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Study of Light-Shielding of Plastic Packaging Material
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A spool for a 35mm film cartridge, a cartrigde for the Konica Film-In camera, is manufactured of polystyrene
by injection molding. Carbon black was dispersed in these molded products within the range of 0.5-1.0wt%

density to protect the film from light.

We measured the absorbance, which is equivalent to the light-shielding value, of several products in which
different grades of carbon black was dispersed. On the basis of our hypothesis, we estimated the Mie extinction
coefficient, Kext, using the absorbance and the diameter of the carbon black aggregate. As a resuft, we
recognized the correlation between Kext and the diameter, which is consistent with the Mie theory. We found
light-shielding ability depends not only on the density, but also on the diameter of the carbon black aggregate.
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Fig.1 Absorption coefficient vs. Average diameter
of the carbon black aggregates
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Fig.2 Average distance between each aggregate, D vs.

Average diameter of the carbon black aggregates
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Fig.3 Dispersed carbon black particles in polymer
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Fig.4 Mie extinction coefficient vs. size parameter
(Wavelength A ; (] : 400nm, + : 633nm, & : 800nm}
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Fig.5 The comparison of measured and calculated
absorption coefficient. (Wavelength A=800nm}
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Fig.6 Absorption coefficient vs. Average diameter of
the carbon black aggregates.
{Wavelength A ; (] : 400nm, A : 633nm, + : 800nm)
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