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Optima 5300 DV : 2.1 s s
( PerkinElmer ): s s ; : Nb, Ta, Sn, Ti, W,
, GEM TIPIM Fe, Mn, Al, Pb, Ce, Y, Sc, Pr, Sm, Nd
s , SCD, 40 I mg* mL™'( ); U
MHz , CFT-33 Th
1 I mge mL™!
Table 1 Operational parameters of the spectroscopy Sn0,, 1L 4
/KW /(Lemic ) /(Lemic!) /(L*min!) /(mL* mn-!) . Sn 12% 1%
13 a8 02 150 15 5
5
12 : s
, ) , ( )3 ) ( Sn ) 2
( ) (Millipore Milt Q )
Table 2 Groups of standard solutions(lg* mL-!)
1 2 3 4 5 6 7 8 9 10 11 12 13
Nb 0 10 10. 0
Ta 0 10 0 40 0
Sn 0 20 0 50 0
Ti 0 50 20 0
W 0 10 10 0
Fe 0 10 50
Mn 0 10 50
Al 0 10 10. 0
Pbh 0 10 10 0
Ce 0 10 10 0
Y 0
Se 0
Pr 0 a5 10
Sm 0 a5 10
Nd 0 a5 10
U 0 10 50 a5 10
Th 0 a5 10
13 s s
2~ 3 s
01g ( 6 ), 1 2¢g s s
R 950 C 15 min, s 3
s R 25 mL 12% 22
s 90 C 30 min, 25 mL HCI, s 20
, , 100 mL. , ’
25 5 ICP AES 3
25 Sn, Sn s 23
Sn0, s
> 0.999 92~
2 1 000 00
24
21 ICP AES

ICP AES , 4
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Table 3 Analytical wavelengths and detection 9. 0% ~ 109. 6%

limits of elements 0. 27% ~ 5. 48%
, 567.7 mg*
/nm  /(Hge mL-1) /nm  /(Hg® mL-1) g !, Ta, Nb, Ti, W, Ce

Nb 269 706 0 013 Ce 401 239 0 056 s 68 44, 21 46, 19. 78,
Ta 226 230 0 060 Y 371 09 0 001 18 09, 11. 80 mg* g 1 ,
Ti 336 121 0 001 Se 361 383 Q 001 Th
W 248 923 0 043 Pr 390 84 Q 026 oo ’
Fe 238204 0 009 Sm 359260 0014 3 867 1001 mg* g1, ’
Mn 257 610 0 001 Nd 424 7338 Q 001 ’ ’
Al 394 401 Q0 015 U 424 167 Q 152
Pb 217 000 0 124 Th 283 730 Q 022
Sn 189 927 0 058

Table 4 Determination resulus of dements in sample(n= 6)

RSD RSD
/(mge* g- 1) ! % /(mg* g~ 1) ! % , ,
Sn 567 7 1 30 Ce 11 80 2 09
Nb 21. 46 0 61 Y 0 9795 0 78 |
Ta 68 44 0 27 Se 0 037 83 2 78
Ti 19 78 0 69 Pr 06450 4 81
W 13 09 050 Sm 0 470 2 5 48 Table 5 Results of recovery test(n= 6)
Fe 16 54 1 14 Nd 0 069 94 175
Mn 7 450 106 U 3 87 5 03 /[(Hge mL™") /(Hge mL™') /(MgemL™") /%
Al 8 316 1L58 Th 1 001 311 Sn 22 58 20 00 43 16 102 9
Pb 3 129 4 78 Nb 4 257 5 000 9 202 98 9
Ta 13 49 20 00 32 29 94 0
4 , , , Ti 3 899 5 000 9 159 105 2
\4 3 568 5 000 8 613 100 9
’ Fe 3 261 5 000 8 151 97 8
Mn 1 469 2 000 3 525 102 8
0.27%~ 5. 48% ’ Al 1 640 2 000 3 574 9% 7
25 Ph 1 009 1 000 2 031 102 2
» 5 Ce 2 325 5 000 7. 805 109 6
Y 01931 0 500 0 0 6781 97. 0
3 Sc 0 007 458 0 500 0 0 5255 103 6
Pr 0127 1 Q 250 0 Q0 400 6 109 4
_ _ Sm 0 09273 0 500 0 Q0 6007 101 6
’ Nd 0 01379 02500 02835 107. 9
’ (ICE AES) U 07625 1 000 1 813 105 0
Ta, Nb, Sn, Ti, W, Fe, Mn, Th 01974 0250 0 0 4414 97 60
Al, Pbh, Ce, Y, Sc¢, Pr, Sm, Nd, U, Th 17
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Analysis of Metallic Elements in Refractory Tantalunr Niobium Slag by
ICP AES
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Abstract A new method for analysing the contents of many metalic elements, such as Ta, Nb, Sn, Ti, W, Fe, Mn, AL Pb,
Ce, Y, Se, Pr, Sm, Nd, U, Th etc, in refractory tantalunr niobium slag by ICE AES was developed. The samples processing
procedures involve two steps, being first decomposed by potassium carbonate and boric acid at 950 C for 15min, then leached by
hydrochloride and tartaric acid at 90 C for 30 min. T he interference of flux and tin matrix in analyzing the other elements was
eliminated by the utilization of matrix matching method. This method show ed satisfactory precision and accuracy with the RSDs
between 0 27% and 5 48% and the recovery rates between 94 0% and 109. 6% . The analysis results indicated that highly valir
able metals of Sn, Ta, Nb, Ti, W and Ce are rich in the refractory tantalunr niobium slag, showing that it has the great poterr
tial for comprehensive utilization. However, the analysis result also showed that the slag is a radioactive pollution source dueto
a small amount of U and Th. This method is simple and fast, and has the advantage of analyzing many elements simultaneously.
The accurate analytic results provided a basis for the future researches on the comprehensive utilization of refractory tantalunr nt

obium slag.
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