperatures. The crystallinity of PE
decreased from 53.5 to 43.8 %, with increase in grafting den-
sity. Investigating the gel content showed that only in samples 
that contained the highest amounts of acrylic monomer, i.e., 
25 wt%, an increase in gel content was observed by increas-
ing the total peroxide. The maximum value of gel content was 
23.6 %. Increase in acrylate and AIBN percentages showed 

 * Yousef Jahani
y.jahani@ippi.ac.ir

1 Faculty of Polymer Processing, Iran Polymer 
and Petrochemical Institute, P.O.BOX: 14965/115, Tehran, 
Iran

2 Department of Polymer Engineering, Shiraz Branch, Islamic 
Azad University, Shiraz, Iran

3 Department of Polymer Science, Iran Polymer 
and Petrochemical Institute, P.O.Box: 14965/115, Tehran, 
Iran

https://link.springer.com/article/10.1007/s13726-015-0336-1

http://crossmark.crossref.org/dialog/?doi=10.1007/s13726-015-0336-1&domain=pdf



