24 3 Vol 24 No 3
2003 8 Journal of ChineseM ass Spectrometry Society Aug 2003
ICPM S ULDOs
( 102413)
: U O, , 98%
106% Q 1ng/g(3Gn= 6),
; ; ICPAM SUDs
10657 63, 0614 33,0614 62 A : 1004-2997(2003) 02--
H 1
, 5mm, 9an,
, , : 001x 7 ,
80 100 , , 7 anm
[1] 1
, , Table1 Instrumental working condition
, (Parameter) (Optimum value)
MARGO D P , (FR Power) 1350W
ICPM S (Cooling gas) 14L /Mmin
2 zquw Z®! ICPM S (Carrier gas) Q 886L /Mmin
(Reflect Pow er) < 5W
, (A uxiliary gas) Q 6L /min
) , (Sample amount) Q 8mL /min
, ICPM S
1.2
2
5 10 100 ugA
1.1 : ImolAL H:904 4 molA HCI; 1 2 molA
V G PlasnaQuad Il Plus ICPM S , HCI, 100 ugAL In
Fassal , Gilon
: 2002-11-18
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Table 2 Standard reagent -
(Elament) p/(mg- L™ Y ;
an 1000 ﬁ
Eu 1000 5
Gd 1000
Dy 1000 %9 2 4 6 8 10 12 14
V/mL
1.3 1 HNOs
19UDs * g Fig 1 Eluting curveswith HNOs
, 2mL , —9m;m —FEu; A—Gd; ®« —Dy
10 mL 14 S S
., 15mL 1molAd H:90. : Q8 - r
mL /min, HO .10 %} 10
mL 4molA HCI , g
10 mL , 100 ng/g Rh =
, : ICPM S 4
, %0 2 4 6 8 10 12 14
VimL
2 HCI
Fig 2 Eluting curveswith HCI
2.1 ——S9n;m —FEu; A—Gd; e —Dy
: Q2moll
100 gL ,
8
ﬁ 6
) s 4
1gUDs s ,
Sn Eu Gd Dy 2 ug,
: Q 5mL /Mmin , 0 2 4 6 8 1012 14
ImL , 10mL V/mL
HCL : HNOs 3 HNOs
’ 10mL , ’ Fig 3 Residual uranium amount in HNO3s system
L ! ) 2 | mg/A
HCI , (2)
10 3
5 5 3 : 10mg/AL U
(1) '
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Table 3 Effect of residual uranium ICPM S ,
amount on rare earth elanent
m U ) /ug
(Elament)
1 10 , RHh®
Sn 492 527 510 6
Eu 49 2 52 3 50 8 98 3%
Gd 491 5.9 505 ' 0
Dy 484 510 492 106%
6
5.3 Table 6 Reloading recovery rates
’ for rare earth elanents
2/(mg- LY
| /%
, (REE) (Recovery rate)
(L oading) (Found)
Sn 5 00+ Q 05 4 92 98 3
4, S Eu 500+ Q05 4092 98 6
Gd 5 00 Q 05 5 32 106
4 Dy 5 00+ Q 05 4 99 99 5
Table 4 Isotope interferences
in rare earth elenents 2.5 GBW 04207
Nd Sn Eu Gd Dy Er
(1sotope) , GBW 04207 U Os
144 238 31 , 7,
147 15 0
148 576 11 3 '
149 13 8
150 564 74
151 ar8 7 GBW 04207
152 26 7 Q 20
153 52 2
154 22 7 218 Table 7 Standard valuesand uncertaintiesfor
155 14 8 Sn, Eu, Gd, Dy in GBN 04207
156 20 47.Q 06 P(REE) /(ug- g W)
157 15 65 (Standard)
158 24 84 Q 10 tandar sm Eu Gd Dy
160 218 234
Q105 Q101 Q102 Q 104
161 18 9 (Standard)
162 255 Q14 GBW 04207
163 24 9 ) + Q008 £ Q 004 £ Q 004 £ Q 006
(U ncertainty)
164 28 2

5

Table 5 Isotopesmassand abundancesfor

var ious rare ear th elanents

(Element) m/z /%
9n 147 150
Gd 160 21 9
Eu 153 52 2
Dy 163 24 9

8 GBW 04207

Table 8 M easuranent and standard values for
Sn, Eu, Gd, Dy in GBN 04207

P(REE) /(ug- g U)

(Element)
an Eu Gd Dy

(Standard) Q105 Q101 Q102 Q 104
(Found) 0103 Q099 0101 Q 103
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D eterm ination of Trace Rare Earth Elanents in ULDs
by ICP-M SAfter Cationic Exchange Separation

U Yu-lan, L U Jun-ling, ZHAO L i-fei, JIA Jin-lei, L 1Jin-ying
(D eparment of Radiochenistry, China Institute of A tamic Energy, B eijing 102413, China)

Abstract: The rare earth elenent w as separated from U {Os by the cationic exchange column after
U Os sanplew as renlved in the nitric acid T he recovery ratesof the rare earth elanents extracted
from U Oswere 98% 101%. The detect Iimit of the rare earth elanentswaso. 1 ug/g(30;, n= 6).
Theoptim ization of the segparating factor and instrumental parameter, and the effect of the residual
uranium amount on measuring rare earth elenent w as discussed in great detail
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