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Determination and Analysis of Solvent Residualsin Environmental
Printing for Cigarette Packaging
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ABSTRACT: The work aims to compare and analyze the repeatability and stability of solvent residuals in printed mat-
ters by optimizing the conditions for printing technology of water-based ink. Select parallel samples randomly from dif-
ferent production serial-numbers but same production process and production batch, then determine solvent residuals by
headspace-gas chromatography/mass spectrometry (HS-GC/MS). While the absolute deviation of other components was
less than 0.1 mg/m?, the absolute deviation of ethanol and n-propyl acetate was greater than 0.1 mg/m?, but their relative
deviations was less than 10%, which demonstrated the satisfactory repeatability. Under the same classification and dif-
ferent car numbers, the total amount of the four kinds of solvent residuals was far below the index value, which illustrated
the stability was good. Water-based ink can not only meet the requirements of environmental printing, but also avoid the
problem of excessive solvent residuals.
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Fig.1 Result of sample preparation
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Tab.1 Solvent residuals deter mination data of cigarette packaging A and B
% {E/(mg-m?) B
i H JHER A JHAr B S 4 %2 /(mgm ?)  AARD/%
A As FHE B, B, A A B A B
FH st 0.9779 0.9584 0.9682 0.1892  0.1936  0.1914 0.0098 0.0022 - —
V. 24.93 24.43 24.68 28.49 30.10 29.30 0.2506 0.8047 1.0 27
SN 0.0121 0.0107 0.0114 0.1436  0.1310  0.1373 0.0007 0.0063 —
PN il 0.1570 0.1522 0.1546 0.0773  0.0750  0.0762 0.0024 0.0012 —
IEEE 0.0291 0.0261 0.0276 0.0504  0.0472  0.0488 0.0015 0.0016 —
LR LT 0.6715 0.5518 0.6116 0.1559  0.1414  0.1486 0.0598 0.0072 S —
IETEE 0.0552 0.0550 0.0551 0.0132  0.0108  0.0120 0.0001 0.0012 - —
F/S 0.0006 0.0007 0.0006 0.0023  0.0021  0.0022 0 0.0001 SN —
P g 0 0 0.0192  0.0179  0.0186 0 0.0006 —
PR IETN TR 26.65 26.05 26.35 6.356 5.892 6.124 0.3010 0.2323 1.1 3.8
SiP S 0.0034 0.0042 0.0038 0.0111  0.0100  0.0106 0.0004 0.0006 —
V%N 0.0046 0.0047 0.0046 0.0122  0.0130  0.0126 0 0.0004 - —
Bl ZHZ 0.0084 0.0080 0.0082 0.0032  0.0031  0.0032 0.0002 0 - —
A8 —H R 0.0028 0.0027 0.0028 0.0011  0.0012  0.0012 0 0 - —
R 0.0234 0.0233 0.0234 0.0209  0.0204  0.0206 0 0.0002 - —
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Fig.2 Total determination of solvent residuals in cigarette
packaging A from different serial-numbers
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Fig.3 Total determination of solvent residuals in cigarette
packaging B from different serial-numbers
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