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ABSTRACT : Considering of utilizing renewable resources and recycled plastics, green composites consisted of recycled
polyethylene (PE) as matrix and eco-friendly natural fibers as reinforcement were processed and characterized in the present
study. First, the wood flour/recycled polyethylene pellets with different wood flour contents were prepared by twin-screw
extrusion processing. Using the pellets, wood flour/recycled polyethylene green composites were fabricated and the effects
of wood flour loading on their flexural, tensile, impact properties, heat deflection temperature and fracture behavior were
investigated. It was concluded that the flexural strength, flexural modulus, tensile modulus and heat deflection temperature
of wood flour/recycled polyethylene green composites were increased with wood flour, whereas the tensile strength and
impact strength were decreased. The fracture behavior observed by means of scanning electron microscopy supported qual-
itatively the tendency of the impact strength with wood flour loading, compared with the ductile fracture pattern of recycled
polyethylene.

Keywords : green composites, recycled polyethylene, wood flour, mechanical properties, impact strength, heat deflection
temperature
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Table 1. Mechanical Properties of HDPE, LDPE, and Recycled PE

Material Flexural Strength Flexural Modulus Tensile Strength Tensile Modulus Impact Strength
(MPa) (GPa) (MPa) (GPa) (J/m)
HDPE 44.06 £ 3.55 1.37+0.16 24.17+0.01 1.16 £ 0.09 103.09 £22.21
LDPE 15.01 £0.55 0.36+0.01 9.47+0.17 0.22+£0.01 426.50 +23.52
Recycled PE 34.56 £ 0.86 1.10 £ 0.04 15.76 £0.11 0.63+0.01 184.12£21.95
— 3 mm

(A)

Figure 1. Views of ‘asreceived’” wood flour (A) and

®)

‘asteceived’ recycled PE pellets (B) used in this work.
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Figure 2. A timetemperature-pressure profile for fabricating wood
flour/recycled PE green composites by a compression molding
method.

Table 2. Twinscrew Extrusion Processing Parameters Used for Preparing Wood Flour/Recycled PE Pellets

Barrel Temperature (C)

Screw Speed (rpm)|Feed Rate(kg/h)

Extruder 1 2 3 4 5 6

7 Head Die

Zone 120 140 160 180 180 180

120 10

180 180 180
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Figure 3. Scanning electron micrographs of longitudinal surface
(A) and cross-section (B) of wood flour used in this work.
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Figure 4. TGA and DTG curves for wood flour measured at the
heating rate of 20C/min.
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Figure 8. Fracture surfaces of (A) recycled PE and wood flour/recycled PE green composites with different wood flour loadings:

(B) 10 wt%, (C) 20 wit%, (D) 30 wt%, (E) 40 wt%.
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Figure 9. Variation of the heat deflection temperature of recycled
PE and wood flour/recycled PE green composites with different
wood flour loadings.
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