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Determination of trace thorium in uranium-enriched samples by ICP-MS
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Abstract A method for the determination of trace thorium in uranium-rich samples by inductively coupled plasma
mass spectrometry(ICP—MS) was established. The mineral sample was decomposed by Na,O, and extracted with EDTA-
2Na-TEA-H,0, solution, and using Mg(OH), as the carrier to precipitate thorium dioxide, and thorium was separated
from most metal ions including UO,”". The precipitate was dissolved by 2 mol / L hot HNO, solution, and the thorium
was determined by ICP-MS. The method eliminates the contamination of the sample injection system with high levels of
uranium in the sample. The mass concentration of thorium had a good linear relation in the range of 0-100 wg/L, and the
linear correlation coefficient was 0.999 7, the detection limit of thorium was 0.185 g /L. The relative standard deviation
of determination result was 2.23%—5.91%(n=6). Three national standard substances were determined by this method, the
relative errors between the determined value and the standard value were less than 4.96%. The samples of this method are
thoroughly decomposed, the uranium separation is sufficient, the result is stable and reliable. The method is applicable to
the determination of trace thorium in the uranium sample with fast speed, low detection limit.
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x2 BEERRER

GGl FEHGR AU U Ay bt IrEgE
A 0.703 0.201 71.4
GBW 04114 B 0.703 0.041 94.2
C 0.703 0.01 98.6
A 0.194 0.057 70.5
GBW 04113 B 0.194 0.006 96.8
C 0.194 0.004 98.1
A 1.03 0.248 76
Ml B 1.03 0.049 95.3
C 1.03 0.017 98.3
A 1.98 0.551 72.1
M2 B 1.98 0.152 923
C 1.98 0.059 97
A 5.19 2.85 45.1
M3 B 5.19 1.66 68.1
C 5.19 0.75 85.5

R MEM/ (ng-gh) EEIME/ (g -g") RSD/%
13.41,14.17,12.60,
Ml 14.02,12.89, 13 81 13.48 470
3.56,3.62,3.85,
M2 PRy 3.71 5.91
6.06,5.88,5.93,
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BE B 261 7 T2 R y=0.154 5x+0.000 2, £& 1 78 il
0~100 wg/L, MHXREH 09997, & 1.3 £ 54k
PR7 VA 28 VR T, WS R ORI E 10
W o LAZS N (B 3 A5 251 T3 A R
THEA IR BR A 0.185 wg /L.
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2.23%~5.91% , R ARG 2 RS o
2.5 EAEIRXE

FHAS VLI 5 B 28 — bR EH) i GBW 04110,
GBW 04113,GBW 04114, Z5 8- 136 3, i3 3 nl %0,
W25 R ShREEAEAY G WZ T B B A B
(R HERF S .

2.6 AriXEg

Fi IR 10% A9 HL B LR ER AT H /9 5 MR,
i BEAR 00 e Y 5 o, DT 296 [ N A I LA 4
I8 EJ 349.3-1997 (A i gt 9 0 B 5 125 ) I
Hor it & &, JEAT HE X, 45 R L3R 4. AR R
DZT 0130.3-2006  Hb 5T ™ 7= S 56 2= 0] 18 o 12 45 7
MG 55 3 30 A O R AL R ) T,
AR w22 e VPR (1) 1158

Y. = (1437X “*° — 7.659)C ()
K Yo——8 & A Hrilhe v 520 20 i AR X 22 7o
VFBR, % 3
X ——H R i TR R A A3 -2 a4y
B, % ;

C——HE0 Fof 5 21 73 AR il 22 e VR BR AR 8K,

SR A A HOT R C = 0.67,
F4 HAHRBER

FEA AIEGEME/ AMGTEE/  AxHm2s/ R R 22
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M6 183 192 2.40 16.21
M7 372 383 1.46 14.38
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