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ABSTRACT

The purpose of this study is to find the optimum condition to produce rubber induced
polymer polyethylene (PE). In this research, the used waste rubber was taken from
the old tires and the polyethylene, PE are use to produce new polymeric material that
enhance their properties. The polymer blending that involved in this study was melt
blending of two polymers which mixed up in their molten state. The methodology of
this study is prepare the raw material, mixing process by using internal mixer,
crashing process and lastly forming process of the polyethylene mix with waste
rubber. The main concern of the mixing process is the parameter such as
temperature, time and rotor speed of the mixer. The produced material of
polyethylene (PE) and waste rubber are tested for its flexural strength using the
Universal Testing Machine (UTM). The standard of the flexural strength used this
study is ASTM D790. Based on the result of the flexural testing, the best
composition for optimum condition of the polyethylene (PE) and waste rubber
produced was 90wt% polyethylene with 10wt% waste rubber. It is found out that the
rubber induced polymer polyethylene (PE) produced which is new polymeric
material do enhances the properties. Besides that, by adding some homogenizing
agent to the mixing process of the polyethylene (PE) and waste rubber can enhance

the mechanical properties and physical properties of this new polymeric material.
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ABSTRAK

Tujuan kajian ini dikendalikan adalah untuk mencari keadaan optimum untuk
menghasilkan getah yang teraruh dengan polimer, politena. Dengan menggunakan
getah terpakai daripada tayar lama dan juga politena untuk menghasilkan bahan
polimer yang baru. Di dalam kajian ini, pengunaan getah terpakai yang diambil
daripada tayar terbuang dan juga politena, PE digunakan untuk menghasilkan bahan
polimer baru yang dapat mengubah sifat-sifatnya. Campuran polimer yang terlibat
dalam kajian ini ialah campuran cair bagi dua polimer yang dicampurkan dalam
keadaan cair. Kaedah yang digunakan dalam kajian ini ialah menyediakan bahan
mentah, proses pembancuh iaitu mesin pembancuh, proses penghancuran dan juga
proses pembentukan politena dengan getah terpakai. Bahan yang telah terhasil
daripada politena dan juga getah terpakai telah diuji kekuatan lenturannya dengan
menggunakan mesin bebas ujikaji. Piawai ujian kekuatan lenturan yang digunakan
dalam kajian ini ialah ASTM D790. Di dalam proses pencampuran, parameter
memainkan peranan penting seperti suhu, masa dan juga kelajuan pemutar.
Berdasarkan keputusan daripada ujian kekuatan lenturan, komposisi optimum yang
diperolehi yang paling bagus adalah 90wt% politena dengan 10wt% getah terpakai.
Politena dan juga getah terpakai akan menghasilkan bahan polimer yang baru yang
dapat mengubah sifat. Dengan menambahkan agen penghomogenan di dalam proses
pencampuran politena dengan getah terpakai dapat menggubah sifat mekanikal dan

juga sifat fizikal.
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CHAPTER 1
INTRODUCTION

1.1  Introduction of rubber induced polymer

The use of recycled rubber taken from old tires into polymer, polyethylene and other
types of common use polymer to produce various type of characteristic polymer.
These waste rubbers from old tires suggested to be crushed into tiny bits before
mixing it with polymer resin. Polymer blend or mixing is a mixture of two or more
polymers with improvement in the properties. The important of mixing two or more
polymers are to achieve enhanced properties such as toughness, strength,
processability, chemical resistance, weatherability, heats stability, and flow behavior.
The optimum condition to produce polymer blend can be determined by studying the
mechanical properties of the blend. It depends on the composition of blend elements
and method of producing it such as internal mixer. Main components that are needed
to be consider in producing Rubber-polyethylene, PE polymer are the ratio of
material (waste rubber and polyethylene, PE), particle size, process parameter
(temperature and time) and method of producing it such as internal mixer, machine
and hot press for forming the rubber induced polymer. After the polymer blend has
been produce, flexural test is conducted to determine the best composition and
process parameter in producing the waste rubber induce polypropylene polymer

blend.
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1.2  Statement of purpose

The purpose of this research is to study and analyzed the flexural strength of the
optimum condition to produce waste rubber induced polymer (Polyethylene, PE) that
depends on the composition of the material, the process of blend and the parameter

setting during blending process.

