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Research on the bleeding mechanism of the slip agents in PP film using

molecular dynamics
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A new bleeding process of additives in a polypropylene film under atmospheric pressure was investigated.

The experimental results were explained more precisely by assuming the two step transport model between

the amorphous regions and the crystalline ones. The diffusion coefficient of a higher fatty acid such as

behenic acid (docosanoic acid) and higher fatty acid amides such as erucamaide (13-cis-docosanamide) and

behenamide (docosanamide) were determined between 40°C and 70°C. The difference between the diffusion

coefficients of slip agents in a polypropylene film at 50°C was discussed with the size of these additives

providing self-association by hydrogen bonding using molecular dynamics (MD) simulation.
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Fig.1 Arrhenius plot as Log D against 1/T
behenic acid(e); erucamide (A ) ; behenamide (m)
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Fig. 2 Model compounds (MC) for estimating the

number of self associated fatty acid amides.
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Fig. 3 Relationship between log Dy and log n



