DOI:10.13491/j.cnki.issn.1004-714x.2011.01.032
*30 - 2011 3 20 1 Chin J Radiol Health March 2011 Vol 20 No 1

[ )|

ICP - MS 9 By/Py

: R145 CA 1004 —714X(2011) 01 —0030 - 03
[ 1 (ICP - MS)
235U/238U 9 235U/238U . .
ICP - MS »Uu,
9 »PUusu, 0 ~400 pg/kg (r=0.9999) ( RSD
0.11% ~2.37%) . HNO, + HF + H,0,
( 5.2%) 100.6 ~109. 0% 0.86 ng/kg. 9
1.2 ~4.0 mg/kg HFurtu (0.00725) . ICP -
MS Furtu . .
9 235U/238U .
[ ’ ZBSU/ZSSU

Study of Uranium Concentration and **U/**U Isotopic Ratio in Nine Kinds of Soils in China. GUO Zhi — ying LIANG
Yue —qin LI Juan et al. Biomedical Analysis Center Academy of Military Medical Sciences Beijing 100850 China

[Abstract] Objective The uranium concentration and™ U/** U isotopic ratio in nine kinds of typical soils in China
were determined by different digestions followed by inductively coupled plasma mass spectrometry ( ICP — MS) technology.
Methods To prepare the soil samples with microwave digestion ashing method and the hot acid — dissolution method sepa—
rately and the uranium concentration and > U/**U isotopic ratio in soil samples are detected simultaneously using ICP — MS.
Uranium concentration and”>U/** U ratio of China’ s nine typical soils are detected by the above — mentioned method. Results

When uranium concentration between 0 and 400 pg/kg the cps ratio of U and Pt is linear with the uranium concentration

(r=0.9999) . Comparing with different soil pretreatment methods the test results have good agreement with certified values
by microwave digestion method with HNO, + HF + H, O, ( relative error is 5.2%) . Uranium recovery is 100. 6% ~ 109.0%
and the method detection limit is 0. 86 ng/kg. The uranium concentrations in nine kinds of soils in China are 1.2 ~4.0 mg/
kg. The *U/*®U isotopic ratio of them is close to the natural **U/** U ratio ( 0.00725) . Conclusion The analysis method
to determine the uranium concentration and **U/*® U isotopic ratio in the soil turns out to be accurate sensitive and efficient
which applies the microwave digestion and ICP — MS technique. The uranium concentration and U /**U ratio in nine kinds of
soils in China detected using the method are all in normal range.
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1.3.1 80°C 3 ~4h
6 ’ ’ 7 .
1.3.1.1 HNO, + HF + HCIO,
HNO, + HF + H,0, o
(1) 100.0 mg
6 ml  HNO, 6 ml HF 16h.
T20W 10min 140°C 10min; 720W Smin
160°C 10min; 1 200W 10min ~ 190°C 10min.
1ml
HCIO,;
(2) 100.0 mg
6 ml  HNO; 2 mlHF 16h Iml H,O0,
A o
(1) (2) 115%C
200 pl 2.5 ml 40% HNO, Mill - Q
50.0 g. DU (1) o
1.3.1.2 100. 0 mg 450°C
2h 4ml  HNO,
115°C 2ml 2ml HF
2ml HNO, 0.5 ml
50.0 g.
1.3.1.3 100. 0 mg
6ml HNO; +5ml HF 115°C
2 ml 2ml HNO, 0.5 ml
50.0 g
1.3.2 Agilent 7500ce  ICP - MS
(72 )
1.3.3 ICP - MS 2 ICP - MS
o Ar He Babington
. 235 7238
10 pg/kg (PU/”U =0.00725)
2 ICP-MS
RF 1500 W 15 L/min
1.22 L/min 5.0 mL/min
1 3.0V 2°C
7.1 mm 0.1 rps
1.0 mm 0.4 mm
U 3.0 sec sy 1.0 sec
% py 0.1 sec 5
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(pg/ke)
Eu 153 790 1000 620 1000 1 000
Gd 157 3900 4900 2700 3900 4 700
Th 159 450 610 340 510 600
Dy 163 2400 3000 1800 2700 3 100
Lu 175 140 250 190 240 260
Ta 181 970 1100 570 810 1 000
W 182 1700 2 100 1 700 1 600 2 300
Ir 193 7.9 110 72 65 59
Pt 195 16 30 39 37 24
Hg 202 10 24 11 <8.1 14
Tl 205 400 420 470 500 500
Pb 208 15000 34000 75000 30 000 34 000
Bi 209 110 1200 740 430 420
Th 232 9500 15000 11 000 12 000 16 000
U 238 1300 2 500 2 600 2 100 2 400
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(nelke) 1 2 3 4 5 °
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1.3 mg/k =ustu
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400 389.6 387.7 382.8 385.6 387.2 2.37
5
(%) ((mg/kg) (mg/kg) (%)
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