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Migration model of chemical substances from paper and
paperboard through plastic coating layer
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Abstract: Migration of chemical substances from paper and paperboard through plastic coating layer into
foods contaminates foods and endangers people’ s health. It is important to carry out theoretical and
experimental researches on the migration of chemical substances. Analytical solutions were obtained based
on one-dimension Fick diffusion theory by taking into account partition coefficient between paper and
plastic (kep) and different diffusion coefficients of paper and plastic (Dpy and D¢). The influences of
various parameters, such as partition coefficient, diffusion coefficient, initial concentration of migrants in
paper, dimensionless time, on migration behavior were analyzed. The results showed that the partition
coefficient was critical to the migration of chemical substances in the functional barrier and foods. Diffusion
coefficient of plastic D¢ had great influence on the amount of migrants in plastic and foods. On the
contrary, the influence of diffusion coefficient Dy on migration was not evident. The concentration of
migrants in plastic and the amount of migrants in foods increased with increasing initial concentration in paper or

paperboard. Migration time reflected the migration trends of chemical substances in materials and foods.
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Table 1 Parameters of paper/plastic packaging-migrants system

Fig. Partition coefficient, Thickness of Initial conccmrati’on. Diffus‘ivity, Diffus‘ivity. Migration time
kep plastic, H/pm Cpo/mg « cm™? D¢/em? « 571 Dp/cm? » 571 /s
Fig. 2 16© 1078 1074 10
Fig. 3 10-¢ 10
Fig. 4(Fig. 5) 0.2 16 5 10¢ 100(Fig. 4)
Fig. 6(Fig. 7) 0.2 16 10 10(Fig. 5)
Fig. 8(Fig. 9. 0.2 16 10-¢ 10

Fig. 10, Fig. 11)

(D Because the plastic layer of this material is coating layer, the amount of coating is 15 g * m~?,
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the thickness of theory is 16 pm.
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Fig. 2 Effect of partition coefficient on concentration
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Fig. 3 Effect of partition coefficient on dimensionless flux
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Fig. 5 Effect of diffusion coefficient D¢ on flux
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Fig. 9 Effect of initial concentration on flux
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