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ABSTRACT

In the present study, fluorapatite/polyethylene composite was prepared and
characterized by means of different techniques (XRD and TEM). The
effects of fluorapatite on the composite properties were investigated. It is
found that the fluorapatite—polyethylene composite has an immiscible-
intercalated structure.

INTRODUCTION

Polymer nanocomposites for food packaging materials are the subject of
increased interest because of their unique properties that can have huge
impact on food that is packed inside [1]. Polymers are considered as a good
host material for inorganic and organic fillers. Active antimicrobial
packaging is a promising form of active packaging that can kill, reduce or
inhibit microorganism growth to improve the quality and extend the shelf-
life of industrially produced food [2]. The incorporation of inorganic
antimicrobial agents into a package might alter the mechanical and barrier
properties of polymers. Fluorapatite (FAP) biomaterials showed potential
antibacterial activity [3]. Several studies have shown that the cytotoxic,
genotoxic and mutagenic effects of FAP materials have no effect or are
negligible [4, 5].

Polyethylene packaging is relatively inexpensive to produce. High-
density polyethylene (HDPE) is stiff, strong, tough, resistant to chemicals
and moisture, permeable to gas, and easy to process and form. It is used to
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make different bottles for liquid food and water, cereal box liners, margarine
tubs-and grocery, trash, and retail bags.

EXPERIMENTAL

Synthesis of FAP powder was performed according to the neutralization
method as described in the previous work. A high-density polyethylene
(HDPE; HIPLEX HHM 5502, density: 0.955 g/cm®) was purchased from
Petrohemija a.d. Pancevo (Serbia) and used as composite polymer matrix.
The FAP/HDPE composite was processed in an intermeshing co-rotating
twin-screw extruder. The extrusion process was carried out at a screw speed
of 11.6 rpm and temperature profile of 170-210°C in the barrel.

The phase composition of synthesized composite was studied by X-ray
diffractometry, XRD (Bruker D8 Advance Diffractometer), using Ni filtered
Cu Kal,2 radiation.

The morphology of the FAP/HDPE composite samples was analyzed
using a Philips EM 208, Transmission Electron Microscope (TEM).

RESULTS AND DISCUSSION

The XRD pattern of FAP/HDPE sample is presented in Fig. 1. The sharp
peak at 2 theta of 21.6° is characteristic for HDPE. This 2 theta value is in
good agreement with the reported value of polyethylene [6]. The peaks at 2
theta of 31.52° and 33.0° indicating that FAP particles have been distributed
to the HDPE matrix.
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Figure 1. XRD pattern of synthesized FAP/HDPE composite.

The positions of its X-ray diffraction peaks were in accordance with
ASTM data for fluorapatite (Card 15-0876). TEM is used in this work to
study the dispersal of FAP nanoparticles in HDPE matrix.

Fig. 2 shows the morphology of FAP/HDPE sample. TEM image has
shown that there are some individual nanoparticles of FAP scattered in the
matrix, most of them are associated together in aggregates.
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Figure 2. TEM micrograph of the synthesized FAP/HDPE composite.

The dispersion of inorganic/organic particles in the PE matrix depends on
the molecular weight of PE, experimental conditions and reinforcement
types and amounts [7].

CONCLUSION

New active antimicrobial polymer composites are greatly promising in
the development of packaging materials. In the present work, the FAP/
HDPE composite was prepared by simple extrusion process. The presence
of FAP nanoparticles in the HDPE polymer matrix were confirmed by XRD
and TEM analysis. The synthesized fluorapatite/polyethylene composite is
promising as active food packaging material.
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