Fa0f 194 Bl T
2019 4F 10 H PACKAGING ENGINEERING - 145 -

M B R AR R AR [ BB T B R R

o

HE, E4%
(BRI K., (4R HEE 276800 )

WE: A6y STRBE., BHERNRANEELCEM P ELBEERGG QBTG E, T
BATEASH A F AN, Fik LR 20 °CH0 40 CRELZH T, REHIKRY KA 38%F 53%8) 2 A
BB R TR B R e kB — R, BRI KR s R m s B 945 Ae s, ORI G A L BAB S F BT
RASENATA T, R BBESSN, T2E4. A0 BN IS T M, THREE8E
MRAEYL; BIEAFEIT SN, B EAENR Y, meniESEEm, REBEISIHFZN, TL£BE.
B E LRI FIREIABBEAXEA, &0 REOEMH P ELEROBENESZ —ANABE T
PR SOER DR &k U AN

KEF: MEOEMM,; 45, 8

FESZES: TB48 XHFRIEE: A  XEHS: 1001-3563(2019)19-0145-06

DOI: 10.19554/j.cnki.1001-3563.2019.19.021

Migration of Lead and Cadmium from Ceramic Packaging Materials into White Spirits

XIAO Li, DONG Zhan-hua

(Qufu Normal University, Rizhao 276800, China)

ABSTRACT: The work aims to study the law of influence of temperature, alcoholic strength and time on the migration of
heavy metals (lead and cadmium) in the ceramic packaging materials into the white spirits and carry out analysis on their
migration dynamics. Under the condition of avoiding light, and at 20 °C and 40 °C, the surface of ceramic products was
soaked in two kinds of white spirits solution with alcohol volume fractions of 38% and 53% for a certain period of time.
The lead and cadmium dissolved from the surface of ceramic products were extracted and determined by inductively cou-
pled plasma-optical emission spectrophotometry (ICP-OES) after microwave digestion. The results showed that, when the
temperature rose, the migration of heavy metals (lead and cadmium) into white spirits also increased, and the migration
rate was proportional to the temperature. When the alcoholic strength increased, the lead migration decreased, while the
cadmium migration increased. According to the analysis of migration dynamics, the migration of lead and cadmium had a
linear correlation with the square root of time. The migration of heavy metals in the ceramic packaging materials into
white spirits is a process of ion exchange controlled by diffusion.
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Fig.1 Flake ceramic specimens
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Tab.1 Conditions for microwave digestion
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Fig.2 Lead released into two kinds of white spirits at 20, 40 °C
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Fig.3 Cadmium released into two kinds of white spirits at 20, 40 °C
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Fig.4 Migration rate of lead and cadmium from flake ceramic specimens into two white spirits at 20, 40 °C
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Fig.5 Fitting results of lead released from flake ceramic specimens and empirical formula

43 MaTg 20 “C- LI IR AR B 38%)
4.0 | @20 C- NIRRT BN S3%) | o
. A
35+F e
e
2 30r .
& ®
i 20
15}
1.0
05 1 L
0 50 100 150 200 250
i [Al/h
a 20 °C

6 [ Eg-40 C- TG EO38%)
® £5-40 °C-||i¥§ (“(M%‘W?Hﬁj\i'ﬁjfﬂsqyﬂ); e

g

0 50 100 150 200 250
Hsf [l /h
b 40

Blo  FrofRFgEREah IR RS 250 2 LA 1 4h

Fig.6 Fitting results of cadmium released from flake ceramic specimens and empirical formula
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