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Determination of Four High Energy Rare Earth Elements in
Environmental Soil by Inductively Coupled Plasma Mass
Spectrometry with Electrothermal Digestion

CUI Haiyang
(Jilin Branch of China National Geological Exploration Center of Building Materials Industry ,Changchun, Jilin 130000 ,China)

Abstract The mass numbers of ytterbium, hafnium, tantalum and tungsten are all higher than 170, The
first ionization energy is 601,656,759,767 kJ/mol, which is higher than the average ionization energy of
486 kJ/mol, belonging to the difficult ionization element,and the content in the soil is relatively low. In this
paper, by choosing a suitable digestion system. using collision mode to diminish polyatomic ion
interference,choosing ' Ir internal standard to correct matrix interference, establish the method of four
high energy rare earth elements in environmental soil by inductively coupled plasma mass spectrometry
with electrothermal digestion. The calibration curve »>>0. 999, the detection limit of the method between
0.05—0.5 pg/g. Using the new method to analysis the national standard soil samples of GSS-8.GSS-13,
the average RSD between 3. 2% —12. 4% ,the recovery rate was 88%—115% ,determination of the value of
each element is consistent with the standard value.
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Table 1 Automatic digestion instrument procedure

PR ik P ik
1 fInA 0. 5 mL #h# 7 200 C,fm#4 90 min
2 FHEZE 80 C £+ 3 min 8 ST L B2 5 XA 10 min
3 JA 10 mL 4 R 9 JIA 3 mL % 5 1 mL & R
4 FHRZE 120 °C 44+ 20 min 10 200 °C, Jn#k 120 min
5 fmA 8 mL HF;4 mL 48 11 ST R H 15 min
6 SCEEFHE N 12 FHKEZE 50 mL
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Table 2 Operating parameters of ICP-MS
TESH 15 5E (H. TESH 55l
RF &A%/ W 1 550 LB B L R/ V —1833
B TR (A /(L » min™ 1) 14 Jok wh B B HL E/V 897
WERFE (A /(L » min 1) 0.8 TSI 1] /s W% 3
FEAE R (A /(L » min 1) 0.98 % A JEJE /mm 3.5
4% 7K S /mm —0.57 SRRERE /mm 5
S T H/mm —0.14 Tilf 8 <, AR
EFEE/C 2.3 i S/ (ml » min~ D) 5
KFEHEFLIE/mm 1.1 EALY = F (eeo+ /ce) 0. 01
A HEFLAE / mm 0.5 WU 77 2R (Tt + /) 0.01

F3 ICP-MS & &M 5 atER
Table 3 Integral Time Table of ICP-MS Elements
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Table 4 Summary of interference correction
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Table 5 Comparison of real-time correction results of internal standard elements
. AR TE i bR 95 B A TE R
JTLE SHH/(ug e g D) — — = — ,/ =
MEME/ (pg e gD IR/ % MEE/ (pg gD e/ %
12Yh 2.940.2 3.5 138 2.9 90
178 HE 5.540.4 6.9 89 5.5 99
181 Ta 0.85+0.07 0.75 74 0. 86 95
182\ 1. 6440. 10 1. 88 83 1. 63 98
x6 FEREMZAEMEXER
Table 6 Method calibration curve equation related information
75 JLR 2 i 42 AH K R L B/ (pg gD
1 12Yh Y = 52 799x + 67 0.999 5 0. 05
2 178 Hf Y = 58 040x + 377 0.999 6 0.02
3 181 T Y = 197 7562 + 1 145 0.999 5 0.3
4 182 W Y =49 118x + 1 540 0.999 7 0.5
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Table 7 Precision and accuracy test results

B GSS8 GSS13
TR T WRABE WEE kR kR SEH WALE  REE b OIres
172¥ 2.81+0.2 2.9 11.1 2.0 107 2.6+0.2 2.7 13.7 2.0 117
178 H 7.040.8 7.1 5.0 5.0 95 7.0+0.5 7.1 7.8 5.0 89
181 1. 05+0. 25 1.03 4.3 1.0 113 1.02+0. 09 1. 02 5.7 1.0 101
182 W 1.740.2 1.6 3.7 1.0 88 1.6+0.1 1.7 2.7 1.0 93
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