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Migration Prediction Model of Chemical Substances from Limited Thickness Paper
Plastic Packaging Material and Its Verification

HUANG Xiu-ling' s WANG Yong-guo', LI Ming', LIU Quan-ziao®, WANG Zhi-wei’®

(1. Shanghai University, Shanghai 200072, China; 2. Lab. of Printing &. Packaging Materials and Technology
— Beijing Area Major Laboratory, Beijing Institute of Graphic Communication, Beijing 102600, China; 3. Pack-
aging Engineering Institute, Jinan University, Zhuhai 519070, China)

Abstract: According to actual system of paper/plastic packaging-compound-food. diffusion equations were built
based on one-dimensional Fick diffusion theory. Partition coefficient kcp between paper and plastic was consid-
ered in the prediction model. Analytical solutions were obtained under specific initial conditions and boundary
conditions. In addition, the migration of migrant 1-hydroxycyclohexyl-1-phenyl ketone and benzyldimethyl ketal from
paper-plastic materials 4015 and 3312 into different food simulant at 60 “C was studied. The experimental migration
data based on experiment and calculated values based on the model were analyzed. The results showed that calculated
values are higher than the experimental values. The higher calculated values were caused because of the “worst-case”
values of DC. As far as this DC is concerned., this model can ensure the using safety of packaging.
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Fig. 1 Scheme of paper-plastic material model system
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Tab.1 Material parameters of the experiment

R mpe WIETEWE  ERUERSERR ARG ) TR AR B P
ME RE JREE /(mg + cm *) 184 184 184 651 ZH(60 CH/(em? s )
/pm  /pm 184 651 0% 2B ¥k 95Ul F¥k 184 184 651
4015 540  13.3  0.2996 0.3850  0.25 0.12 — —  3.96X1077 — —
3312 46.2  14.3  0.2515  0.3240 - — 0.47 0.90 — 1.72X107% 9.38X10°°
HOsRY)rBR O 8RN D. ORiES=2 50
, g
D=10" exp(Ap—O. 135 1M +0. oo3M—10;‘54j%§U, = o o
Sz , °
I Xm(12], EXEMNDEZMNNBEEMRE 5,:20 ° SR
~ 2 =3 ° o v
B A N 37. 144 em’ s 39h, BTSSR EL P 2 ol — i
N . N
VFHE D, RZOEVRDNTE, LAMRIBESE X ook

BIB)ORERRMDTRE 2 IR, Dy BA—T
45
40
35

30

M, (x 107) / mg

25

20

0 2 4 6 8

1/ min
Kl 2 Dp fHXF 60 CF 4015 el &7 184
11 95 % £ BT 7% 12 1) 52 i)

Fig. 2 Effect of Dp values on migration
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of 184 from 4015 into 95% ethanol at 60 ‘C
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Fig. 3 Comparison of experimental and calculated migration

values of 184 from 4015 into 10% ethanol at 60 °C
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Fig. 4 Comparison of experimental and calculated migration

values of 184 from 3312 into 95% ethanol at 60 °C

ERDLRGE, NS FRUNMIRSEERS

HKE\ Ex’jﬂﬁo
3 &g

BT —% Fick y BIBIE,HINBRELABES
BEMHNESRAORBNIIR, 21 7T RIIIE
B, gUBRAINSR IR E, BISTIESSE
M{EOWLEDHT A, SR ELER PR BAREE
ARZZEN, RRECTNERS T HNE, BIE
HHNEERAREMRIEZERNERZEM,

SE MK

[1] CHOIJ O,JITSUNARI F, ASAKAWA F.et al. Migration
of Surrogate Contaminants in Paper and Paperboard into
Water through Polyethylene Coating Layer[ J]. Food Addit
Contam,2002,19(12) :1200—1206.

[2] SONG Y S.BEGLEY T.,PAQETTE K,et al. Effective-

ness of Polypropylene Film as a Barrier to Migration

L3]

[4]

(5]

(6]

[7]

(8]

[9]

[10] S

[11]

(12]

[13]

from Recycled Paperboard Packaging to Fatty and High-
moisture Food[ J]. Food Addi Contam, 2003,20(9):857
—883.

BONONI M, TATEO F. Identification of Diisobutyl Phtha-
late (DIBP) Suspected as Possible Contaminant in Recycled
Cellulose for Take-away Pizza Boxes| ] . Packaging Technol-
ogy and Science,2009,22(1) ;53—58.

L-ESPINOSA M J,GRANADA A, ARAQUE P.et al.
Oestrogenicity of Paper and Cardboard Extracts Used as
Food Containers[ ] ]. Food Additives and Contaminants
2007,24(1):95—102.

OZAKI A, YAMAGUCHI Y, FUJITA T, et al. Safety
Assessment of Paper and Board Food Packaging: Chem-
ical Analysis and Genotoxicity of Possible Contaminants
in Packaging[ ] ]. Food Addit Contam,2005,22(10):1053
—1060.

TRIANTAFYLLOU V I, AKRIDA-DEMERTZI K,DE-
MERTZIS P G. A Study on the Migration of Organic
Pollutants from Recycled Paperboard Packaging Materi-
als to Solid Food Matrices[ ]J]. Food Chemistry, 2007,
101(4):1759—1768.

BEGLEY T H, HSU W,NOONAN G et al. Migration
of Fluorochemical Paper Additives from Food-contact
Paper into Foods and Food Simulants[J]. Food Additives
and Contaminants,2008,25(3) :384 —390.

ANDERSON W A C,CASTLE L. Benzophenone in Car-
tonboard Packaging Materials and the Factors that Influ-
ence Its Migration into Food[]]. Food Addit Contam,
2003,20(6) :607—618.

ASAKO O, TOMOKO O, YOSHIAKI M. Migration of
Dehudroabietic and Abietic Acids from Paper and Paper-
board Food Packaging into Food-simulating Solvents and
Tenax TA[]]. Food Addit Contam,2006,23(8) ;854 —
860.

F ¥, E AR 40 S 5 bR AR P AL 2 W T 78 T
MBI LT, 4 T2 4R . 2008,59(6) ;1578 —1583.

W, EEAM. 20 PE MR AC b AL = 1T B 9 23 T & 4
MR LT S50 T OB B 5 T/, 2010, 26(8) : 10.
BRANDSCH J, MERCEA P, RUETTER M, et al. Mi-
gration Modelling as a Tool for Quality Assurance of
Food Packaging[ ] ]. Food Addit Contam, 2002, 19 (sup-
pD :29—41.

AURELA B,KETOJA ] A. Diffusion of Volatile Com-
pounds in Fibre Networks: Experiments and Modeling
by Random Walk Simulation[]]. Food Addit Contam,
2002,19(suppl) : 56 —62.



