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Application of Scatchard-Hildebrand Thermodynamic Model in Predicting
Migration of PA Printing Layer
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ABSTRACT: To explore the applicability and accuracy of the Scatchard—Hildebrand thermodynamic model in predicting
the partition coefficient of compounds in printing lay of plastic migrant to food, the related literatures were collected,
represented by five kinds of migrants in printing layer of Polyamide (PA), the experimental test data of harmful chemicals in
printing layer of PA migrant to different food simulations were selected. Then the experimental partition coefficient value
Fexp and the predict one Fsim by the model were comparatively analyzed. And the Scatchard—Hildebrand thermodynamic
model was corrected with experimental values. The correlations between the correction coefficient K (K=In(Fu/Fex,)) and
migration molecular weight(M), migration alcohol/water partition coefficient(log P) and simulation liquid polarity (P,) were
investigated. The results showed that significant linear correlations were found between the correction coefficient K, of the
partition coefficient predictive model of chemicals in printing layer of PA migrant to food simulations and M and P.. And the
corrected Scatchard—Hildebrand thermodynamic model was set up. To some extent, the corrected Scatchard—Hildebrand
thermodynamic model could predict the partition coefficient of harmful compounds in printing layer of PA migrant to food
simulations.
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Tab.1 Material characteristic parameters list
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Tab.2 Partition coefficient experimental values F.,,, simulated
values F,., and correction coefficients K, of five mi-

grants in printing layer of PA

T kN F., In F.,, In F,. K.
7K 5.04 1.62 34.63 33.02
ZEE(10%) 8.51 2.14 29.58 27.45
EA LR (3%) 6.48 1.87 33.07 31.2
ZEE(95%)  15.55 2.74 2.27 -0.48
7K 20.66 3.03 17.24 14.21
AN ZFE(10%)  64.52 4.17 14.52 10.35
LR (3%) 46.73 3.84 16.4 12.55
7K 2.29 0.83 11.98 11.15
AN ZPFE(10%) 10.14 2.32 9.86 7.55
LR (3%) 3.21 1.17 11.32 10.15
7K 32.26 3.47 42.73 39.25
ZE10%) 174 2.05 36.57 34.53
P 2R (3%) 20.24 3.01 40.82 37.82
LE(95%) 7.34 1.99 291 0.92
7K 21.1 3.05 30.24 27.19
ZEE(10%)  16.72 2.82 25.74 22.92
MEK  Z&(3%) 23.31 3.15 28.85 25.7
LIEE(95%) 8.24 2.11 1.82 -0.29
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Fig.1 Effect of relative migration molecular weight M on K.
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Fig.4 Contrast of experimental partition coefficient value F., and
predicted one F.  of harmful substances migrating from

printing layer of plastic
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