CHARACTERIZATION OF OIL PALM EMPTY FRUIT
FIBRE REINFORCED PVA

RAMIN SOLOUKI BONAB

RESEARCH REPORT SUBMITTED IN PARTIAL
FULFILLMENT OF THE REQUIREMENT FOR THE
DEGREE OF MASTER OF ENGINEERING

FACULTY OF ENGINEERING
UNIVERSITY OF MALAYA
KUALA LUMPUR
2013



UNIVERSITI MALAYA
ORIGINAL LITERARY WORK DECLARATION

Name of Candidate: Ramin Solouki bonab  1.C/Passport No:
Registration/Matric No: KGH100042

Name of Degree: Masters of Mechanical engineering

Title of Project Paper/Research Report/Dissertation/Thesis (“this Work™):

CHARACTERIZATION OF OIL PALM EMPTY FRUIT FIBRE REINFORCED
PVA

Field of Study: Polymer composite

| do solemnly and sincerely declare that:

(1) 1 am the sole author/writer of this Work

(2) This Work is original

3 A_n%/ use of any work in which copyright exists was done by way of fair dealing and for
permitted purposes and any excerpt or extract from, or reference to or reproduction of any
copyright work has been disclosed expressly and sufficiently and the title of the Work and
its authorship have been acknowledged in this Work

(4) 1 do not have any actual knowledge nor ought I reasonably to know that the making of
this work constitutes an infringement of any copyright work

1(\?I) | hereby assign all and every rights in the copyright to this Work to the University of
alaya (“UM”), who henceforth shall be owner of the copyright in this Work and that any
reproduction or use in any form or. b¥ argjy means whatsoever is prohibited without the
written consent of UM having been first had and obtained

(6) 1 am fully aware that if in the course of making this Work | have infringed any
copyrlght whether intentionally or otherwise, | may be subject to legal action or any other
action as may be determined by UM

Candidate’s Signature
Date

Subscribed and solemnly declared before,

Witness’s Signature Date



ABSTRACT

Fiber reinforced polymers (FRP) are kinds of composites commonly used for increasing the
strength, elasticity and tribological properties of material. The composition of polymers and
fibers make it as a unique property and provide solution to the ever growing concerns
regarding cost, environment and structural stability of beams and columns.

Development of polymer made life easier and comfortable and introduce new life to human
but recycling polymer is today’s issue. It is true that polymers are recyclable but process of
recycling polymers require greater processing such as heat treating, thermal
depolymerization and monomer recycling to be recycle due to high molecular weight of
their large polymer chain. Polyethylene and polypropylene plastic products such as bags,
film and packaging to degrade totally and harmlessly after use, thereby providing the best
environmental solution to the plastic pollution problem, at little or no extra cost. So, Eco-
polymers provide managerial, technical, marketing and logistical resources and support
necessary to ensure efficient and cost-effective.

For achieving best efficient of mechanical and thermal properties of polymers is
reinforcement and additive some material and fibers. Furthermore, this method is cost-
effective due to improving and deriving high quality polymer from cheaper ones. The

matrix is often reinforced by stronger and stiffer reinforcing fibers such as carbon, glass.

In this project we set to investigate high hardness and factors which effect on mechanical
properties, study thermal analysis and some general tests such as chemical resistance, water
absorption and void content by using raw data we aim to analyses the process to improve

property of polymers.



ABSTRAK

Gentian polimer bertetulang ialah salah satu jenis komposit yang biasa digunakan untuk
meningkatkan sifat-sifat kekuatan, kekenyalan dan tribologi bahan. Komposisi daripada
polimer dan gentian menjadikan ia sebagai harta yang unik serta memberikan penyelesaian
untuk kebimbang yang semakin meningkat bertentang kos, persekitaran dan kestabilan

struktur rasuk dan tiang.

Perkembangan polimer menjadikan hidup lebih senang dan lebih selesa serta
memperkenalkan hidup yang baru kepada manusia manakala polimer yang boleh berkitar
semula yang digunakan oleh manusia kena dikitar semula. la adalah benar bahawa polimer
boleh dikitar semula tetapi proses untuk kitar semula polimer memerlukan pemprosesan
yang lebih kuat seperti rawatan haba, terma penyahpolimeran dan monomer Kitar semula
untuk dikitar semula disebabkan oleh berat molekul yang tinggi daripada rantai polimernya
besar. Polietilena dan polipropilena produk plastik seperti beg, filem dan bungkusan untuk
degradasi sepenuh dan tidak berbahaya setelah guna, dengan itu menghasilkan penyelesaian
persekitaran yang paling baik untuk pencemaran plastik, dalam sedikit atau kos yang tidak
melebihi. Oleh itu, eko-polimer memberikan pengurusan, teknikal, pemasaran dan sumber

logistic serta menyokong yang diperlukan untuk memastikan kecekapan dan kos berefektif.

Untuk mencapai kecekapan yang terbaik dalam sifat-sifat mekanik dan terma oleh polimer
adalah tetulang dan penambahan beberapa bahan dan gentian. Tambahan pula, kaedah ini
adalah kos berefektik disebabkan oleh memperbaik dan memperoleh polimer yang
berkualiti tinggi daripada yang lebih murah. Matrik ini sering diperkukuh daripada gentian

yang lebih kuat dan lebih keras seperti karbon, kaca dan lain-lain.



Dalam projek ini kami menyiasatkan kekerasan yang tinggi dan faktor-faktor yang akan
menjejaskan sifat mekanik, kajian analisis terma dan beberapa ujian umum seperti
rintangan kimia, keserapan air dan kandungan lompang dengan menggunakan data mentah,

tujuan kami adalah menganalisis proses untuk meningkatkan sifat-sifat polimer.
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