CHAPTER 1

INTRODUCTION

1.1 Statement of Problems

Silica has been used as an important/telafSrging agent in the rubber composite
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molecule ] is compatible with rubber and can participate in sulfur vulcanization
leading to a strong chemical linkage between the silane coupling agent and rubber
molecule. Some silane coupling agent such as TESPT is working not only as a
coupling agent but also as a co-curing agent for sulfur vulcanization [2]. The
coexistence of silane coupling agent during the sol-gel reaction resulted in the
decreasing size of the particles produced. Thus, the degree of reinforcement is

therefore greatly increased in the presence of silane coupling agent [3].



Mechanical mixing is a usual processing technique to prepare silica-rubber
composites. Other than the conventional mixing, the in situ silica filling using the sol-
gel reaction of tetraethoxysilane (TEOS) has been focused as a novel technique to
reinforce the rubber vulcanizates. In the field of rubber science, Kohjiya et al. carried
out the in situ silica filling for styrene-butadiene rubber (SBR) [2, 4, 5], butadiene
rubber (BR) [6], acrylonitrile-butadie; bber (NBR) [7] and epoxidized natural

considerable for rubber vul at the sol-gel reaction of TEOS
__‘
produced the fine and the rubber matrix. Thus, the

silica introduced by the sols remforcmg efficiency than the

silica introduced by the cog tage of the prepared in situ

silica in rubber vulcanizate ' samples to a few millimeters
for swelling TEOS and" ag@icob u*" , t » u Untll recently, the sol-gel
reaction of TEOS synthesized silica in for, ompounding rubber and silica. The
advantage of this procedure ‘ ﬁ%&;r;fg: ch :\ nt is used, since the system

consists of the emulsified rubbe r 3 atalyst [9, 10].

As mentioned earlier, i ent reinforcement, it is important
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Therefore, it was h i aing the sol-gel process of

combined TEOS and TESPT in natural rubber (NR) latéx, the reinforcement of NR
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matrix in order to prepare silica-reinforced NR vulcanizates. The in situ modified

silica was generated by the sol-gel process of two silane precursors, tetraethoxysilane
(TEOS) and bis-(3-triethoxysilylpropyl)tetrasulfide (TESPT), in ammonium-added
NR latex. The effects of TEOS and TESPT contents on the composites morphology

and mechanical properties were evaluated.



1.3 Scope of the Investigation

The stepwise investigation was carried out as follows:
1. Literature review for methods to prepare in situ silica-NR composites.

2. Optimization of gelation time by selecting the gelation time that was long

enough to complete the sol-gel process of the silane in latex

3. Study of the effects of Tl °#" and ammonia (NH3) contents on the
mechanical propextic 7 aim7ZalCseIn this step the experiment was

set according t0 a " Lwesleve lesign’”.concept.

4. Characterizatig ., ,. ates for

n the rubber matrix by 2°Si-
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