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Tab.1 Instrument parameters of SF — ICP — MS
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Fig.1 Elution curves of U and Th on UTEVA resin

by EL A FH o 5 A AR IE Th 3 4 15 51 43 85 A9 [l B, o0
S v ) [ 3R e e A ) R 3 7 T RE
PRS2 56 o 3 591 R A 20 mL ) 5 mol/L HCL 01
10 mLf#% 0.5 mol/L HCI k4 g5 4lifk U,
FEZERE T, FUHBRES QBT
PUTU HBCR Y 3 A5 bR o 25 0] TS ) 4 A
DURR W RE & v AR N 3k R I BR , 43 51 o™ U 0.7
mBq/g.**U 0.002 mBq/g.”* U 0.04 mBq/g, .45
SN Jia 1P ) 45 B, B 5 T Godoy 45
Hfifi ] FIA-ICP-MS ] & 75 2 (9™ U T FR, {H 7F 44
Xt FR I R 7 T D R O O B 2200, FLERIE F Jia

LT o R RS B 45

AKAURRE S v T 3k 45 0 BR 43 51 o8 U 0..000 1
Bq/L.*"U 6 x10"7 Bq/L .U 1 x10 ° Bq/L, &A%
T Jia AR e OMT R, AR R U 5, L
Mas' ' o 4 HH A 4R I R BRI
2.2 AFiRAEWMERIE

U UEAS ST ¥R B A R FRATT X I A A g
Lt VEDLAR Y AR EY) Bt TAEA — 447 (L 5%) (NIST
—4357 Mg DLW ) Fn—Fp g /K 225 1) i TAEA
— 443 3T T A ATRE DN A I A5 R A T
#£2.3,

&2 TAEA -447 f1 NIST -4357 HESME L R
Tab.2 Measurement results of U in IAEA —447 and NIST -4357
o T U I e U B S0 I v [m] i %
T #uufﬁi(g)
(mBq/g) " (mBg/g) " (mBq/g) " (%)
TAEA -447 1 0.102 3 20.7 £1.3 1.03 £0.02 24.1 £0.6 91.4
TAEA —447 2 0.107 7 20.8 £2.0 1.02 £0.02 23.5+0.6 94. 6
TAEA -447 3 0.101 1 19.8 £1.8 0.98 £0.02 23.1+0.6 94.2
NIST -4357 1 0. 106 6 13 £2 0.69 £0.03 15.4 £0.4 85.8
NIST —4357 2 0.095 2 16 +2 0.77 £0.03 17.2 £0.3 94.5
NIST -4357 3 0.096 1 17 £3 0.73 £0.02 16.3 £0.5 91.5
) TAEA -447 20.4 £0.6 1.01 £0. 02 23.6 £0.6 93.4
A1
NIST -4357 15 +£2 0.73 £0.04 16.3 £0.5 90. 6
2 AH 5% TAEA —447 21.0~22.6 1.01 ~1.43% 21.4 ~23.0
I 3 45 5 NIST - 4357 9~15 0.1~1.4 7~16

1) 222 A3 | AR IR 22 52) 2 VI B 25 SR A T 351 = 322 53) BUR 51 B Popov®

M 2 Fdls AT DLFE B TAEA - 447 L34
U U G R 50 (20,4
0.6)mBq/g. (1.01 £0.02) mBq/g.(23.6 +0.6)
mBq/ g, NIST — 4357 i 7 T A Wy FF i v AH R ) 5
ZE x5 R (15 £2) mBq/g. (0.73 £0.04) mBq/
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g.(16.3 £0.5)mBq/g; LI b 25 F 34 i1 2 % (8 5l 3¢
BkHE E A A Ao 7R 3 ' TAEA - 443 ¥ K
SR U U U 05 BE e B 43 50 R
(0.044 +0.002)Bg/L.(1.75 £0.06) x 10 *Bq/
L.(0.037 £0.001) Bq/L, 52 % {{ 413975 £ 1518
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Tab.3 Measurement results of U in IAEA -443

234 ¥ » 235 ¥ \
B g AR R U 551 3 i % (% )
(Bq/L) " (Bq/L)"
IAEA —443 1 0. 046 +0.014 0.001 70 +0. 000 06 0.037 0. 001 103. 6
TAEA - 443 2 0. 041 £0. 009 0.001 74 +0. 000 04 0.038 0. 001 79.1
TAEA -443 3 0.046 £0.014 0.001 85 +0. 000 06 0. 040 +0. 001 70.0
(2 0. 044 +0. 002 0.001 75 +0. 000 06 0.038 0. 001 84.2
S 2% (H o 4k 1 25 0. 042 ~0. 046 0.001 75 ~0. 001 95 0.037 ~0. 041
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Measurement of uranium isotopes in environmental samples by ICP - MS

LI Sixuan' , HUANG Wenna’, WANG Zhongtang’, GUO Qiuju’'

(1. State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871 ;
2. Zhejiang Province Radiation Environmental Monitoring Center, Hangzhou 310012

3. Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Sichuan Mianyang 621900 )

Abstract: A new method for simultaneous and fast determination of uranium isotopes (**U, **U, and **U) in
environmental samples by ICP — MS has been developed. In this research, we employed an extraction
chromatography for separation and purification of uranium from water, soil, and sediment samples. Low
detection limits of this method are ultimately achieved. They are 0.7 mBq/g for **U, 0.002 mBq/g for U,
and 0.04 mBq/g for **U in soil and sediment samples. In water samples they are 0.000 1 Bq/L, 6 x 10"’ Bq/
L, and 1 x 10 ° Bq/L respectively. This method is validated by analyzing seawater reference material IAEA -
443 | soil reference material IAEA — 447 | and sediment reference material NIST — 4357 with average recovery
ratios of 84.2% , 93.4% , and 90. 6% respectively. All results obtained correspond well to those certified
values and corroborate the validity and veracity of this method.

Key words: uranium; isotopes; environmental samples;ICP — MS
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