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Simultaneous deter mination of 12 elements extraction from ceramic articles
in contact with foodstuffs by inductively coupled plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of 12 elements extraction
from ceramic articles in contact with foodstuffs by inductively coupled plasma-mass spectrometry (ICP-MS).
Methods Samples were soaked in 4% acetic acid for 24 h+20 min at 20~24 ‘C. Then content of 12 elements
in leaching solution were determined by ICP-MS under the optimized conditions, using **Sc, "Ge, '"°In and
2B as internal standard. Results The limits of detection were 0.1~10.0 ug/L. The recoveries ranged from
90.0% to 106.0%, and the RSD were 0.86%~4.31%. Conclusion The established method has the advantages
of simple operation, fine accuracy and high sensitivity. It can be applied for the detection of trace poisonous
and harmful dissolubility elements from ceramic articles in contact with foodstuffs.
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Table2 Thelinearity, relative coefficient and detection
limits (n=11)
b
(ng/L) (ng/L) )
S 3k
Pb 0~200 0.9992 0.5
Cd 0~200 0.9997 0.5 (1] ’ ’ ’
1. , 2013,
Ni 0~100 0.9991 1.5
(4): 987-992.
Cr 0~100 0.9996 10.0 Fu SL, He P, Ding L, et al. Study on migration of hazardous
As 0~100 0.9990 0.1 heavy metals from ceramic food contact material during
Sb 0~100 0.9993 0.1 microwave heating [J]. J Food Saf Qual, 2013, (4): 987-992.
[2] . (M].
Zn 0~200 0.9996 5.0
,2010.
Co 0~200 0.9993 0.1 Chen ZH. Safety control technology of lead and cadmium
Cu 0~200 0.9999 0.5 released from ceramic [M]. Changsha: Hunan Science &
Mn 0~100 0.9995 0.5 Technology Press, 2010.
[3] SN/T 2510-2010
Al 0~200 0.9993 5.0
[S]
Ba 0~200 0.9997 0.5

SN/T 2510-2010 Test method of lead and cadmium extracted

from export and import domestic ceramicware [S].
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[4] SN/T 4131-2015 [S].
’ SN/T 4131-2015 Determination of barium extracted from
> 90.0%~106.0% domestic ceramicware [S].
, RSD 4.31%( 3) [5] SN/T 4130-2015 [S].
SN/T 4130-2015 Determination of cobalt extracted from
=3 H qii—'ﬁ*%%&éﬁ%(n:@ domestic ceramicware [S].
Table3 Resultsof recovery and RSD (n=6) [6] HJ 700-2014 65
(ng/L) (ng/L) (%) (RSD, %) [S].
HJ 700-2014 Water quality-determination of 65 elements-
Pb 1225 10.0~100.0 94.0~99.9 0.86~3.35 . )
inductively coupled plasma-mass spectrometry [S].
Cd 457 10.0~100.0 90.0~98.0 1.67~2.36 [7]
Ni ND 5.0~50.0 92.0~94.3 2.33~3.59 [J. ,2008,
Cr ND 5.0~50.0 95.0~97.2 1.92~4.16 8: 842-844.
Zhu TY, Zheng YM, Luo HY, et al. Determination of the soluble
As ND 5.0~50.0 90.0~95.4 2.13~4.31
Pb, Cd, As and Hg in food contact materials by ICP-MS [J]. Mod
S ND 5.0-500 90.0-99.6 1.77-3.68 Food Sci Technol, 2008, 8: 842-844.
Zn 30.5 10.0~100.0 90.8~106.0 2.55~3.76 8] % . , ,
Co 933 10.0~100.0  92.9~96.2 2.04~3.92 11 [l
Cu 1.45 10.0~100.0 92.4~95.8 0.92~2.25 > 2013, 8:236-239.
Chen MS, Zhen J, Xu CM, et al. Simultaneous determination of
Mn ND 5.0~50.0 94.0~102.4 3.03~4.08 . .
eleven elements released from plastic food contact materials and
Al 2.56 10.0~100.0 94.0~102.8 1.89~2.56 articles by inductively coupled plasma-mass spectrometry [J].
Ba 103.4 10.0~100.0 96.2~98.1 1.56~2.56 Food Sci, 2015, 8: 236-239.
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