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Abstract: In order to prepare a nanocomposite of PE/MgO, in-situ polymerization of ethylene was

carried out using a Ziegler-Natta catalyst (TiCl4/MgCl2) in the presence of different content of magnesium

oxide (0.1 and 0.42 weight percent) nano-particles (~20 nm). The result showed that activity of the

catalyst slightly enhanced with increasing of MgO (0.1 w%) during the polymerization (from 427 to 688 g

PE. mmol cat-1. h-1), however, further increase of the chemical (up to 0.42%) slightly decrease activity of

the catalyst (500 g PE. mmol cat-1. h-1). The structural properties of the result products were studied using

FTIR technique. The result showed that branching density and vinyl content of the product was increased

with increasing of MgO particle to the reaction mixture.
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Introduction

Nanocomposites have different phases, one of which is the

phase of nanoparticles . Polymers are a matrix for composites

because they can be designed for a variety of physical

properties [1,2]. effect of mineral nanoparticles on properties of

polymers is an attractive filed of research which has great

investigation these days. In-situ addition of minerals has

significantly improved of properties of the polymers which is

not possible to obtain in any other addition manner. The

improvement are include better compatibility, between

nanoparticles and polymer materials, better mechanical and

electrical properties gained [3]. Nanocomposites, based on their

matrix materials are divided into several classes. Particle-

reinforced polymer are one of these classes in which particle

reinforced polymer are one of these classes that are used by

organic polymers such as polyolefin. The material have been

of interest to the industry because of their lightness, good

processing and low cost [4,5].

Experimental The PE/MgO nanocomposites which was prepared using the

Ziegler-Natta catalyst (TiCl4/MgCl2), via an in-situ polymerization

with different content of magnesium oxide nano-particles (20 nm),

and TEA as cocatalyst, increasing of MgO shows an optimum activity

of 688 g PE. mmol cat-1. h-1. The result from FTIR spectrum showed

that both branching and unsaturated content of the resultant

nanocomposites were augment by raising of MgO nano-particle into

the product.

Results
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Polyethylene and polyethylene nanocomposite based on

magnesium oxide were prepared via ethylene polymerization

using the Ziegler-Natta catalyst (TiCl4/MgCl2) in the presence

of triethyl aluminum (TEA) as a cocatalyst. Polymerization

reaction was performed to prepare both polyethylene and

nanocomposite under the same polymerization conditions of

1.5 bar of ethylene monomer pressure, 700:1 molar ratio of

cocatalyst to catalyst, polymerization time 60 min, and reaction

temperature of 60 oC inside a round bottomed flax as a

polymerization reactor.

The results of the FTIR spectrum analysis show that

increasing of the MgO (0.1 to 0.42 w%) decrease of the CH3 end

polymer chain from 32.35 to 31.69% which indicated of a

decrease in the number of branches in the polymer chain (the

peak at 1367.18 related to the CH3 of the end polymer chain).

Study of catalyst activity show that with increasing of

magnesium oxide nanoparticles (0.1 w%) the activity of the

catalyst increased (from 427 to 688 g PE. mmol cat-1. h-1). The

behavior represents the optimum activity, however, with further

Acknowledgement

Chemistry Congress20  Iranian

th

0

20

40

60

80

100

1350 1850 2350 2850 3350

T
ra

n
s

m
it

ta
n

c
e

 (
%

)

Wavenumbers (cm-1)

PE

PE/MgO (0.1 Wt %)

PE/MgO (0.42 Wt %)

Fig. 1 FTIR spectrums of the PE and PE/MgO  nanocomposites.

increase of the magnesium oxide nanoparticles (0.42 w%) the activity

was reduced ( to 500 g PE. mmol cat-1. h-1).

Conclusions
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