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174 P50, KB LTEURE, kT S B K AT B 5 2k
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Table 1 Pigment paste formula reference

JBT s A3 HL /%
B R4 34
IR A N 37.7 39.9
Bl 0.2 1.0
EBETFK 25.0 16.4
Bkt 37.1 427
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pH{H: i pH i (n=3) .
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mm x 180 mm FJAE S5, T I 25 B A €2 3 50 AL
JEEFEE 50 TR
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THESFE AR LA i SR A PR S e
WATEYEMNR PR ETHA TR 6 h (45 C) , =
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mol/L FEh FRVAIR Y 25 mL .04, RS IR
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HRURSJZ AR 22 -

FKPEI AR () PE B AUHMAT Sl SR I K YRR Y
PATKE A ISR SRR ) A UM S AR B
1000 mg, ATV LA SRV, A 100 mL
KGR, 5y R ) AR A% 1h (30 C) ,
BN G SR N #E 2 min, B HEBGHEBEEE O
B, L 16 000 r/min 5.0 5 min, HUREZ2AARNMIE

K2 UBIIEEH

Table 2 Instrument conditions of work

B PR

i W/ JTHGE / hbesk i SRR/ SR/ TAETE
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#2833 2 6 50 1.6 0.4

i 324.8 5 6 50 1.8 0.2
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Table 3 Physical properties of two kinds of
food contact inks
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1h 24h
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Fig. 1 Friction resistance test results of deep red ink

B1

and deep green ink
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Fig. 2 Standard curves of copper and lead elements
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standard deviation, RSD) , 4354 1.64 % I 2.24 %,
UL R R A B (0.5, 1.5, 2.5 mg/L )
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A B bR R E J5, TR A 1 EeR, 5

ZERTLER 40 SFET R IR HITE 94.0 %~101.0 %
191.0 %~94.8 % XA .
T4 EILBER (=3)
Table 4 Results of test for recovery (n=3)

B FRE (mg L") R /(mg L)
05 15 25 1.0 25 100
fndre / (mgL") 050 150 250 1.00  2.50  10.0
MAEM/ (mgL") 047 152 244 091 237 917
[l /% 940 1010 97.6 91.0 948 917
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Fig.3 Changes in the dissolution of soluble heavy metals
in water-based food inks at different times
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Fig. 4 Changes in the dissolution of soluble heavy metals
in PE coated paper cups at different times
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Dissolution Determination of Copper and Lead from Water-Based Food Ink by Flame
Atomic Absorption Spectrometry

CAO Yu', ZHONG Zehui', LIN Ruibin’, TANG Cong'

(1. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Guangdong Tianlong Ink Co., Ltd., Zhaoqing Guangdong 526000, China )

Abstract: The dissolution of soluble lead and copper in water-based inks and printed paper cups was explored to
effectively control their potential safety risks. By investigating the physical properties of the prepared ink of deep red
and green, the dissolution of copper and lead in the two inks and printed paper cups was determined by flame atomic
absorption spectrometry. The results showed that the physical states of the two inks were relatively stable, and the linear
relationship of copper and lead was good in the range of their detection mass concentration. The RSDs were 1.64% and
2.24%, and the recoveries were 94.0% ~ 101.0% and 91.0% ~ 94.8%, respectively. Time and temperature had a great
influence on the dissolution of heavy metals. The contents of lead and copper at 100 °C for 2 h were 8.3 and 2.36 times
those of lead and copper at 25 °C for 24 h. The safety of deep red ink was higher than that of deep green ink, and the
amounts of lead and copper dissolved in the formulated inks and cups were at risk of exceeding the standard at high
temperatures or under prolonged use. Therefore, it was necessary to strictly control the time and temperature of contact
between material products and food. The established method is fast, simple, economical and environmentally friendly,
which can meet the requirements of daily inspection in enterprises.

Keywords: flame atomic absorption spectrometry; food contact material; water-based ink; printed paper cup;

heavy metal; dissolution



