CHAPTER I
INTRODUCTION
1.1 Motivation

Polymer-clay nanocomposites is an emerging type of composite materials where
a mixing between the clay, reinforced material, and a polymeric matrix take place in a

nanometer scale. This leads to am contact between both phases. As a result,

a mechanical, chemical, ele operties of composite materials are

00] over a conventionally filled
“
Many clay min egtite, koali d mica are often used as an

additive to improve es[Hay and Shaw, 2000]. The clay

mineral consists of a opic art paving a lateral dimension smaller
than 2 pm with 9.5 ° “fHat stacks toggther, called tactoid. The clay
mineral has a polar surfafe J The r‘* 4 on is often needed in order to

d/or polymer. This can be done by
an treating the clay with an orgasic eation stch as alkylammonium ion to make an
organophillic clay -
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The first comirie Y 1At composite was introduced

in 1987 by Toyota reseéarch groups [Han et.al., 2003]."Nylon 6-clay nanocomposites

was prepared ﬁr tﬁ‘m ite, wi onium surfactants
via in situ pol meﬁ . i ugerior properties such as
higher tensile strength, modulus, heét resistance,dightweight andyless permeability to
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The properties of polymer-clay nanocomposite are depending on the dispersion
of clay particles in polymer matrix [Fu and Qutubuddin, 2001]. Based on a dispersion
of an individual clay layer in polymer, the polymer-clay nanocomposites can be
categorized into three major types which are conventional, intercalated, and exfoliated
nanocomposites. The first is the conventional composite or microcomposite where

clay tactoids form an aggregated in the matrix. The second is the intercalated



nanocomposites. The polymer is intercalated into the clay interlayer. The last is the
exfoliated nanocomposites where the individual clay layers are dispersed as nanolayer
(the thickness less than 10 nm). This is the most desirable typed of nanocomposites

where the barrier property is the main concern (Figure 1.1).
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1.2 Objective m m

A mai e l%';w Mﬂ? effect of clay surface.
modiﬁcaﬁ:ﬂlgﬂpe‘gimﬂngamclay 1n a common organic solvent and in
=R h Y Ty e
1.3 Scope

The scope of this work is divided into three parts,

* Study an effect of the type of alkylammonium ion and its absorption

process in montmorillonite (Figure 1.2 b)

* Study an effect of edge treatment of montmorillonite by coupling agents

on a rheological of the organoclay (Figure 1.2 c)



e Study the effect of surface treatment on the formation of polystyrene-clay

and nylon6-clay nanocomposites

The scheme of modification has been shown in the Figure 1.2
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