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ABSTRACT

This study focuses on the use of cellulose-based natural fibers, extracted from date palm
midribs in the form of nano particles, as reinforcement to Epoxy resin. Date palm midribs
were first roughly broken to lengths of ~ 10mm in macro scale and then were chemically
treated by two methods (Alkali treatment which is called Treatmentl and the other alkali and
acetylation treatment which is called Treatment2). Further the material was milled down to
nano scale, using a self-designed and constructed planetary ball mill, resulting in particles
sizes ranging between 10.86 to 21.36 nm for Alkali treated fibers, and between 30.63 to 63.93
nm for alkali and acetylation treated fibers. Nanocomposites were prepared using a casting
technique by ultrasonic dispersion method, where compounds of varying compositions (0.5
up to 5 wt% nanofiber reinforcement), were treated using amino silane coupling agent, and
finally specimen were poured into rubber molds of requested shape. Nanocomposites were
oven-dried at 80°C for 2 hours. The mechanical performance of the composites was evaluated
in terms of tensile, flexural and impact properties in addition to hardness. The results show
that increasing palm midrib nano fibers content has significant effect on all mechanical
properties as compared to the control sample. For the first treatment; the tensile strength has
increased by an amount of 40% at 3% nano date palm midribs (NDPM) content, the tensile
Young’s modulus has increased by an amount of 13.6% at 5% NDPM content. The bending
strength has increased by an amount of 7.2% at 0.5% NDPM content, the flexural modulus
has increased by an amount of 15.36% at 0.5% NDPM content. The impact strength has
increased by an amount of 196% at 3% NDPM content, the Shore D hardness has increased
by an amount of 8% at 1% NDPM content. Concerning the second treatment; the tensile
strength has increased by an amount of 29.74% at 3% NDPM content, the tensile Young’s
modulus has increased by an amount of 9.5% at 5% NDPM content. The bending strength has
increased by an amount of 2.83% at 0.5% NDPM content, the flexural modulus has increased
by an amount of 9.93% at 1% NDPM content. The impact strength has increased by an
amount of 153% at 1% NDPM content, the Shore D hardness has increased by an amount of
8.1% at 1% NDPM content.

The results show that the alkali treatment is more suitable and provides better enhancing in all
mechanical properties than the alkali and acetylation treatment.

Keywords: nanoparticles, natural fibers, biocomposites
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CHAPTER

INTRODUCTION

This chapter briefly introduces the background and motivation of this study. The use of
natural fibers in nano scale as reinforcement for polymeric materials currently stands in the

limelight of research investigations in the field of natural fiber-based composites.



