CHAPTER 1

INTRODUCTION

1.1 Introduction

Currently, disposal of waste rubber material is a global problem, and used tires
constitute the largest volume of scrap mbbé?&éwcling of waste tires is essential due
to economic and env1ronmental reasons, Utlhzaﬁ‘g; of ground waste rubber has been
reviewed recently [1]. Fmely ground [waste tire rubber (commonly called ground

rubber tire, abbrev1atT:A/(Wﬁ ) has Seen used as filler in rubbers [2-5] and in
’ c

thermoplastics [6]. Ba We frker reported utilization of GRT in thermoplastic

matrices [7-9]. Impact 1 ; of po’l‘jpropylene by blending it with waste rubber

has also been reported [ Ut;l}zat,igrf-of GRT in polar polymer matrices like
PVC has not been ‘sucgessful Jue t;):-‘}sgfrface energy mismatch, leading to
incompatibility. Surface modification of ({R{_I_‘ is necessary to enhance compatibility.
Chlorination has been repo ed‘i@ﬁ a ver@tive way to modify the GRT surface

and make it polar [12-15] Ngsk_a"r et a[f%];x.hlorinated the GRT surface using

TCICA and characterizéd the modified GRT. vy
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Kim et al.[17}-feported that chlorinated crumb-rubbers are compatible with
nitrile rubber (NBR) and thie chlorinated ¢rumb/NBR blend shows greater physical
properties than the-unmodified crumb/NBR blend.Addition ©f nitrile rubber-based
printing roller waste powder in rigid poly(vingl chloride) has been reported to
imprové the impact resistance and flex properties of the plastic [18]. However, RTR is
more polar than GRT because of RTR contains the double bond generated from the
devulcanization process of GRT. From this reason, it is believed that RTR should be

more compatible with PVC than GRT.

In order to study the utilization of both unmodified and modified GRT and
RTR as filler in the rigid PVC compound, the physical properties, dynamic
mechanical properties, swelling behavior, and morphology of chlorinated GRT and

RTR-filled PVC are investigated for proving the toughness improvement.



1.2 Objective

The study focuses is on the improvement of the toughness of PVC by blending
with either one of two types of tire rubber wastes; reclaimed tire rubber (RTR) and
ground rubber tire (GRT). Chlorination of tire rubber wastes and addition of a
compatibilizer were also investigated as methods to improve compatibility between

PVC and the rubber.

1.3 Scope of the Research 9
w

1.3.1 Acquire a W‘mixing I|‘Tethod for PVC and used tire-rubber.
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oft PVE (S&#‘PVC or Plasticized PVC).
Rigid PVC (RPVC or Unplasticized PVC).
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Two types of Py/CiZ/ﬂuded fn_ihejproject are
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Each type of PVC was miixed with GRT (a vulcanized rubber) and RTR
(a devulcanized rubber). e G- .
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1.3.2 Study the compatibility between tire rubber wastes and PVC in the

blends.

Two types of waste rubber fillers used in"this ‘'study are GRT and RTR.
The surface of both rubbers were madified with tfichloroisocyanuri€ acid (TCICA) as
a chlorinating agent. Two compatibilizers tested in this study iwere ichlorosulfonated
polyethylene (CSPE) and nitrile butyl rubber (NBR). To investigate its behavior of
blended PVC, swelling weights and physical properties such as impact strength,
tensile strength, elongation, and hardness were analysed. In addition, thermal
properties and morphology were also investigated by using differential scanning
calorimetry (DSC), dynamic mechanical thermal analysis (DMTA), and scanning

electron microscopy (SEM).
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