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Research for Migration Rule of 32 Kinds of Plasticizer in Food Contact PVC Film

to Four Kinds of Food Simulants
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Abstract: Under different conditions, PVC films containing known amounts of plasticizers were soaked in 4
simulants of water, acetic acid (volume fraction 3% ), ethanol (volume fraction 10%) , and olive oil, for certain
time; the soaking solution was analyzed by gas chromatography-mass spectrometry. The purpose was to study
the relationship of migration amount and migration rate with migration time, food simulant temperature, food
simulant properties. initial concentration of plasticizers, and the thickness of packaging material. The results
showed that the nature of food simulant has prominence influence on migration action; number of migrated plas-
ticizer species, migration quantity and migration rate increased with temperature rising; migration quantity is
higher and migration rate is lower for thicker film; the higher initial plasticizer concentration the more migration
quantity and the lower migration rate.
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Tab. 1 Basic parameter, retention time, and monitored ions of 32 plasticizers

F5 b & W) 44 T CAS No. * 5 F A>T Ton 1Gn/2) Ton 2Gm/2) Ton 3 (m/2)
1 Wik = A LB 115-96-8 CsH,,Cl; O, P 285. 49 63 155 173
2 PR _HR_FT M 84-69-5 Cis Hy, O, 278. 34 149 223 104
3 R H R T &5 % — Cao Hs O, 334. 45 149 223 207
4 R W R T & C R 84-64-0 Cis H,, O, 304. 39 149 223 205
5 R —H R 5 O PR — Cy Hs O, 334,45 149 251 85
6 LB 2K R O 3 S 3% g — Cyy Hs O, 390. 56 149 251 55
7 AR — F iR — O TR 117-81-7 Cy His O, 390. 56 149 279 104
8 LR — R T IE E IS 117-84-0 Cy Hy5 O, 390. 56 149 279 104
9 SRR R — LR 84-66-2 Ci, H, 0, 222. 24 149 177 105
10 AR W R —1E T I 84-74-2 Cis Hpp O, 278. 35 149 104 205
11 PR W —C FR 84-75-3 Cs Hs O, 334,45 149 251 55
12 T IR W R - W R R 26444-49-5 Cys Hs O, 426. 277 326 325 215
13 ARE W (-2 HCHE) NEmE 4654-18-6 C,,H,, O, 396. 56 155 126 113
14 AP IR (2-Z B ) F %R — Cys Hyy O, 418. 61 149 167 279
15 W (2-2, 3 2 3 5 BK IR Mg 137-89-3 Coy Hys Oy 390. 62 149 167 113
16 BRI IR = IF O R 24817-92-3 Cas Hys Oy 486. 64 157 156 241
17 T4 = =T B 105-76-0 C1, Hy O, 228. 29 99 55 117
18 B8R W e — G R 131-18-0 Cis H, O, 310,42 149 237 104
19 AR —H R I IR 84-61-7 CoHy; O, 330. 42 149 279 57
20 SRR W R o 5 5 2 TR — Cy Hys O, 390. 56 149 279 104
21 ¢ T TR TE 2432-87-3 Cy Hs O, 426. 677 185 297 315
22 () 2R — PR o g 4654-18-6 Cy Hy O, 390. 277 167 279 149
23 AR iR IF 3 3L 1F 2 g 119-07-3 CyH,, O, 418. 61 149 279 307
24 BT IE TR 109-43-3 Cis Hj, O, 314. 46 241 185 199
25 K _HRRIET 5 R 84-78-6 Cy H; O, 334. 45 149 150 223
26 82K R T R R 85-68-7 Cyy Hy O, 312. 36 149 91 206
27 AR HERCE 2-Z KO H R CoHi5 O, 390. 56 149 150 251
28 AP BT (2-THEIZHE)TE 117-83-9 Cao Hay O 366. 45 149 193 101
29 LB —H RN AR 2- a%a%@.ﬂ 27215-22-1 Cos Hys O, 368. 47 91 149 150
30 GBI iR K 84-62-8 Cy Hy, O, 318. 32 225 226 77
31 AP HIR (- Elﬂft%aft)@ﬁ — Cy; H; O, 358. 47 149 167 263
32 A7 H R IF & %4 g — Cy Hy O, 390. 56 149 251 307
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MEBBRN 50 em® A@ PVC BRFERN G,
MBERE, EMAEVIEE, REHAEZEETR
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Tab.2 Determination results of

