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Influence of printing process parameters on solvent residues in food paper packaging
XIE Li, YU Jiang, ZHANG Wei, PEI Lu, REN Lu
(School of Printing. Packaging Engineering and Digital Media Technology.
Xi”an University of Technology, Xi’an 710048, China)
Abstract. Standard solutions of organic compounds are prepared, with headspace gas chromatog-
raphy and mass spectrometry technology. eight organic solvents in food paper packaging deter-
mined and analyzed. Results show that there are more solvent residues existing in printing ink
and fountain solution. Solvent residues and benzenes residues in printed packaging increase with
content of printing ink and printing area; a high printing speed is not beneficial to dry printed

packaging; drying temperature has a certain influence on solvent residues in paper packaging.
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P I BE 285 °C 5 P B[] - 40 min 4K g B[]
0.3 min; A JEBF[E] : 1. 0 min; #EAE B E] ;0. 04 min;
PRI ] : 40 min; GC 43 A 4 2R BF [H] - 15 min,
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Fig.1 Chromatogram of standard solution concentration of 0. 05 %
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Tab.1 Retention time, peak area and regression equations of standard solution concentration of 0. 05%
Ew T B B[] / min g T AR EYEp
S 1. 81 17 868 226 y=258. 45x+65. 12
LR TR 2.53 15 611 653 y=57.39x—18. 20
P 3.03 40 655 974 y=156.27x+527. 4
MR T HR 6.23 13 325 856 y=93.721x—52. 66
LA 6. 86 8 595 625 y=116.78x—52. 48
[a] /%F — HH 28 6.99 31 845 083 y=095. 11x—654. 37
A8 R 7.30 3 594 636 y=86.542x+563. 4
7w 7.42 18 569 016 y=72.95x—56.59
FSOVR G G 7R S 45 £ B ) 3 AR 45 B2 5 mg 43
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Tab. 2 Organic compounds in the paper carton of biscuit and related raw materials
e 8 B A ML A & AR i A R B (T A5 R /mg e
n 2 N b N e N . e . e A SNE /Mg
FNE LRI i T B VY S 10700 g S S L . N ]
HR4E(1 m*) 0. 045 0.043 0.015 0. 004 0.043 0. 056 0. 089 — 0. 295
A kg 12. 370 0.125 0.131 0.026 0. 330 0. 382 0. 765 — 14.129
in 2 (1 kg) 3.520  0.076 0. 430 0. 029 0.241 0. 350 0. 640 — 5. 286
FEA kg 10. 860 0.570 1. 357 0. 045 0. 775 0.583 2. 740 — 16. 930
MR kg 19. 281 0. 375 0.420 0.130 1. 190 1. 008 1. 950 0. 287 24. 641
TR (1 kg) 104. 220 0.167 0. 085 0.018 5. 254 1. 063 2. 680 — 113. 487
iR A k) 2.650  0.028 0. 025 0. 160 0. 691 0. 545 0.623 0. 164 4. 886
A1 m?) 0. 581 0. 464 0.142 0.067 0. 350 0. 388 0. 860 — 2.852
o — AR,
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Fig. 2 Chromatogram of biscuit paper carton
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Tab. 3 Solvent residues in paper with three printing ink contents

% BN ) A T A 7R 5% B A/ (mg/m®)

L 2 5/ o
(mL/m*) SHEE MM S CHMTHEE 2% M/ FE AW om  (me/m)
2 0.021 0.028 0. 006 0. 001 0.023 0.016 0.031 — 0.126
4 0.033 0.032 0.011 0.001 0.027 0.022 0. 035 — 0.161
6 0.038 0.036 0.016 0.002 0.035 0.027 0. 041 — 0.195

W AR

e 3 KB BN S5 B AN [R] I, 489K B R 9 R Ak
BaEmAHE, KM 2 mL/m* 4 mL/m* .6 mL/m’
[ B R 55 e I, 40 b i % R 8% BE & 4 il ol 0. 126
mg/m?.0. 161 mg/m?.0.195 mg/m?, H f 7K K%
F 5% B 415 Sk 0.076 mg/m*,0. 095 mg/m”,0. 119
mg/m’ , fili %5 25 5t 1Y 3G I, B S A R AR R i R OR
JEVE TN B R A XA i RN
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e A R IY I 2 B R TE AR A [R] AR 5K B A Y
VAR B A AR FE SR 08 4 mL/m® B, Ep
Jal T AR A 0. 012 5 m® F1 0. 025 0 m® Y48 H 9 35 5
FRES & 435k 0. 112 mg/m”® Fl 0. 152 mg/m*, H
ARG B 4308 0. 065 mg/m* F1 0. 091 mg/m’,
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Tab. 4 Solvent residues in paper with different printing areas
0 R i A/ A [ 7R TG AT Y R 5% B A/ (mg/m®) B/
2 REE ZMIME K ZMTEE L% R/ W SWE Hom (me/md)
0.012 5 0.019 0.026 0.008 0. 002 0.025 0.008 0.024 — 0.112
0.025 0 0.025 0.034 0.014 0. 002 0.033 0.013 0.031 — 0.152
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Fig. 3 Comparison of solvent residues at
different printing speeds
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Fig. 4 Variation of solvent residues at different

drying temperatures
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