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Analysis of contributing factors to production of highly transparent isotactic
polypropylene extrusion sheets
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In order to obtain highly transparent isotactic polypropylene sheet by an industrial process, various factors
contributing to transparency were analyzed. In the case of the quick quenching sheet, many spherical
substances were generated near sheet surfaces. As a result of analysis, it was thought that these spherical
substances were mesomorphic type spherulites. And after the heat treatment, both spherulites and matrix
were transformed from smectic structure to a-monoclinic crystal phase. The density and refractive index
differences of them were decreased, and the transparency was drastically improved. Additionally, some
guideline for the improvement of transparency was indicated.

Keywords : Highly transparent PP sheet, Extrusion sheet, Single belt process, Mechanism for improvement

of transparency
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FIG. 1. Variation of WAXD profiles of sliced H-Q sheet in thickness
direction as 75/150/75 um, respectively.

Table 1. Summary of transparency and higher order structure of polypropylene sheets

sheet thickness ; 300 4 m

Sample code H-Q H-QA L-Q L-QA
Meso pentad fraction (mol%) 97.9 97.9 92.5 92.5
quick quick quick quick
. quenching quenching & quenching quenching &
Sheeting process ('single belt annealing ('single belt annealing
process) at 140 °C process) at 140 °C
AH J/g) 82.6 108.8 76.0 102.5
Crystallinity (%) 50.4 66.3 46.3 62.5
Total haze (%) 19.6 8.5 9.4 5.3
Internal haze (%) 18.3 7.7 6.6 3.6
Outer haze (%) 1.4 0.8 2.8 1.7
Average diameter of
spherulites (um) 6.2 75 4.7 4.7
Peak value of Hy scattering
intensity x10% (-) 2.94 3.15 0.38 0.64
Average °°1(";i")‘t‘°n length 1.74 0.51 1.60 0.64
Average long period (nm) 11.0 19.2 11.6 18.4
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