plasticizer initial content in PVC film

PVC Wi IR &/ mm

g
0.4 0.1 0.1
1 1. 84 1. 64 8.21
2 1.01 0.989 2.66
3 0.984 0.79 3.21
4 0.492 0.555 3.58
5 0. 884 0. 745 3.89
6 0. 964 0. 821 3.66
7 243 255 261
8 0. 801 0.828 3.35
9 0. 245 0. 257 0. 701
10 84.2 92.7 183
11 1.12 0.79 1. 86
12 0.492 0.555 1.48
13 0.624 0. 641 1.89
14 964 821 1071
15 0.132 0. 206 0.546
16 0.284 0.328 1.15
17 0.620 2.83 2.79
18 0.394 1. 34 1. 44
19 117 115 122
20 0.902 4.04 4. 44
21 155 190 205
22 0.531 2.17 2.41
23 0. 287 1.47 1.63
24 5. 77 24.70 22.1
25 1. 48 5.59 5.01
26 0.53 1.79 1.62
27 0.63 2.32 2.39
28 0.72 1. 05 1.12
29 0.55 2.35 2.50
30 0. 44 1.79 1.71
31 0.24 3.34 3.30
32 1.09 5.21 4.66
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2.4 BBFINE IRESZE 10 mL, FME o
2.4.1  PVC i i 98 75 it 42 B 2.4.2 B ASALL 4 v 4 o 5 i

£ PVC BIRLHFGRAIERT I ED, )
DFONBBHITRSRERFENRL, Bit, T2
EXWRIZBERINERS S, DMHESRXY
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& PVC BRIE @I, FREL 0.1 g(E#HE0. 01
O FHFHD, IO 10 mL OUSKIE, RRIR S 18
KB, 1A 40 mL EBE3, BRI MB R BT
o AEMIBEIIIEZE 100 mL 8IWED, B 5 mL

KERYD . BB 0. 25 mL, 10 0.5 mL [F2
WEE,DET KM TR, BADHERY) . BUZ
BR 0.25 mL,ACRIBBESZE 10 mL, #IRFK
FHHIT GPC B, INERIEIRR 45 C &R
T HICRESZE 0.5 mL,&FNE,

2.4.3 R E

ZIRMEN S FHEHFENE, PVC BIRPIZ

BRIMBESSNEMNYPIZBEFIIRENNESE

BEEmRE . 5FHBR, 456 CTEEET , BES I& 3,
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Tab.3 Determination results of results of migration assay under different conditions
RIEA W A VIt