1.3  Problem statement

Rubber and commonly used polymer such as polyethylene (PE) have different
characteristics for example elasticity, heat resistance and also durability. By
combining these various characteristics of the both material hope to get a new
polymeric material that have a good flexural strength based on the composition of the
material. The correct method of mixing the both material need to be determine so

that the suitable process and parameter would create a new polymeric material.

1.4  Objectives
The objectives of this study are:

i) To study the method of producing the waste rubber induced polymer,
polyethylene (PE).

ii) To analyze the flexural strength of the waste rubber induced polymer,
polyethylene (PE).

iii) To find the optimum condition of waste rubber induced polymer, polyethylene

(PE).
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1.5  Scope of study

The polymer material (Polyethylene, PE) induced the waste rubber only will be cover
in this study. By doing mixing process on both materials based on the composition,
the ideal temperature and mixing time are obtain to produce new polymer. The
process that involve in the study is the mixing process by using internal mixer
machine, where else there are forming process such as hot press involved in this
study concerning about the optimum condition to produce waste rubber induced
polymer (Polyethylene, PE). The mechanical testing that involve in this study is
flexural testing that based on ASTM D790. This study does not cover the others

mechanical testing such as impact test, tensile test and thermal test.

3
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CHAPTER 2
LITERATURE REVIEW

2.1 Polymer

2.1.1 General view of polymer

The word polymer is derived from the classical Greek words poly meaning “many”
and meres meaning “parts” (Joel R. Fried, 2003). Simply stated, a polymer is a long-
chain molecule that is composed of a large number of repeating units of identifical
structure. Certain polymers, such as proteins, cellulose, and silk, are found in nature,
while routes. Polymers naturally can be produced synthetically. Polymers that are
capable of high extension under ambient conditions find important application as
elastomers. Others polymer may have characteristics that permit their formation into

long fibers suitable for textile applications.

In the contrast to the usage of the word polymer, those commercial materials other
than elastomers and fibers that are derived from synthetic polymers are called
plastics. A typical commercial plastic resin may contain two or more polymers in
addition to various additives and fillers. These are added to improve a particular
property such as process ability, thermal or environmental stability, or modulus of

the final product.
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POLYMER

:

THERMOPLASTIC

THERMOSETS

}

2.1.2 Advantages of polymer

Figure 2.1: Polymer categories

ELASTOMERS

The advantages of the polymer that have been widely used in the application today in

term of the following characteristics:

Low density

Noise reduction

® Nk w D=

2.1.3 Structure of polymer

2.1.3.1Linear polymer

Relatively inexpensive

Corrosion resistance and resistance to chemicals

Low electrical and thermal conductivity

High strength-to-weight-ratio, particularly when reinforced

Wide choice of colors and transparencies

Ease to manufacturing and complexity of design possibilities

Linear structure (Refer Figure 2.2) has a sequential structure based on the properties

of the polymer that depends on the monomers and the arrangement of the molecular

structure. A linear molecular is not necessarily straight in shape. Generally, a
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polymer may consist of more than one type of structure; a linear polymer may
contain some branched and cross-linked chains. As a result of branching and cross-

linking, the polymer’s properties might change (R.A Higgins, 1998).

L 18

Figure 2.2: Linear chain structure

2.1.3.2Branched polymer

Branched polymer is determined by the properties of the polymer that depends on the
type of monomers and the arrangement of the molecular structure. The branched
polymers are side-branch chains that attach to main chain during the synthesis of the
polymer. The branching interferes with the relative movement of the molecular
chains as for the result, deformation resistance and stress crack are increased (R.A
Higgins, 1998). The density of the branched polymer might also effect the efficiency
of the packing polymer chains. The entanglement of the branches makes the

movements more difficult, a phenomenon akin to increased strength.

L 2 2

Figure 2.3: Branches chain structure
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