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Major factors that affect the dispersion of pigments in polystyrene upon using a continuous
kneader were investigated in this thesis. The factors were the kneading temperature, the rotational speed of the
scraw, and the feed rate of polystyrene-pigment mixture, so as to determine the suitable kneading conditions. In
evaluating the degree of dispersion of pigments, the novel concept of fractal geometry was applied. The polymer
used in this study was palystyrene while the pigmefits Were either iron oxide or carbon black, which are inarganic

ad ; mentioned above, methads to simulate and
evaluate the degree of pigment dispersion Were ideal cases (uniform r'andnm and normal random

From the experi _ as the kneading temperature increased from
170 to 210 °C, the dispersion of pi ; 'wasenh :
the screw, the better the dis : 19is/bgcan @c rotational speed of the screw intensified shear
stresses in the mixture, resulting kage_afthe 3¢ s, and better dispersion. Moreover, the
lower the feed rate, the higher the digberglon'arind igment Tha same trends were exhibited by both pigments.
However, the observed values of i : cacs
, reater, which corresponded the simulated ideal-
case results {computer expenments) | an Wi perifental values of the fractal dimension were
normalized with the corresponding } from S
the fractal dimension in the case of Bﬂl‘bﬂ%@ i Sjter This may be attributed to the fact that carbon
el - = which is inorganic.
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NOMENCLATURE

=]
I

total area of the segment

Ag = area occupied by the particles

o

o
1

’l] the compound

R S \

N = the couwaled : ntammg at least one small

Ny = g the mean residence
r = similanty ratio =— T-
s = areas s Factor trbin { 116 solvent used to uncurl
‘t{_f—_ T .,"-"
ll y [
Sf = area+atio of particles

o e
AR e

= apparent resin melt viscosity

n

as standard deviation of S¢
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