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Abstract: In this study low density Polyethylene-based composites are prepared using oyster shell as natural
filler. Oyster shell powder was mixed into low density polyethylene (LDPE) at 10 and 20 wt.% using a thermal
mixing head. By the differential scanning calorimetric (DSC) the thermal behavior of these composites was
determined. Also, the melting temperature (Tm) and the enthalpy ( H) of these bio composites were determined.
As a results of this study, DSC scans show that this bio composite do not have different melting temperature
per LDPE but have significant effects on the oxidation and degradation properties of this polymer. DSC results
show that melting thermal properties of the polyethylene has not been effected much by the addition of oyster
shell. This project has shown that the composites treated with oyster shell as natural additive and as a
inorganic particle-filled polymer will be desirable as building materials due to their improved thermal properties
of LDPE.
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INTRODUCTION It therefore shows promise as a bio-filler in composites to

Low density polyethylene (LDPE) represents the furniture and many plastic products in a variety of future
majority of thermoplastics currently used in food industrial applications [4]. 
packaging materials or in other industrial application [1]. Oyster shells are one of the renewable natural
HDPE  has  excellent  low  temperature  toughness, products found in a large amount in different area near to
chemical resistance, good dielectric properties and the water environmental areas but it have limited use in
relatively high softening temperatures but poor industrial  applications  especially  in  polymer  fields;
weatherability [2]. In order to reduce cost or enhance M.H. Chong and his co workers [6] used this material as
physical   and    mechanical    properties    of    HDPE, fire-retardant for polyethylene and the results of his study
some additives can be added to it. Fillers and show that the Oyster-shell powder decomposed to
reinforcement used including talc, calcium carbonate calcium oxide and carbon dioxide at temperature higher
(CaCO3), mica, wollastonite, glass fibre, glass bead, jute, than 800°C, thus preventing fire from access of oxygen by
etc. [2,3]. During the last decade, eco-friendly, the produced carbon dioxide. This fire-retardation
biodegradable bio-flours and fibers have been used as mechanism is environmental-friendly. 
reinforcing fillers in the commercial plastic industry to In this work we attempt to use powder of oyster as
produce composite materials [4,5]. These bio-fillers exhibit natural filler and reinforce material in PE to produce
a number of attractive advantages,  including  low  cost, composite structure and then evaluate it's thermal
low density, low processing requirements, less abrasion properties by the differential scanning calorimetry (DSC)
during processing, renewability, eco-friendliness and bio to study the effect of oyster filler on thermal properties of
degradability [4]. LDPE. Evaluating other physical and mechanical

One of this natural fillers Rice husk flour (RHF) which properties in process to obtained more understanding for
is a surplus byproduct of the rice production process and using this filler in industrial application of polyethylene or
is   totally   biodegradable   in   the   natural   environment. other polymers.

replace various materials such as construction materials,
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MATERIALS AND METHODES A series of plastic materials from recycled polyethylene

Pe Composites Preparation: LDPE, (density 0.923 g/cm3, fire-retardant properties with an aim of finding a practical
melt Index 6.0 g/10min from state company for way of waste recycling [6].
petrochemical industries-Basrah-Iraq) was mixed with fine In our work we used this suitable thermal mixing
powder    of    oyster   (obtained   from   the   beach   of method to synthesis LDPE-oyster shell compounded by
Shat Al-arab river) after (washed, dried, grinded then mixing the two components at two percentage 10% and
sieved to the size less than 75 µm.). The composites were 20% and then compared the thermal properties of this
prepared in different filler contents of 10 and 20 (w/w %) samples with that of pure LDPE, the overall shape of DSC
by hakee instrument (hakee rheocord torque thermogram of pure LDPE figure 1 show as slight decrease
rheometer,USA)at 160°C and 60 rpm for 10 min. in heat flow, followed by some thermal transitions such as

