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Research on the migration regularity and the modeling building of plasticizers
in food contact material PVC
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ABSTRACT: Objective To study the migration rule of plasticizers from food contact material PVC under
different food stimulants. Methods The content of plasticizer dilsobutyl phthalate (DIBP), dibutyl phthalate
(DBP), di 2 ethyl hexyl phthalate (DEHP), and dioctyl adipate (DEHA) from PVC were detected by gas chro-
matography-mass spectrometry coupled with the isotope internal standard dilution. Migration behavior of plas-
ticizer DIBP, DBP, DEHP, and DEHA intofood stimulants of 3% acetic acid and 10%, 20%, 50%, 95% ethanol
was studied at 25 ‘C and 40 ‘C. Results The food stimulants and temperature were proved to have effects on
the migration of plasticizers. The mathematical models of four plasticizers’ migration which based by Fick’s
2nd law was established and the models’ important parameters were also achieved. Conclusion The estab-
lished models can effectively provide the food safety assessment.
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Table 1 Qualitative and quantitative ions of plasticizer
D4-DIBP 153 DIBP 149,223,104,167 149
D,-DBP 153 DBP 149,223,205,104 149
D,-DEHP 153 DEHP 149,167,279,113 149
D,-DEHA 133 DEHA 129,112,147,70 129
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Fig. 2 Migration of four plasticizers into ethanol with different densities at 25 'C and 40 C
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Table 2 Migration rate of four plasticizers into 50 %, 95 % ethanol at 25 'C and 40 'C
(%)
Log P
25 C50% 25 C95% 40 ‘C50% 40 "C95%
u/\(
DIBP @i; 278.15 412 52.53 56.70 67.40 77.74
”J\
DBP @#@ 278.15  4.16 54.84 58.20 67.52 78.58
DHEP ©/\§£ 39028  7.46 37.31 57.91 43.77 71.04
DHEA N)AMJiN 37031  6.51 42.93 54.98 53.33 87.23
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Table 3 Diffusion coefficients, Kp;r and RSME values for different foodstuffs
(C) D(cm?/s) a RMSE(%) Kor
25 3% DIBP 3.00x107" 0.027 0.008 80676
DBP 4.00x10™ 0.033 0.007 64463
10% DIBP 6.00x10™"* 0.043 0.003 50490
DBP 9.00x10™" 0.051 0.003 42040
20% DIBP 4.20x10™" 0.111 0.011 19302
DBP 6.01x10" 0.128 0.026 16856
50% DIBP 1.91x10™" 1.225 0.090 1756
DBP 1.41x10"° 1.110 0.103 1943
DEHP 1.10x10™" 0.590 0.184 3644
DEHA 1.10x10™" 0.746 0.029 2882
95% DIBP 4.41x10™"° 1.393 0.150 1544
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Fig. 3 DBP migration model into 20 % ethanol at 40 C
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Table 4 DBP’s predicted value and measured value into 20 % ethanol at 40 °C
2.5h 52h 7.8h 48 h 96 h 120 h 144 h 216 h
(ng/dm?) 300 801 909 1150 1150 1150 1150 1150
(ng/dm?) 369 752 924 990 1150 1129 1150 1148
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