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ABSTRACT

Bio-composite is a material formed by resin as a matrix and a reinforcement of
natural fiber. The objectives of this research are to determine the effect of chemical
treatment on mechanical properties and water absorption of bio-composite kenaf fiber.
The long bast kenaf fibers were treated by chemical method using sodium hydroxide
(NaOH) to improve properties of fiber. The effects of the modification on fibers have been
analyzed using scanning electron microscopy (SEM). Morphological analyses proved that
natrium hydroxide have effective to remove impurities on the fiber surface. By using
vacuum infusion process (VIP), the bio-composite kenaf fibers panel is produced. Vacuum
infusion method offers benefits over hand lay-up method, which was higher fiber to resin
ratio and whilst stronger composites. In this research, mechanical tests were performed to
evaluate the effect of chemical treatment on the mechanical properties of bio-composite
kenaf fiber. It has been found that the alkalization treatment has improved the mechanical
properties of the composites. The mechanical properties of kenaf/polyester composites
were found increase with increasing of NaOH concentration. Otherwise, it decrease when
immerse time is up from 12 to 24 hours. The tensile and flexural strengths were achieved
as high as 90.81MPa and 93.35MPa, respectively. In spite of its high tensile and flexural
properties, kenaf polyester composites treated with 9% NaOH for 12 hours demonstrated
relatively low impact strength. As better impact properties are demonstrated by higher
failure value, it is believed that too high concentration of NaOH possibly low failure value.

The ability of water absorption among the composite also have been analyzed in this study.

xvii



The percentage of moisture uptake proven that fiber treatment have positive affected on the
water absorption of the composites. Lastly, it has been summarize that chemical treatment
on kenaf fibers as well as manufacturing process played important role to fabricate a good

mechanical properties of composites.
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ABSTRAK

Bio-komposit merupakan bahan yang terbentuk daripada campuran antara resin
sebagai matrik dan gentian semula jadi. Objektif kajian ini adalah untuk mengenalpasti
kesan rawatan kimia gentian kenaf terhadap sifat mekanikal dan penyerapan air komposit
bio gentian kenaf. Gentian kulit kenaf panjang dirawat dengan rawatan kimia
menggunakan natrium hydroxide (NaOH) untuk meningkatkan tahap kecekapan gentian.
Kesan rawatan kimia gentian kenaf dianalisis menggunakan Scanning Electron Microscopy
(SEM). Analisis morfologi membuktikan bahawa rawatan menggunakan natrium
hydroxide berjaya membersinkan bendasing pada permukaan gentian kenaf. Dengan
menggunakan proses vacuum infusion (VIP), kepingan komposit gentian kenaf dihasilkan.
Kelebihan proses vacuum infusion berbanding kaedah hand lay-up ialah ia menghasilkan
komposit dengan nisbah gentian kepada resin yang lebih baik dan lebih kuat. Dalam
penyelidikan ini, ujian mekanikal dijalankan untuk mengkaji kesan rawatan kimia gentian
kenaf terhadap sifat mekanikal komposit gentian kenaf. Didapati bahawa rawatan alkali
yang dijalankan dapat meningkatkan sifat mekanikal komposit. Sifat mekanikal komposit
gentian kenaf didapati meningkat apabila kepekatan NaOH meningkat. Sebaliknya ia
menurun dengan peningkatan masa rendaman gentian kenaf daripada 12 jam kepada 24
jam. Kekuatan tegangan dan lenturan mencapai tahap tertinggi masing-masing pada
90.81MPa dan 93.35MPa. Disebalik sifat ketegangan dan kelenturan yang tinggi, komposit
gentian kenaf yang dirawat dengan 9% kepekatan NaOH dan rendaman 12 jam

menunjukkan kekuatan hentaman yang rendah. Dengan sifat hentaman yang baik

XiX



menunjukkan nilai kebolehan patah yang tinggi, ia dipercayai bahawa kepekatan NaOH
yang terlalu tinggi menyebabkan nilai kebolehan patah menjadi rendah. Kemampuan
penyerapan air di antara komposit juga telah dianalisis dalam kajian ini. Peratusan
kelembapan penyerapan telah membuktikan bahawa rawatan terhadap gentian kenaf juga
memberi kesan positif dalam penyerapan air oleh komposit. Akhirnya, dapat dirumuskan
bahawa rawatan kimia terhadap gentian kenaf serta proses pembuatan memainkan peranan

yang penting dalam menghasilkan komposit dengan sifat mekanikal yang baik.
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CHAPTER 1

INTRODUCTION

1.0  Background

Kenaf is a warm annual crop. It is a member of hibiscus family (Hibiscus
cannnabinus L.) and related to cotton and jute. Kenaf is originally native in Africa. For
the last 200 years, India has produced and used kenaf. In the United States, kenaf was
introduced as material for the war effort during World War Il. Then in 1950s, the US
researchers have found that kenaf was an excellent cellulose fiber source for pulping of

paper products (Webber et. al., 2002).

Kenaf plant is growing to more than 3 meters tall within 4-5 month. The stems are
2.5-3.5cm diameter and consisting of two parts, an outer fibrous bark and an inner woody
core (Zhang, 2003). Raw kenaf fiber obtained from the outer fibrous bark is a bundle of
lignocelluloses fibers. The core is the spongy tissue inner the bark of the plant. Figure 1.1,

1.2 and 1.3 shows the kenaf plant and its intersection.



() (b)
Figure 1.1 (a) Young kenaf plant and (b) adult kenaf plant

() (b)

Figure 1.2 (a) Kenaf flower and (b) leave
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(a) (b)
Figure 1.3 (a) Kenaf bast and (b) core



Kenaf has been used to produce twine, rope and sackcloth for thousands of years
(Webber, 2002). Because of its biodegradability and environmental protection, the usage
of kenaf has increased recently. It has found more application. In some countries, kenaf is
used as the substitute for wood to produce pulp and paper. Nowadays, there are various
new applications for kenaf including automotive industry, packaging, building materials,

absorbents and animal feeds (Zhang, 2003).

1.1  Statement of the Purpose

The purpose of the research is to investigate the effect of fiber treatment on the
mechanical properties such as tensile, flexural and impact properties and water absorption

of kenaf/polyester composite.

1.2 Hypotheses

I.  Increasing either the concentration of NaOH or treatment time will affect
the kenaf fiber properties.
ii.  Varying the manufacturing method will affect the mechanical properties of

composite.
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