Molding   Step:   To   mold   samples   for   DSC  testing, 8°C with heat of melting about-69.42J/g and also figure 1
the mixture of two samples are sand in the center of show other exothermal transitions one of them at about
square metallic block and between two sheet of aluminum 280 °C as broad peak may result to oxidation reaction of
foil and pressed in the compression molder at 160°C and LDPE with oxygen in the carrier air, while the second
0.9 MPa for 5 min. After pressing, the slaps are removed appear  as  large  thermal  peak  in  the  region  between
from  the  press  and  air  cooled  to  room  temperature. 360-493°C this exothermic attributed to thermal
The resultants panels with 0.2 cm in thickness. degradation of this polymer and the degradation process

Differential  Scanning  Calorimetry  (DSC)  Analysis:  On the other hand, it was observed from DSC scans
The DSC tests were performed using a Shimadzu of LDPE-Oyster Shell 10%; figures 2 and LDPE-Oyster
apparatus DSC-60 model,  made  in  Japan.  The  samples Shell 20%; figures 3 that the melting point remains
(10 mg) were sealed in aluminum pans under air unaffected even after blending with this additive where it
atmosphere in a temperature range between ambient can be seen that oyster shell did not make any noticeable
temperatures up to 450°C at a heating rate of 10°C/min. effect on the onset and end-set temperature of the melting
The melting and the degradation temperatures of the region of LDPE-Oyster Shell composite this behavior
samples were determined. reflects high compatibility between the two component of

RESULTS AND DISCUSSION additive on the melting properties of LDPE could be

Oyster-shell powder was found to be mainly oyster   shell   powder   resulting   from   increasing   it's
composed of calcium carbonate and it has successfully wet-ability. And also this effect may appear if the filler
focused on the research and the development on health does not play any role to effect on the restrict of the
care products for third  party  licensers  and  distributors. movement   of   molecular   chains,   thus   there   was    no

(PE) and oyster-shell powder were prepared to test their

the melting endotherm peak which  appears  at  114-115.

is completed at 493°C. figure 1.

this composite (Figs. 2 and 3), The behavior of this

attributed to the more homogeneous dispersion of the

Fig. 1: DSC scan of pure LDPE.
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Fig. 2: DSC scan of pure LDPE-Oyster Shell 10% composite.

Fig. 3: DSC scan of pure LDPE-Oyster Shell 10% composite.

significant changes in melting properties of polymer, 385°C for LDPE-Oyster Shell composites 10 and 20 %,
therefore most of nanoclay are placed in amorphous respectively, but there are a significant decrease in the
phase [7]. It is important that Oyster Shell has a enthalpy of this process from 1.61 KJ/g for pure LDPE and
significant effect on the oxidation process of LDPE and reach to 1.55KJ/g and 352.4KJ/g for LDPE-Oyster Shell
decreases it from about 279°C for pure LDPE to 230°C for composite 10 and 20%, respectively. the phenomenon of
the composite (Fig. 1-3). But there are a clear changes in this additive may generalize from the natural structure of
the shapes of the oxidation thermal peaks in figures 2 and oyster shell which consist of calcium carbonate major
3 when compared it with that of pure LDPE where as it component which act as retardant to more moved or
become more small and divided into some secondary soluble of oxygen into the polymer matrix during oxidation
peaks continues to 340°C to 350°C. or thermal degradation process which lead to unsteady

As oxidation process LDPE was characterized by a process.
exothermal peaks between 230-340°C the enthalpy ( H)
for composite oxidation show significant decreasing from CONCLUSIONS
198.3 J/g  for  pure  LDPE  to  27.3  J/g  and  13.7J/g  for
LDPE-Oyster Shell composites 10% and 20%, The above brief discussion aims to analyze the
respectively. potential capacity of filler obtained from natural sources

The thermal decomposition of all samples are (oyster shell); Generally organic or inorganic filler have
illustrated in the region between 360°C to 495 °C this important roles into polymers which have received much
behavior appear as extremely sharp exothermic transition more attention in the last decades due their potential
noticed started at about 350°C for pure LDPE and 365°C, applications in the fields of polymer uses and applications
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