¥ Lt/ mg B/ % LRt iR 2 RS R 2
T 0% L L GURG 109 2. % i guaRli /mg /% /mg /%

10°C 70°C 40°C 70°C 40°C 70°C 40°C 70°C 0.4mmO0.1mm 0.4mmO0.1mm 0.4% 0.1% 0.4% 0.1%
1 0.18 0.8 0.91 1.71 3.59 17.1 13.9 33.1 1.71  0.812 33.1 61.8 1.707 0.812 25.9 61.8
2 — 1.21 2.39 2.36 — 42.8 83.9 93.2 2.36 0.600 83.9 75.8 2.36 0.6 95.2 75.8
3 - 1.23 2.41 2.57 - 43.8 86.9 93.3 2.39 0.624 86.9 98.7 2.39 0.624 93.3 98.7
4 - 0.54 1.07 1.32 - 39.3 78.0 95.9 1. 07 0.416  78.0 93.6 1.07 0.416 37.85 93.7
5 — 0.26 0.52 2.02 — 10.5 20.8 81.7 0.516 0.245 20.8 41.2  0.516 0.245 16.5 41.2
6 — 0.23 0.41 2.35 — 8.44 15.3 87.1 0.497 0.413 15.3 75.7 0.413 0.497 14.1 75.7
7 — 20.5 40.5 366 — 3.01 5.94 53.8 96. 4 40. 5 5.94 47.2 96.4 40.5 5.95 47.2
8 — 0.10 0.19 2.08 — 4.45 8.56 93.1 0.381 0.192 8.56 57.3 0.381 0.192 7.16 57.3
9 1.45 2.72 0.52 1.47 56.6 99.5 20.3 57.5 0.17 0.125 31.9 37.4 0.520 0.17 20.3 31.9
10 7.20 5.82 129 243 2.28 1.84 60.6 76.9 129 99.2 54.7 60. 6 205 129 60.6 90.6
1 — 1.59 2.34 2.84 - 49.8 73.1 88.7 2.31 1.27 50. 2 99.1 2.34 2.3 73.1 99.1
12— 245 1.91 2.45 — 967 751 96.7 1.75 1.17 72,1 76.7 1.91 1.75 751 72.2
13 —  0.44 258 3.19 — 135 79.1 97.9 1.38 1.38 92.3 99.8 2.57 1.38 79.1 99.4
14 — 147 502 954 — 9.67 33.1 62.8 995 99.5 33.3 69. 2 502 995 33.1 69.2
15 — — 0.64 0.888 — — 68.1 94.5  0.29 0.23 56.2 80.4 0.64 0.29 68.1 80.4
% - - - = = = = = - — - - 0 0 0 0
17 0.80 1.54 0.66 1.94 35.9 68.9 29.7 87.1 4.41 0.664 29.7 59.8 0.664 0.085 15.2 29.7
18 — 0.99 0.44 0.74 — 859 383 64.7 2.1 0.443 383 60.3 0.443 0.155 38.3 43.7
19 — 553 65.6 827 — 56.6 67.1 84.6 222  65.6 67.1 743 65.6 52.5 49.8 67.1
20 — 2,22 2,19 2,57 — 625 617 72.3 7.97 2,57 72.3 75.8 2.57 0.72 72.3 88.7
21 — 79.8 35.5 96.1 — 48.5 21.6 58.3 167 35.5 21.6 33.8 52.8 35.5 21.6 37.7
22— 0.63 0.64 1.35 — 32.9 33.1 69.8 4.21 0.638 33.1 74.6 0.638 0.205 33.1 42.9
23 — 0.49 0.31 0.748 — 37.4 23.9 57.2 1.95 0.313 23.9 50.3 0.313 0.098 23.9 37.9
24— 17.6 11.9 17.5 - 88.7 60.1 88.1 29.2 11.9  43.8 60. 1 11.9 3.79 60.1 73.1
25 — 3.97 3.73 409 — 88 82.8 90.6 5.94 4.08 39.3 90.6 4.09 0.89 66.7 90.6
26 — 1.32 1.28 1.24 — 90.8 88.4 85.3 2.02 1.28 4.70 88.4 1.28 0.476 88.4 99.1
27— 1.52 2.01 2.11 — 70.7 93.6 98.1  2.28 2.01 36.6 93.5 2.01 0.427 75.2 93.5
28— 0.83 0.69 0.787 — 82.4 68.2 78 0.95 0.688 33.5 68.2 0.688 0.43 68.2 66.5
29 — 1.69 2.22 2.19 - 74.9 98.9 97.4  2.57 2.22  40.5 98.8 2.22 0.202 40.7 98.8
30 — 1.24 1.41 1.54 - 80.9 91.9 99.8  2.99 1.41 61.9 91.8 1.41 0.259 64.8 91.8
31 — 2.34 2.85 2.92 — 78.2 95.9 98.2  4.59 2.85 50. 8 95.9 2.85 0.152 71.5 95.9
32 — 281 2,16 2.8 — 66.7 515 67.5 500 216 355 5.5 2,16 0.634 51.5 64.6

* RMARTE N — "R R R PR S RS IR & 1.
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