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Origin Identification of Anthracite by ICP-MS Method

Yukihiko YAMAZAKI*, Takashi AKEDA*, Takanaga SUMINO*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

It is important for customs to determine the origin of goods. Especially, almost all anthracite is imported from overseas, so

we need to be able to determine the origin of anthracite. In this study, we analyzed the content ratios of the constituent elements

of anthracite, and performed calculations by the least squares method and multivariate analysis. Anthracite include s Cr, Mn,
Co, As, RD, S1, Y, Zr, Cs, Ba, La, Ce, Pb, Th and U, and we showed that the element ratios of each anthracite differed by origin.
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Fig. 1

Mass spectra of anthracite by ICP-MS
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Fig. 2 Result of qualitative analysis by ICP-AES of each anthracite
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Table.l Result of quantitative analysis of each anthracite by ICP-MS

Cr Mn As Rb Sr Y Zr Nb Cs Ba La Ce Pr Nd Pb Th U
16.7 62.7 16.1 274 | 1452 6.9 23.0 3.0 1.9 | 1299 13.8 25.6 2.5 9.9 17.1 5.1 2.0
63 | 121.6 5.9 11.5 | 136.6 5.6 22.1 1.5 1.4 | 163.1 6.7 13.2 1.5 5.5 6.6 2.6 0.9
6.4 | 163.0 3.7 152 | 200.0 6.6 27.2 2.8 14 | 224.0 7.8 16.0 1.6 5.8 10.8 2.5 0.8
42 | 161.0 13.9 74 | 2149 3.5 9.8 1.1 1.3 | 228.1 5.3 10.9 1.3 4.2 5.6 2.0 1.0
14.8 60.7 1.6 8.7 | 1787 10.0 48.4 4.8 0.7 | 124.6 17.0 33.0 3.3 12.6 22.9 7.6 2.5
10.2 12.2 1.1 32| 2515 8.2 44.8 4.0 0.0 | 145.0 17.7 33.8 44 12.0 14.9 6.0 32
9.9 14.6 1.2 33| 124.1 6.5 24.5 2.8 0.0 61.4 15.0 28.0 3.7 9.5 14.6 4.0 3.0
11.6 29.2 1.3 5.1 | 184.8 8.2 39.3 3.9 02 | 1103 16.6 31.6 3.8 114 17.5 59 2.9
14.5 23.6 1.1 5.1 | 204.6 10.1 23.1 2.9 0.0 | 193.9 16.7 32.2 2.9 11.6 12.0 6.0 22
8.1 25.0 1.1 37| 210.0 11.0 61.0 4.2 03 | 192.0 15.0 30.5 2.8 10.0 11.5 4.7 1.2
5.5 17.2 7.1 6.3 6.6 2.9 8.4 1.0 0.6 30.8 1.7 4.6 0.5 2.1 7.2 1.7 0.5
7.4 33.6 7.5 18.4 11.2 44 11.2 1.0 1.6 60.8 3.6 7.6 0.8 3.1 5.4 2.3 0.5
8.4 7.8 5.4 113 6.8 4.2 7.5 1.0 1.1 37.0 2.8 6.0 0.7 2.9 5.8 3.1 0.9
(ng/g)
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Fig. 4 Results of density ratio of elements contained in samples
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Table.2 Result of least squares method

SAMPLE A SAMPLE B

A 0.9239 0.9491
B 0.8063 0.7824
C 0.8162 0.7940
D 0.8028 0.8090
E 0.9132 0.9241
F 0.8117 0.8798
G 0.9272 0.9627
H 0.8774 0.9343
I 0.9039 0.9424
J 0.3451 0.2926
K 0.5527 0.5014
L 0.5308 0.4655
M 0.5319 0.4987
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Fig. 5 Score distribution map by multivariate analysis
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