CHAPTER 1

The plastics indu e petrochemical industry i
Thailand. There is a grg i sical properties and cost
competitiveness of po v ' mpounding as one of the
preferred methods of upgrading 7' prt] ,_... polymers. Typically,
additives are selected to of a formulation by mixing

normally used i i’ on in the polymer
matrix is a prereM a wm mm‘i of improving the
dlspema Wd‘raaﬁlﬁ (3m ﬁmﬁ allowed a
reductionfin the amount of ad ves requir us lowe tive costs and in

many cases resulting in improved physical and processing properties of polymers.

The equipment used to compound additives into a polymer matrix must be
capable of performing some of the following process tasks (Mielcarek, D., 1987)
- Incorporation and homogenization of additives without exceeding

degradation temperatures



- Generation of high shear stresses for dispersion of nonreinforcing fillers or
pigments

- Homogenization of two or more materials of differing melt viscosities
without creating a stratified or layered final mix.

- Application of uniform shear stress and heat history to each particle

- Precise process control ens“? f ow temperature distribution through-

out the melt stage
Color is probably@ codmonﬂdecorating plastics. Most

et .
important for clinching a sale as ﬁm};hm al features. Often the commercial failure
_-r',..r":,;" A ’r * \';‘:

of a plastic product ?T@d be traced to the ﬁﬂu&m?ﬁcer to satisfy the color

demands of the constmer. 1 make the difference

between selling and nog
values of col wm as decoration, its
functional val ﬁuﬁ uamglyinﬁound functional use
in mduﬁawrbrﬁqﬂmﬂ Yrﬂﬁ gééﬂ and cables.
Safety coding, such as yellow hoses for transferring hazardous liquids, is another

example of color's functional value.

Although thaaesthetic and commercial

For coloring, dispersing a pigment in a polymer. generally is difficult and
expensive, requiring specialized equipment and techniques. So the author is
interested to study about the technical problems in coloring plastics, more
specifically the dispersion of pigment as colorant. One effective equipment for this

is the twin-screw type. In the present study, the author uses a twin-screw kneader,



instead of single-screw extruders (see chapter 2), since the former presents a new
choice for the plastics industry.

The twin-screw kneader used is said to have many remarkable features. It
could realize more efficient dispersion, mixing and kneading. Furthermore,
excellent performance is obtained for heating, cooling and chemical reaction. For

wide flexibility, various types of paddies :  provided for specific actions: convey,

mix-convey, mix, MiX-Teverse, Their flexible arrangement

could be made to suit diﬁ'&em?ts of miking, kneading and retention time.

Self-cleaning action is effecie / / eh paddles- and arrel as well as between
paddles themselves, so 7 4,u s» u\:‘\ \; les : and barrel. Even though
material is not pushed in fil®m/behind, i is-all d smoothly by the revolution

‘\ N ial does not stagnate at

AN

one area and counterflow i created. | Itiassures perfect mixing and continuous

of the paddles. Because §

kneading. Thus any méte ; =‘- be mixe _ ntinuously, ranging from low

viscosity material such as liqui' 1o S ' k iscosity material over 100,000 to
1,000,000 poise. The c | vin- ?‘eader are mentioned in
details in chapter 3
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1.1 OBJECTIVES

In the present study, the effects of kneading conditions on the dispersion of
pigments in polyethylene using a continuous kneader are to be investigated. High

density polyethylene and iron oxide

1 pic pigment) are used. The main
th?p@at affect the dispersion of
pigments in polyethylene using? /. ous kneader.

1.1.2 To determingst able_kneading cc .-_.. on the dispersion of

objectives of this work are as foll

1.1.1 To study e

ey

pigments in polyethylene using/ gontinuous kx

The parameter§, of est are kneading t atfire, rotational speed of

screw, roller temperat particle size of pign "The scope of work is as
follows : 8 m

121 To ‘?%OWG§W‘TT] the dispersion of
pigments in pomg | ' | ﬁ

gt e

1.2.3 To study the effect of roller temperature on the dispersion of pigments
in polyethylene.

1.2.4 To study the effect of particle size of pigments on the dispersion of
pigments in polyethylene.

1.2.5 To determine the suitable kneading conditions on the dispersion of

pigments in polyethylene.
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