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Abstract: Composite materials were made from bagasse flour and recycled high density polyethylene (rHDPE),
by using injection molding. Short-term physical properties were investigated with water immersion. The bagasse
flour contents were 30, 40 and 50% by weight. It was found that the water absorption and thickness swelling
increase with bagasse content increase.
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INTRODUCTION into account as limiting parameters in the design of WPCs

In recent years natural  fibers  composites  have this study was to investigate the short-term water
found an  increasing number of applications [1-3]. These absorption and thickness swelling behavior of recycled
composites have shown special interest in interior polyethylene reinforced with bagasse flour.
components for automotives such as seat frames, side
panel and central consoles [4-5]. Advantages of natural MATERIALS AND METHOD
fibers are low cost, low density, high specific properties,
biodegradable and non-adhesive characteristics. The main Fiber: Bagasse flour (BF) was from Choob Plastic DEZ
disadvantages of natural fibers are low permissible Co.  (Iran).  The  particle   size   of   bagasse   flour  was
processing temperatures, the tendency to form clumps 100 meshes.
and the hydrophilic nature [6]. Sugarcane bagasse is a
plentiful lignocellulosic waste typically found in tropical Polymer Matrix: Polyethylene (PE) was obtained from
countries that process sugarcane, such as Brazil, India, Arak Petrochemical Company (Iran). Polymers used for
Cuba and Iran. Approximately 4.3 million tons of bagasse making composites were recycled high-density
is produced annually in Iran that is mainly centered in the polyethylene (rHDPE) in the form of granul. The rHDPE
southwestern province of Khuzestan [7]. The chemical has melt flow indices of 23.037 g/10 min at 190°C and
compositions of pure bagasse fiber bundles are cellulose density of 0.956 g cmG .
(52.42%), lignin (21.69%), hemicellulose (25.8%), ash
(2.73%) and ethanol/dichloro methane extract (1.66%) [8]. Coupling Agent: Maleic anhydride poly-ethylene (MAPE)
Water absorption and thickness swelling are the most was used as coupling agent.
important physical characteristics of wood plastic The first, bagasse flour and MAPE were dried in an
composites (WPCs) exposed to environmental conditions oven at (65 ± 2)°C for 24 h. Then the components of each
and thus, determining their end use applications [9]. sample (rHDPE, MAPE and bagasse flour) were pre-mixed
Water absorption can deteriorate both mechanical to prepare homogeneous compounds according to
properties and dimensional stability in such composites. formulations given in Table 1. And were blended in a
Therefore, hygroscopic characteristics have to be taken counter-rotating  twin-screw  extruder (Dr. Collin System)

with regard to their final applications [10, 11]. The aim of
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Table 1: Composition of the Studied Formulations

Code Recycled polyethylene Content (Wt. %) Bagasse Flour Content (Wt. %) Coupling Agent Content (Wt. phc)

A 70 30 3

B 60 40 3

C 50 50 3

at a screw speed of 50 rpm at 175°C. The compounded
materials were then grinded to prepare the granules using
a grinder (WIESER, WGLS 200/200 model). The mix was
removed from the mixing bowl, cooled in water and
granulated into pellets. The pellets were dried at 105°C for
24 h before injection molding. Test specimens were
prepared by an injection molding machine (Imen Machine,
IRAN) at 190°C and a pressure of 10 MPa according to
standard ASTM D638.

Measurements: Water absorption and thickness swelling
tests were carried out according to ASTM D-7031-04. Five
specimens of each formulation were selected and dried in
an oven for 24 h at 102±3°C. The weight and thickness of
dried specimens were measured to a precision of 0.001 g
and 0.001 mm, respectively. The specimens were immersed
distilled water for 24 h at room temperature. Then, the
excess water on the surface was wiped off by blotting
paper. The values of the water absorption in percentage
were calculated using the following equation 1.

(1)

Where WA (t) is the water absorption at time t, W  is theo

oven dried weight and W (t) is the weight of specimen at and  the  anhydride  part  of  MAPE. Therefore, the
a given immersion time t.

The values of the thickness swelling in percentage
were calculated using equation 2.

(2)

Where TS (t) is the thickness swelling at time t, T  is theo

initial thickness of specimens and T (t) is the thickness at
time t.

RESULTS AND DISCUSSION

Figures 1 and 2 shows the short-term values of the
water absorption and thickness swelling for the
composites. Generally, the water absorption and thickness
swelling increased with the bagasse flour content. The
bagasse flour content induced significant water
absorption  and thickness swelling. These result are
similar to those reported by Pecina et al. [10] for
wood/plastic (polypropylene) composites as well as by
Carvajal et al. [11], Owen De G et al., (2004) for bagasse
particleboard and Talavera et al. [12]. Adding 3 phc
coupling agent (MAPE) to the composites significantly
reduced  the water absorption this was true for areas
being  covered  by  the  polymer  during  compounding
the addition of the coupling agent increases the ester
linkages  between  the  hydroxyl  groups of wood flour

amount of free OH  in the wood cellulose is reduced-

because some of them are interacting with succininc
anhydride.

Fig. 1: Effect of bagasse flour content on the water absorption
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Fig. 2: Effect of bagasse flour content on the thickness swelling
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The water absorption and thickness swelling of Thermoplastic polymers reinforced with fibrous
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flour content. This paper investigated the short-term 90: 303-312.
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