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Determination of Uranium in Soil Samples by Flow Injection-ICP-MS

WANG Chen, ZHAO Yong-gang, ZHANG Ji-long, JIANG Xiao-yan,
CHANG Zhi-yuan, ZHU Liu-chao
(Department of Radiochemistry, China Institute of Atomic Energy ., Beijing 102413, China)

Abstract: A rapid on-line separation and preconcentration method for the determination of u-
ranium in soil was developed by flow injection multi-collector inductively coupled plasma
mass spectrometry (FI-MC-ICP-MS) using **U as spike for the isotope dilution analysis.
The on-line separation was based on uranium adsorption on UTEVA resin. The absorbed u-
ranium was eluted with 0. 2 mol « L' HCI and directly introduced into MC-ICP-MS for
measuring uranium isotopes. The method was examined by determining the uranium in soil
standard reference materials. The results are in good agreement with the certified values.
The limits of detection of **U and ** U are 5.4X10 ° g and 5. 7X10 " g.
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Fig. 1 The operation procedure for flow injection separation system coupled to ICP-MS
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Table 1 The operation procedure for flow injection separation and preconcentration

/min /(mL + min~ 1)
1 2.5 Pa 2.0
2 3 P 1.5 mol « L' HNO; 2.0
3 2 Py 0.2 mol » L™! HCI 1.0
4 6.7 Py 0.2 mol » L' HCI 0.25
1.5 s
IRMM199 o
R U ULV U 0.3 mol « L™ HNO, 0.2 mol »
, #U L' HCI , 1 mL -
WWULU S WU , min ', 2, 2 ,
10 s, 0.25 mL * min '; 0.3mol+ L' HNO; UTEVA
e , 5
235 J . 6 mL 0.2 mol « L' HCI
—Rs_ 1 _my , UTEVA . 0.2 mol « L'
C*U)x= RL RXXIT\X*‘XC( *Wy HCl ]
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Table 2 Measurement values of uranium in soil standard reference materials by FI-MC-ICP-MS
25/ Y By vy 25 28
msyL (pg+g™H (pg+g b /(ug g™ D /(pgeg™ D
1 0.007 38 0.016 7 2.27
IAEA-326 2 0.007 38 0.016 7 2.28 0.015~0.022% 2.26~2. 462
3 0.007 38 0.017 0 2.32
1 0.007 64 0.015 7 2.04
TAEA-375 2 0.007 71 0.015 7 2.03 1.66~2.05%
3 0.007 83 0.016 2 2.06
1 0.007 35 0.048 7 6.61
GBWO07405 2 0.007 36 0.050 1 6.78 5.4~7.6%
3 0.007 34 0.050 5 6. 86
1 0.007 78 0.017 5 2.26
TAEA-SOIL-6 2 0.007 78 0.018 3 2.24
3 0.007 89 0.018 4 2.33
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