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Determination of Rare Earth Elements in Different Types of Tea by

ICP-MS with Full Automatic Digestion for Preparation

HAO Wei,HE Yong,CHEN Xue,LI Ye*

( Beijing Municipal Research Institute of Environmental Protection, National Engineering Research Center of

Urban Environmental Pollution Control, Beijing 100037, China)

Abstract; Five different types of tea were decomposed with full automatic digestion, and 16 REEs (Sc, Y, La, Ce, Pr, Nd, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) were analyzed by ICP-MS. The results showed that the correlation coefficients are 0. 999 7—
0. 999 9 with low detection limit at the level of ng/L. The recoveries and precisions are 92. 9% —110. 7% and 0. 24% —4. 41% respec-
tively. The contents of the rare earth oxides are 0. 749—3. 486 mg/kg in tea samples, and the content of LREEs (La, Ce, Pr, Nd and
Sm) and Y is relatively high, accounting for more than 80% of the total REEs. This is a simple and feasible method with high accuracy

and high precision to analyze the content of REEs in different kinds of tea.
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HL R B 55 B K 5T 3 A (ICP-MS, Agilent
7700e) , T AE 2 % 55 B 1 R 4 5 (RF) 2 %4
1550 W RAFIRIE 8.0 mm, 5L Z i 2 C, A
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JTR Jo A LM R F R Y/ (ng - L")
Sc 45 Y =8.9655x10"*X +3.3705 x 10 > 0.9999 35.6
Y 89 Y=0.0051X +4.1382 x107° 0.999 8 0.2
La 139 Y=0.0243X +3.2237 x10° 0.999 9 0.7
Ce 140 Y=0.027 1X +6.397 3 x10 ~° 0.999 9 0.2
Pr 141 Y=0.0284X +9.5972 x10° 0.999 9 0.4
Nd 146 Y=0.0051X +4.4305 x10° 0.999 8 1.6
Sm 147 Y=0.0043X +7.3852 x10 "7 0.999 9 0.6
Eu 153 Y=0.0161X +2.7072 x10~° 0.999 9 0.3
Gd 157 Y=0.0058X +1.9683 x10~° 0.999 7 0.7
Th 159 Y=0.0340X +3.6893 x10~° 0.999 8 0.3
Dy 163 Y=0.0082X +1.968 7 x10 ~° 0.999 8 0.2
Ho 165 Y=0.0325X +4.676 1 x10 ~° 0.999 8 0.2
Er 166 Y=0.0109X +2.214 8 x10~° 0.999 7 0.4
Tm 169 Y=0.0333X +2.4613 x10° 0.999 7 0.2
Yb 172 Y=0.0074X +1.2305 x10~° 0.999 8 0.2
Lu 175 Y=0.0262X +1.7223 x10° 0.999 8 0.3
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K2 FEHRPMREEFIEEZEXBER
JLH AR RIE (ng - L) bR IS R IE/ (pg - 171 e/ % AR 22/ %
Sc 0.21 4.86 92.90 0. 66
Y 2.44 7.97 110.70 0.14
La 3.26 8.06 95.90 0.93
Ce 2.52 7.31 95.70 3.08
Pr 0.61 5.50 97.80 2.56
Nd 2.32 7.24 98. 40 2.56
Sm 0.43 5.53 101. 80 3.74
Eu 0.10 5.20 102. 00 2.18
Gd 0.42 5.41 99. 80 4.41
Th 0. 06 5.11 100. 90 2.24
Dy 0.39 5.45 101. 10 0.90
Ho 0.09 5.17 101.70 0.82
Er 0.30 5.41 102. 20 0.24
Tm 0.05 5.14 101.70 1.35
Yb 0.40 5.37 99. 40 1.07
Lu 0. 06 5.25 103.70 2.24
R3 TRFHIPHFELIELYRES Y

_ TR AP B A L AL B A (pg - kg ™)

R S H2E (55 957H) B KA (RFAETR) TE L/ (ERIRLLR)
Sc 32.90 14.50 48.70 86.70 38. 10
Y 310. 00 79. 40 259. 00 705. 00 432.00

La 382.00 168. 00 201. 00 1236.00 276. 00

Ce 310. 00 300. 00 472.00 553.00 270. 00
Pr 73.30 27.10 39.00 92.90 58. 40

Nd 271.00 96. 20 137.00 347.00 218.00

Sm 50. 40 17. 60 27.10 72.20 50. 50

Eu 11.30 3.88 5.21 15.90 13.00

Gd 48. 10 16. 40 27.00 79.50 51.60

Th 7.41 2.23 4.47 13.70 9.12

Dy 44.90 11.10 28.70 86.20 57.90

Ho 9.91 2.06 6.59 19. 80 12.90

Er 34.00 5. 60 23.90 66. 80 43.70

Tm 6.00 0.74 4.51 11.70 7.59

Yb 45.30 4.21 34. 60 84.70 56. 00

Lu 7.16 0. 68 5.97 14. 00 9. 04

IS8y 1 643. 00 749. 00 1324.00 3 486. 00 1 605. 00
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