CHAPTER I

GENERAL INTRODUCTION

L1 Scientific Rationale = ’,//,/4‘

Natural rubber is a \\\ \ has been commercially
available for more than a hu ¢ Th ent of this polymer is cis-
1,4-polyisoprene, which can w\\ tapping the rubber tree,
Hevea Brasiliensis. Natural en ;;. ical properties (e.g. high green
strength) which is unmatched ogether with the fact that it is
a renewable resource (1_).

e

The development of synthetic po : e Sec@xd World War has made
the natural rubber ﬁ-‘ rers, | W—g i’ order to compete
with synthetic mﬂeﬂ" ﬁrm Eja ous methods (jc emical modlﬁcatlon of
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rubber facilitates various types of chemical modification, such as, grafting (2-5),
crosslinking (6-8), chlorination (9-12) and also hydrogenation (13-16). These
modifications yield a wide range of rubber products; e.g. high performance tyres and

pressure sensitive adhesives (17-19). Each of these modifications enhances certain

properties of natural rubber (e.g. chlorination of rubber gloves will harden the film



and also cause it to become non-sticky compared to the original unmodified natural

rubber).

The design of novel copolymers with specific and controlled molecular

architectures is both an intellectualrc; e ivalent to the synthesis of unusual
molecules by organic chemists) and a pr liconsiderable technical potential.
Presented here is a study | . e « process to- produce novel
copolymer structures tha

colloid specifically for

backbones. It is believed that ghis€opolyme:

hydrophlllc polymer chain
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the purpose of chemically grafti // h m._,_ \ o hydrophobic polymer

extending into the aqueous phia hydrophoblc polymer onto

which it is grafted.

Graft copolymer — ﬁ”‘ in modifying natural

rubber. It would be desi@;le to ce mod 1cat1 in the latex stage rather
than solution for two reasdng» The first is ®Hat natugll ﬁbber has a very high
molecular welghtﬂ/utéj ’;e ng !Jrn 10 ?pos&ble and even
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reason is that there is a growing interest in environmental safety where the proposed
process obviates the use of organic solvents and the resulting stress on the

environment.

One of the primary targets for this chemical modification is the

biomacromolecule cis-polyisoprene from natural rubber latex (NRL). This polymer in



its native form has many special properties (such as being essentially 100% cis-
polyisoprene, which gives a mechanical response that makes it well suited in
applications such as surgical gloves). However, it also has limitations, such as a

colloidal stability which is very sensitive to pH changes, and the presence of proteins

1.2 Objectives of Resez

1.2.1 To synthe ‘v‘f Conventional free-radical

emulsion polmnerlzatlon fects of such mfmnnal parameters namely

surfa(ﬁlﬁifﬂqﬁaﬂﬂwﬁowﬁﬁ,ﬁ‘ﬁon temperature and

time ofi'the percentage of %pnversmn and partlcle size of the synthesized
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1.2.2 To study the kinetic of surface grafting reactions of a hydrophilic vinyl
monomer on the synthesized polyisoprene seed latexes using a redox
initiator system. Effects of feed rate of the half redox initiator,
tetraethylene pentamine, and particle size of the seed latex on the kinetics

of grafting reaction were investigated.
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1.2.3 To modify natural rubber by grafting with hydrophilic vinyl monomers.
Effects of the monomer and initiator concentration, reaction temperature
and feed rate of the half redox initiator on the percentage of conversion
and grafting parameters were determined. The effects of type of redox

ide (CHP)/tetraethylene pentamine

\ )/TEPA, and potassium
" ———

initiation systems, cumene, hyd
J
persulfate (K»S,Og)/potas metabist S20s) on-the percentage

1.3 Scopes of Researc

present work. The broadﬁze d er%r (21) and presence of

proteins, phospholipids and finerganic salts (22,23), however, make it difficult to
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latexes for obtaining the different seed particle sizes of the polyisoprene latexes. The
targets are the effects of feed addition profile and particle seed latex size on kinetics
of the grafting reaction of the second stage polymerization of poly(DMAEMA) onto
the surface of synthetic polyisoprene latexes prepared via a conventional emulsion
polymerization. All kinetic studies were carried out with an RC1 reaction

microcalorimeter. This is ideal for following up the reaction rates accurately in a
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redox system, which requires a continuous feed of one or both components of the

redox couple.

1.4 Outlines of the Thesis

This thesis consists of 5 er deals with the background,

2 provides the theory of
rtant for understanding.
Additionally, it includes the li ',_i;e s.of previou rks that give beneficial

information and trends fi wo § experimental work in Chapter 3 describes

about chemicals, equipme yceduteyand ¢ haracterization of the product
Y - 1
in this work. The result and disglissiofi are explaied in Chapter 4. The effects of the
LI -
various reaction parameters on part Jhe synthesized polyisoprene seed

latexes prepared via conyentional free-radical emulsion polyiag: ‘ zation, the influences
7. X
of the feed addition proﬁlﬁn pa on kﬁtics of grafting reaction

of the second stage polymerization of poly(DMAEMA) onto the surface of synthetic

polyisoprene 1atexgluugadg 1mﬂrms§'nm EL;Lnajrimemc technique
ate investiﬁeﬁ]ﬁe ﬁﬁtﬁﬁmﬂmﬁmtg pré{ of grafted

product prepared by the modification of natural rubber latex by grafting with
hydrophilic vinyl monomers, DMAMEA, DMAEA, and HEMA are also shown and

discussed in details. Finally, the summary and suggestion are provided in Chapter 5.
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