CHAPTER1

INTRODUCTION

1.1 Statement of Problems

-;—--- portag agﬁommodity essential for the

manufacturing. Asia is the gefitc , ol \\\ thailand is the biggest producer

Natural rubber is,

today [1]. The world pge@tcu®y aas increased at an average

rate of 3.74 percent ovgffithg 9 98). The average production

of natural rubber is 6.22fmillio ton a\\\ ie world consumption during
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that period is 6.17 millight tofis pe e _,. e \ e largest producer of natural

rubber, the production in | ail4fe A expit reach 2.12 million tons in the year
e
of 2001. The global natusalffabber produ pectegs to grow at 1.1 percent

during 1999-2001, régh 854 in 2010 [3].
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Natural I s the strongest of all rubbers and has excellent dynamic
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(e.g. by ozone ifjjthe atmosphere and 01ls) than are some synthetlc rubbers. In some
producﬂtlﬁf] ﬁﬁ:ﬁ%mmﬁr}@%ﬂq a ﬁlrcraft tyres
which r uire 100 per cent natural rubber) but in many products there is a
competition between natural and synthetic rubbers on the basis of price and
properties.

Due to the industrial growth, the technology and the quality of the products

from natural rubber have been greatly developed for the past decade. Reinforcement



of natural rubber by silica filler has been of interest for many applications where
colorless or clear rubber is desirable. Adverse mechanical properties of silica-filled
natural rubber are often problematic due to poor adhesion between natural rubber

matrix and polar silanol groups on silica surface. Several approaches have been used

to promote adhesion. One method isio / er interfacial energy at the interfaces,
including chemical modifi ion of AP lg oxidation or grafting of polar

* monomers to increase rub m"‘ atity. Anot! ¥- etiod.involved surface treatment of
silica filler to improye®

coating of silane coupling / /

surface coating that c yigld j @/e : ?

coupling reagents during the r1 HrOCess
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Therefore, the main ob CHve ot

‘ drophobic moieties. Pre-

\\ . ind necessary for uniform

1king '_ i . Another promising way

to improve adhesion i | \ N al"bonding by adding silane

search is to introduce an alternative
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approach to forming.ckeSslinke k at the “interphz 8¢% /between natural rubber
")

and silica. The res 'l,!. parts. The model study
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involved chemical modlfPatlon of silicon og}de (a flat surface model for silica) by
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model) under heat in the presence of an a ro rigte catalysts. Cofparative studies
were aaq ﬂi’e] atQanljmau ﬁ El’l@a gl!: Chemical
composition and thickness of interfacial crosslinked network can be conveniently
assessed by x-ray photoelectron spectroscopy (XPS) and ellipsometry, respectively.
This model study should provide insightful information for understanding the
reactions at the “interphase” between modified silica and natural rubber, which

eventually affect curing. The second part of research involved the determination of



curing behavior and mechanical properties of natural rubber composites filled with
vinyl-containing silica using sulphur as a curing agent. This part of research was
carried out in order to consider the feasibility of using the surface-modified silica for

practical uses.

1.2 Objectives

~
1. To study the effeg sant ¢ f"‘i“’»\ on the extent of interfacial
crosslinking in / gigknes ) ¢ \\ d network at the interface
\\ W
2\

between squalea€ and yin) “f oxide surface.
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. To determine the ¢ : \ i@al properties of natural rubber

composites filled wi

1.3 Scope of the In V o
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The stepwise mvesuganon was carried out as follows:
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2. T prepare vinyl-congining silico p=oxide by chemigal modification
q wqﬁﬁ ﬂdimqul’lmf]ﬁ lEaLems and to
characterize the modified substrate by contact angle measurement and
x-ray photoelectron spectroscopy (XPS).
3. To react vinyl-containing silica by reactions with squalene or

squalane under heat in the presence of a number of catalysts.



4. To study the effect of silane reagents and catalysts on the thickness of
the crosslinked network at the interface between squalene and vinyl-
containing silicon oxide surface and to analyze the resulting surfaces

by ellipsometry and x-ray photoelectron spectroscopy (XPS).

5. To determine the jbehavior and mechanical properties of

R, L ‘ / ’
natural rubber €ompo ‘ with surface modified silica

according t0_ASdiM metfods:

6. To sumi . ,'Il"
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