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ABSTRACT: The work aims to study the factors that affect migration regulation of harmful compounds in food, so as to
effectively predict the risk of pollution of packaging material on food. The effect of temperature, solubility parameter of
food-simulating solvents and molecular weight of antioxidants on enthalpy change, migration partition coefficient value
(Dyo) and diffusion coefficient value of BHA, BHT, 1076 and 168 from polypropylene plastics into food-simulating sol-
vents (ethyl alcohol) was studied. The migration partition coefficient value (D,)) was predicted with Scatchard-
Hilderbrand thermodynamic theoretical model and was contrasted with experiment value (D,). The logarithms of migra-
tion partition coefficient value (In D,) and migration diffusion coefficient value (In Dy) of 4 kinds of antioxidants from PP
into ethyl alcohol absolute exhibited a linear relationship with eciprocal of temperature (1/7) and followed
Gibbs-helmholtz equation and Arrhenius equation, respectively. Migration was an endothermic reaction. The
py change decreased with the increase of molecular weight of antioxidants, and migration diffusion coefficient value in-
creased as molecular weight of antioxidants and solubility parameter of food-simulating solvents decreased; meanwhile,
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migration partition coefficient (food-simulating solvents mass concentration/plastics mass concentration) experiment val-

ue of the antioxidant from polypropylene into the food-simulating solvents with various solubility parameters was basi-

cally consistent with Scatchard-Hilderbrand thermodynamic calculating value in variation trend of solubility parameter of

food-simulating solvents. The less the solubility parameter difference value between stimulants and PP is, the larger dif-

fusion coefficient value is, and the smaller influence of molecular weight of antioxidants on diffusion coefficient value is.

The variation on migration partition coefficient of 4 kinds of antioxidants from PP into various food-simulating solvents

accords with Scatchard-Hilderbrand thermodynamic theoretical model.
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Tab.1 Molecular characteristics of 4 kinds of antioxidants

YLEALF AR St/ (grmol ) JE JRAFH/ (mL-mol ") YIRS/ (cal-om ) 09
BHA 180.2 177.76 104
BHT 220.3 210.26 10
1076 531 520.59 9.7
168 646.9 628 9.1
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Tab.2 Solubility parameters of 6 kinds of food-simulating solvents
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Fig.1 Plot of partition coefficient value of different
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