38 5 Vol.38,No.5
2004 9 Atomic Energy Science and Technology Sep. 2004

[ ICP-AES

( , 644000)
29 CL-TBP
(MSF)
M SF , 29
, Al BaCaC Cr Cu FeLi Mg Mn Mo Na Ni Ti Zn TaW ThBi Pb ShV In AgB Cd Sm
Eu Dy /
s ; ICPAES;
:0657. 31; 0658. 2 A :1000-6931 (2004) 05-0424-05

Deter mination of Impurities in ( Gd, U) O, by Column Extraction
Chromatography and ICP-AES Multi-component Spectral Fitting

L IU Wenryu, ZEN G Shao-lun
( Physics and Chemistry Lab, Yibin Nuclear Fuel Element Plant, Yibin 644000, China)

Abstract : Studies on the determination of trace impurities in (Gd,U) O, were described.
The bulk of the matrix U was sgparated by column extraction chromatography from its nitric
acid olution usng CL-TBP. The oollected aqueous fraction containing the impurities and
gadolinium was fed to an ICP-AES for determination usng a new interference correction
techni que ——multi-component gectral fitting(MSF). The studies d includes the setting
up and validity testing of the MSF mode , the recovery of impurities at various concentra
tions, etc. Based on the above studies, the methods were standardized for the determination
of 29 eements, viz. Al Ba,Ca,Co,Cr ,Cu,Fe Li,Mg,Mn,Mo,Na,Ni,Ti,Zn,Ta,W,Th,
Bi ,Pb,Sn,V ,In,Ag B ,Cd,Sm,Euand Dy in (Gd,U) O, samples. Smilar levelsof these &-
ementsin other uranium and/or gadolinium compounds can a0 be determined if they are
treated and converted to the same aqueousfraction.
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X B (px1),
B,
(4 IcPMs 21 . B  E
(nx1);n
ICP-AES P
M SF .
, , X :
[3 7] '
(MSF) ,
[8] 29
M SF ’
1.4
, ICPAES
1.1 (MSF)
’ Optima 4300DV
CL-TBP ( 60%TBP,0.193 0.149 1300 W: ,
mm) 15 L/ min; ,0.2 L/ min;
,0.8L/ min; , 1.5 mL/ min;
. 8 mm, 140 mm 5s 1
1.2 1 ’
,AEL63, +0.000 1 g, ’
,Optima 4300DV , PE 1
1.3 (MSF) Table 1 Hementsand their characteristic wavelengths
MSF 1 ( A/ nm A/ nm
) Al 396.153 Ba 233,527
MSF ( ) cr 267.716 Cu 324.752
' Mg 285.213 Mn 257.610
] I Ni 232,003 Ti 337.279
I E U\E/\, ! W 207.912 Th 401.913
; b4 =/ s 235,485 v 309.310
ffHTE  TA FH HRTH o 228.616 Na 589. 592
Li 610. 362 Ta 226.230
1 MSF B 249.772 cd 226.502
Fg.1 Prindpleof MSF Eu 381.967 Dy 394. 468
MSE . Ca 317.933 In 303. 936
-+ E Fe 259. 939 Pb 220.353
oy (nx1): X Mo 202.031 Ag 243.778
M SE (nxp), Zn 213.857 sm 388.529
Bi 223,061
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M SF , 4% 8% N-&d
2) MSF
1.5 (method editor)
1) (NO) (N2)
(N-Gd) : :
, NO N3 N3 Gd (examine spectra)
2
Table 2 Compoment of standard solutions
/g m Y
NO N1 N2 N3 N3 Gd
Al BaCa Co Cr Cu FeLi Mg Mn Mo Na Ni Ti Zn Ta W Th 0 0.1 1 10 10
Bi Po SnV InAg B Cd Sm Eu Dy 0 0.01 0.1 1 1
cd 0.04
3 mol/L HNOj3
b (blank) a(anayte) 2
i (interferent) M SF 2.1 MSF
. md . N3 G&d M SF
. md , M SF
3 2 3
(1) 140y 1
24 h CL-TBP , ﬁ
12 cm; %
; 15 mL 3 mol/L HNO;3 ;ﬁé
, 3 mol/L HNO; oA
, 40 mL B
(2) 0.1g 32468 32473 3478 32483
H/nm
2 mL ’ 2 MSF
; ! ! Fg.2 MSF interference correction
; 3 mol/L HNOs, 2 mL 11— o o
( ) ) 3— o Cu(324. 752 nm)
(3) 4—
CL-TBP i 5
3 mol/L HNO;, oml ;  2m 2 3 o Cu
, 10 mL , ICP-AES (324. 752 nm) ) , &d
(MSF) , M SF (€|

3 ,MSF
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Table 3 Validity test of the MSF model
V7 % V7 % V7 9% V7 9%
Al 102 Mo 103 Li 99.4 Th 101
Ba 105 Na 105 Mg 105 Bi 105
Ca 103 Ni 100 Mn 106 Pb 113
Co 103 Ti 102 S 101 v 101
Cr 102 Zn 107 In 103 Ag 105
Cu 101 Ta 101 B 98.9 Cd 105
Fe 104 w 104 Sm 102 Eu 102
Dy 100
1)
4 (n=6)
Table 4 Recovery and relative standard deviation s( n=6)
N1 N2 N3
| % s/ % ! % s/ % | % s/ %
Al 105 3.5 98.2 1.5 104 4.2
Ba 111 4.7 104 1.0 91.9 0.7
Ca 101 7.0 96.0 1.4 92.6 1.7
Co 101 1.4 97.1 1.1 90.2 0.9
Cr 94.0 15.5 84.9 1.3 82.1 1.0
Cu 105 2.6 96.5 1.3 97.5 0.4
Fe 89.6 4.0 92.0 4.7 94.1 1.7
Li 88.2 2.6 88.4 1.1 101 0.2
Mg 93.1 15 95.7 1.3 99.6 0.5
Mn 111 2.6 107 0.9 93.3 0.5
Mo 100 3.1 103 1.1 92.4 1.0
Na 101 2.0 99.3 0.6 99.5 2.6
Ni 91.7 5.3 90.3 1.6 94.8 0.6
Ti 105 1.6 101 1.1 94.4 0.2
n 105 5.9 100 1.0 94.7 0.9
Ta 91.1 7.8 90.4 1.5 — —
w 93.5 1.4 92.9 1.0 85.4 4.3
Th 81.4 1.4 91.8 4.6 93.1 0.3
Bi 104 4.0 101 1.3 96.9 1.5
Pb — — 87.8 3.2 103 5.3
Sn 91.2 6.9 90.8 4.7 91.1 1.3
v 103 3.7 96.6 1.5 102 4.6
In 98 7.6 90.4 1.7 93.4 0.7
Ag 101 4.5 98.8 1.2 91.3 1.0
B 91.6 7.3 90.1 1.1 105 0.9
Cd 107 7.5 99.2 1.0 91.9 1.0
Sm 91.6 8.8 92.6 3.8 92.7 0.2
Eu 108 5.3 103 1.1 110 3.0
Dy 93.6 2.3 92.9 1.5 104 5.5
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