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Effect for transparency of polypropylene sheets by multilayer sheet extrusion
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Isotactic polypropylene is used for packaging of various products. But as it is a crystalline resin, it is difficult to
be used in the field of high transparency. To improve the transparency of the polypropylene sheet, it has to
control the spherulites that form in the sheet. When the sheets were produced under the quenching condition,
spherulites with smaller size are formed because crystallization is suppressed. In case of static model sheet, it
was observed that a large number of spherulites were formed in the entire sheet uniformly. However, in case of
extruded sheet, most spherulites were localized in the vicinity of the surface. It is considered that the differences
in the distribution of sherulites were caused by shear stress induced crystallization during the extrusion
process. In order to reduce the surface shear stress, multilayer sheet was produced using a low viscosity resin in
the surface. Comparing the multilayer sheets with single layer sheets, the number of spherulites on the surface
of multilayer sheet was found to be fewer than that of single layer sheets, so that the higher transparency could
be accomplished.
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microscopy of cross sections of (a) static quenching
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model and (b) extruded sheet
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Table 1 Molecular characteristics of PP samples

Sheet Each layer MFR —
Structure | thickness[pm] [g/10min]
A 344 3 925
B/A/B 19/309/19 20/3/20  92/92.5/92
C/IAIC 22/299/27 45/3/45  70/925/70
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Table 2 Comparison of various PP samples haze
Sheet Total Internal Outer
Structure | haze[%] haze[%]  haze[%]
A 140 135 05
B/AB 8.3 7.6 0.7
CIA/IC 12.2 11.7 05
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Fig.2 Relative intensity of light scattering
Table 3 Spherulite size of PP samples

Sheet A BIAB  CIAIC
Structure
S;?herullte 51 66 66
size[um]
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Fig.3 Micrographs
Obtained by phase-contrast
microscopy of cross sections
of AB/A/B,C/AIC samples.
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Fig.4 Distribution of spherulite
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