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1- Discontinuos phase
2 -Continuos phase
4 -Reinforcement 3 -Matrix
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1- Recycled high density polyethylene (rHDPE)
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Abstract

The aim of this study was to investigate the mechanical properties of composite produced
using recycled HDPE (high-density polyethylene) filled by furfural residue produced from
bagasse. For this purpose, rHDPE was used at three levels 58, 68 and 78% and furfural residue
as a filler was added at levels of 20, 30 and 40%. The grafted maleic anhydride with
polyethylene (PE-g-MA) was used at constant amount of 2% as compatibilizer which was
purchased from Arya polymer Co. The ingredients were mixed using two screw extruder and
test pieces were made using injection molding method. Composite properties such as tensile
strength, flexural and V-notch impact were measured according to ASTM test methods. The
results showed that with increasing the filler content from 20 to 30% by weight, tensile modulus
and flexural strength increased compared to the control and then reduced at 40 percent of filler.
FTIR spectroscopy of the furfural residue and composite filled by 30% was carried out. Also, by
increasing the filler content from 20 to 40% by weight, V-notch impact strength of composite
decreased. FTIR spectroscopy revealed that the absorption bands of carbonyl groups (C=0) in
1750-1600 cm™ wavelength was slightly increased if maleic anhydride compatibilizer was used.
The maximum increases on mechanical properties of composite were achieved using 30%
residual furfural as filler.

Keywords: rHDPE, furfural residue, mechanical properties, FTIR spectroscopy.



