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Influencing factors of predicting migration partion coefficient of
plasticizers in PVC by Scatchard-Hildebrand thermodynamic model

ZHANG Yan ZHANG Qin-fa XIAO Shao-jun WANG Xue-yan JIANG Li-zhen

( College of Food South China Agricultural University Guangzhou 510642 China)

Abstract: In order to explore the applicability and accuracy of the Scatchard-Hildeb-rand thermodynamic model in
predicting the partition coefficient of harmful compounds in PVC migrant to food.The relevant number of effective
migration experiment data were collected then the partition coefficients of experiment data were calculated and
compared with the modeling values. The relationship of correction partition coefficient ( logarithm the ratio of
simulation value and experiment value) between temperature molecular weight of migrants alcohol — water
distribution coefficient of migrants polarity of simulants was studied.The results showed that the correction value In

( I:sim/F

) Of migrants in PVC was linear correlated with the described factors.The analysis of influencing factors

provided the powerful basis for correcting predicting model.
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» AS200 A Table 1 Material characteristic parameters list
12 M Vm (J/em?®) ' logP*
( ) ( ) DBP  278.34 267.121 9.52° 4.429
( ) DEHP  390.55 397.709 9.1 7.937
( ) Scatchard— Hildebrand »
DMP  194.19 163.322 10.95° 1.544
( ) o DINP  418.61 430.226 9.86" 8.36
s PVC 9.82° Ps
! ) ' 23.39° 16
InF. = VRT o (&8 -3 ) -¢ (3 10% 22.35" 15.28
s )2 (1) 3% 23.0?i 15.75
7.28" 0.06
\% @ NIO) N0 -
R R S S R a ( Hansen CM 2000) b
5 . . cd ¢ ( molinspiration) d
' ( Molecular Modeling Pro)
¢ . 2
@ 1" R T ° Scatchard— Hildebrand
PVC. In( F,,/
1 6 F.) Scatchard — Hildebrand
(1) PVC Ko 2 PVC
2 PVC Fo InF In(F,,/F,.,)
Table 2 Partition coefficient experimental values Fo, simulated values F_
and correction coefficients In( F;,, /F., ) of plasticizers in PVC material
(K) F. (10 ) InF In( ¥, /F.,)
293.15 1.69 0.54 7.45
308.15 1.82 0.51 6.82
323.15 3.46 0.49 6.16
338.15 8.03 0.47 5.29
293.15 0.18 19.9 28.52
DEP* 4% 308.15 0.2 18.94 27.46
323.15 0.3 18.06 26.17
338.15 0.622 17.26 24.64
293.15 0.24 18.04 26.37
10% 308.15 0.3 17.16 25.27
323.15 0.6 16.37 23.79
338.15 1.39 15.64 22.22
293.15 0.92 0.47 7.48
308.15 1.01 0.43 7.33
DEHP*
323.15 2.02 0.41 6.61
338.15 4.67 0.39 5.76
DMP" 293.15 0.515 10.28 17.85
DBP" 293.15 0.838 21.07 28.15
DEHP* 293.15 0.604 32.31 39.54
DINP* 293.15 0.445 33.24 40.96
N NG F a( 7 2010) ; b( ’ 2001) ; C( ' 2006)
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Fig.3 Effect of plasticizers alcohol—-water partition

coefficient on correction coefficients K
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