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Abstract: To optimize the properties of compounds, effective mixing is of importance to achieve adequate
distribution and dispersion of filler particles. A variety of mixing elements have been used for twin—screw
extruders in order to improve the mixing efficiency. In this study, the effects of 10 screw configurations
on the filler dispersion were investigated for the calcium carbonate filled polystyrene processed in a co—
rotating twin—screw extruder. The state of filler dispersion was characterized by optical microscopy
equipped with a photodiode. The experimental results indicated that the type and position of mixing
elements primarily affected the degree of filler dispersion.

Keywords: filler dispersion, screw configuration, twin—screw extruder.
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Figure 1. Conveying elements and kneading blocks used in this study.
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Figure 2. Diagram of screw configurations showing the location
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of conveying elements and kneading blocks.

Table 1. Screw Configuration Showing Location of Conveying Elements and Kneading Blocks

Screw

configuration

Profile of conveying element(s) and kneading block (s)

(type of conveying element/number or type of kneading block/number)

A SC 16-16/1 SC 36—36/18 SC 24-24/16
SC 16-16/1 SC 36—36/6 SC 24-24/3 KB 12-5R/2 SC 24-24/2
B KB 24-5R/1 KB 12-5R/1 KB 12-5N/1 SC 36—36/4 SC 24-24/5
SC 36—36/2 SC 24-24/2 SC 36—36/4 SC 24—-24/4
C SC 16-16/1 SC 36—36/14 SC 24-24/7 KB 12-5R/2 SC 24-24/2
KB 24-5R/1 KB 12-5R/1 KB 12-5N/1 SC 36—36/4 SC 24-24/4
SC 16-16/1 SC 36—36/6 SC 24-24/2 KB 24-5R/1 KB 24-5N/1
D SC 24-24/1 KB 24-5R/1 KB 24-5N/1 KB 24-5L/1 SC 36—36/4
SC 24-24/5 SC 36—36/2 SC 24-24/2 SC 36—36/4 SC 24-24/4
SC 16-16/1 SC 36—36/14 SC 24-24/6 KB 24-5R/1 KB 24-5N/1
E SC 24-24/1 KB 24-5R/1 KB 24-5N/1 KB 24-5L/1 SC 36—36/4
SC 24-24/4
SC 16-16/1 SC 36—36/6 SC 24-24/2 KB 12-5R/2 KB 24-5R/1
P KB 12-5R/1 KB 12-5N/1 KB 24-5R/1 KB 24-5N/1 KB 24-5R/1
KB 24-5N/1 KB 24-5L/1 SC 24-24/4 SC 36—36/4 SC 24-24/5
SC 36—36/4 SC 24-24/3
SC 16-16/1 SC 36—36/6 SC 24-24/2 KB 24-5R/1 KB 24-5N/1
G KB 24-5R/1 KB 24-5N/1 KB 24-5L/1 KB 12-5R/2 KB 24-5R/1
KB 12-5R/1 KB 12-5N/1 SC 24-24/4 SC 36—36/4 SC 24-24/5
SC 36—36/4 SC 24-24/3
SC 16-16/1 SC 36—36/6 SC 24-24/2 SC 36—36/4 SC 24-24/8
o KB 12-5R/2 KB 24-5R/1 KB 12-5R/1 KB 12-5N/1 KB 24-5R/1
KB 24-5N/1 KB 24-5R/1 KB 24-5N/1 KB 24-5L/1 SC 36—36/4
SC 24-24/4
SC 16-16/1 SC 36—36/6 SC 24-24/2 SC 36—36/4 SC 24-24/8
I KB 24-5R/1 KB 24-5N/1 KB 24-5R/1 KB 24-5N/1 KB 24-5L/1
KB 12—-5R/2 KB 24-5R/1 KB 12-5R/1 KB 12-5N/1 SC 36—36/4
SC 24-24/4
SC 16-16/1 SC 36—36/6 SC 24-24/2 KB 24-5R/1 KB 24-5N/1
] SC 24-24/1 KB 24-5R/1 KB 24-5N/1 KB 24-5L/1 SC 36—36/4
SC 24-24/5 KB 12-5R/2 SC 24-24/2 KB 24-5R/1 KB 12-5R/1
KB 12-5N/1 SC 36—36/4 SC 24—24/4
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Figure 3. Representation of 20X10 sub—areas for measuring
the transmitted light intensity.
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Figure 4. Optical microscopy images showing a broad range of
dispersion levels. Samples were taken at backward area of first
kneading zone (a); middle area of two kneading zones (b); forward
area of second kneading zone (c).
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Figure 5. Frequency distribution curves for the corresponding
samples in Figure 4. Curves are shifted along the intensity axis
for clarity.
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Figure 6. Frequency distribution curves for PS/CaCO; com—
pounds prepared with different screw configurations. Screw con—
figuration.
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pounds prepared with different screw configurations. Screw con—
figuration.
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Figure 9. Effect of feed rate on particle dispersion in PS/CaCOs;
compounds.
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