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Residue and Migration of Printing Ink Solvent in Soft Packaging Materials
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(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to study the residual and migration behaviors of printing ink solvent in flexible packaging
materials for food and provide a reference of safety risk control to food package manufacturers. Migration and residue
behaviors of ink solvent in aqueous food simulation (distilled water), acidic food simulation liquid acetic acid (3%), al-
cohol (10% alcohol) and fatty food were studied with benzene solvent toluene, butyl acetate ester solvent and butyl ketone
solvents of higher detection rate as migration research objects and with PE, PP, PET/CPP, PET/PE, OPP/CPP,
PET/PA/CPP as packaging materials. Studies showed that more flexible packaging materials for food had the residue of
benzene, ester and ketone volatiles after printing. In simulation of liquid food migration, general migration amount of
n-hexane was >10% ethanol > 3% acetic acid > distilled water. The different packing materials also had different migra-
tion amount. In conclusion, ink solvent residues and migration behaviors in the food flexible packaging materials primar-
ily are related to the ambient temperature, food properties, and performance-related packaging materials.
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Tab.1 Ink retention time, linear equations and correlation coefficient and the method detection limit of 15 kinds of solvents

h=s B2 P B4 B} 8] /min 2R MERB R KPR/ (mg-m?)
1 1E 1.186 y=1x10"x+118 436 0.9949 0.003
2 S 1.249 y=1x10"x—201 627 0.9906 0.005
3 TR 1.565 y=1x10°%—306 069 0.9992 0.003
4 LR TR 1.648 y=2x10°%—231 504 0.9987 0.004
5 1T 2.009 y=2x10°x+84 238 0.9931 0.005
6 N AL 2.571 y=1x10%+10 545 0.9965 0.005
7 1,2-P 3.002 y=5x10°—394 829 0.9991 0.004
8 oK 3.557 y=4x10°+553 047 0.9917 0.003
9 LR TR 4.984 y=1x10°+36 507 0.9947 0.003
10 ZHZR 6.444 =80 4511x+36 064 0.9904 0.005
11 48 K 6.726 y=4x10°%—39 587 0.9985 0.005
12 XF ZHIZR 6.768 y=2x10°x+274 067 0.9949 0.005
13 TR 5 TR 7.037 y=2x10°%—38 584 0.9991 0.005
14 EZ AL 7.098 =55 3194x+10 385 0.9965 0.004
15 [i) — 2R 7.378 y=4x10%x+120 037 0.9991 0.005
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Tab.2 The standard addition recovery and precision of 15 kinds of commonly used solvents in the ink

Fe R nbrE/ (mg-m?) MEM/ (mg-m™?) MU #/% RSD/%
1 N BE 0.157 0.158  0.139 0.142 0.135 0.142 0.154 92.3 2.7
2 T 0.191 0.178  0.202 0.193 0.188 0.164 0.183 96.7 1.3
3 IR T 0.180 0.169  0.181 0.173 0.147  0.178 0.171 94.5 1.7
4 IETEE 0.182 0.193  0.164  0.177 0.127  0.170 0.178 92.3 2.2
5 HR 0.173 0.173  0.180  0.125 0.179  0.130 0.165 91.7 2.5
6 IETNEE 0.213 0213  0.182 0.232 0.174  0.241 0.223 98.9 2.7
7 RN g 0.178 0.144  0.163 0.194 0.174  0.189 0.124 92.5 2.7
8 2T e 0.177 0.181  0.163 0.164 0.163 0.199 0.177 98.7 1.6
9 THZR 0.174 0.159  0.158 0.179 0.178 0.168 0.164 96.3 0.9
10 AB_HZR 0.176 0.174  0.154  0.160 0.154  0.181 0.156 92.8 1.2
11 XK 0.172 0.170  0.170  0.177 0.164  0.163 0.149 96.2 1.0
12 5 ImE 0.175 0.157  0.163 0.154 0.113 0.106 0.143 99.6 2.4
13 7NN 0.178 0.166  0.179 1.575 0.153 0.143 0.126 85.8 1.8
14 [Al”HR 0.173 0.175  0.170  0.173 0.171 0.164 0.171 98.8 0.4
15 1,2-N _p 0.205 0.185  0.184  0.185 0.182 0.185 0.186 90.0 0.2
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Tab.3 The solvent residual test results of 16 kinds of printing ink mg/m?

Z PR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

T H - - - — — 003 — — 007 - - - - - — —
e - - - - - - — 003 — — —  —  — 0.051 — —

R — — 0.022 0015 — — — — 0.009 0.005 0.198 0277 — — 0.023
ZFRTNER 0.006 0.012 —  0.012 0.032 0.109 0.204 0.005 — 0858 043 — 0351 — — 0.005
LERTHR — 1.094 — 0.076 0.589 0.559 —  — 0.053 0.573 0562 — 0.083 — — —
B 0.098 — 0011 — — @—  — = = = = = = =
SR — 0395 — —  0.005 0639 — — 0016 — — @— @— @— @ — —
LRI

e — 0016 — — — 0013 — — - - - - - - — —
12-N -/ — — — — 0324 — 0023 0.005 0008 — — @— @— — —  —
FRIAE 0.104 1.517 0.011 0.110 0.965 1.355 0.227 0.046 0.094 1.440 0.997 0.198 0.711 0.051 — 0.028
;é%iﬁ 0.098 0.395 0.011 0.022 0.020 0.639 —  — 0.016 0.009 0.005 0.198 0277 —  — 0.023
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Fig.2 The migration amount of toluene to four kinds of food
simulants
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