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1
Table 1 The content of determined elements in the standard series solution w/ %
Si Ta Al P Ti Nb
The name of solution
CRM576-1 1 79 0. 306 2. 53 1. 32 43. 90
SLL28-12 2. 09 0. 317 1 13 0. 089 0. 683 64. 37
SL28-06 2 11 0. 071 0. 061 0. 109 0. 044 65. 05
CRM576-1
1. 79 0. 306 2. 53 1. 32 50. 00
CRM576-1 added standard solution
SLL.28-06
3. 00 0. 600 0. 500 0. 050 1. 00 65. 05
SL.28-06 added standard solution
SL.28-06
2. 11 1. 00 1. 50 0. 150 0. 044 65. 05
S1.28-06 added standard solution
’ ° m14 . . Nb °
1.2
, 2
.1 300 W; :Q 2 L/min;
:Q 80 L/min; H 15 2 1
L/min; : 1 5 mlL/min; ;13 0 mm; 10 mg/L N
1ICP : o N ,
1.3
0.100 0 g ,
, 10 mL ,5 mL , (60 . Nb, P, Ta, Si, Al
C ) s 250 mL Ti
, Si, P, Ta, Al, Ti R , o
, 10 mLL 100
2
Table 2 Optimal analytical spectral lines of elements nm
Element Nb Si Ta Al Ti P
. 309. 418 251 611 240. 063 396. 153 334. 940 213. 617
Wavelength of spectral line
2.2
. ’ ) ’
. b
. <60°C
) o ) 3,
b b 2 4
[8] s s
[9]
o b b
23 .
, 1.0% s
3 4
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Table 3 Regression equations, correlation coeffients and linear range of calibration curve

(w/ %)
Element Regerssion equation Linear range Correlation coefficient
Si Y=8 347. 2 x+413. 1 1. 79~3. 00 0. 999 4
P Y=659.4x—17 0. 050~0. 109 0. 999 4
Ti Y=77 485 1 x+7102. 1 0. 044~1. 32 0. 999 1
Al Y=15 213 2 ++169. 5 0. 061~2 53 0. 999 5
Ta Y=2120.5 x—5. 2 0. 071~1. 00 0.999 8
Nb y=1849. 2 ++302 5 43, 90~65. 05 0. 999 3
4
Table 4 High-precision measurements compared with conventional methods
(w/ %) (w/ %) (w/ %)
Method Element Regerssion equation Linear range Found Certified
o y=1849, 22+302 5 43 90~65, 05 63. 82
Calibration curve method Nb
64. 37
Card collocation method y=0. 001 4x—1 638 5 63. 50~65. 05 64. 54
25 o
s
(SL28-12)
10 , 5, 2 )
5 Nb, Si, Ta, ) 6, 6
Al Ti,P 1L 5%, , o
5
Table 5 The test results of precision and accuracy
Element Nb Si Ta Al Ti P
64, 45 2. 17 0. 315 1 122 0. 678 0. 088
64. 56 2. 12 0. 317 1. 130 0. 663 0. 087
64. 39 2. 19 0. 311 1. 119 0. 677 0. 087
64. 63 2. 17 0. 319 1. 120 0. 659 0. 089
(w/ %) 64. 67 2. 19 0. 311 1. 127 0. 671 0. 086
Found 64, 49 2. 14 0. 313 1L 117 0. 675 0. 087
64. 55 2. 11 0. 311 1. 119 0. 665 0. 085
64. 46 213 0. 313 1L 125 0. 670 0. 088
64. 69 2. 12 0. 309 1 126 0. 677 0. 089
64. 53 2. 12 0. 314 1121 0. 664 0. 088
(w/ %) _ -
Average 64. 54 2. 15 0. 313 1 123 0. 670 0. 087
(w/ %)
Cortified 64, 37 2. 09 0. 317 1 132 0. 683 0. 089
(%)
RSD 0. 15 14 0. 98 0. 37 L0 14
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6
Table 6 Results for analytical sample w/ %
GB/T3654-1983
S 1 Found by the proposed method Found by GB/T3654-1983 method
SN Si Ta Al Ti p Nb Si Ta Al Ti P

1 63. 70 1 93 0. 417 1. 45 0.742  0.074  63. 45 1. 89 0. 420 1. 54 0.754  0.077
2 64. 32 2.15 0. 455 1. 37 0.825 0.083 64 17 2. 18 0. 449 1. 42 0. 837 0. 087

[s].
: (6]
[1] GB/T3654.1—1983 ) L1l ( Metullargical Analysis)
rs] 2009,29(2) :69-72.
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rs] Il (Ferro-alloys) , 2009,40(2) :47-48.
[3] GB/T3654.5—1983 : L8] ’
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[4] GB/T3654.8—1983 : [9] :
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Determination of niobium, titanium, tantalum, silicon,
aluminium and phosphorus in ferroniobium by
inductively coupled plasma atomic emission spectrometry

SHAO Hai-zhou, LIU Cheng-hua

(Shanghai Baosteel Industry Inspection Corp. Ningbo Branch, Ningbo 315800, China)

Abstract; After ferroniobium samples were dissolved with nitric acid and hydrofluoric acid at 60 °C , the
content of niobium, titanium, tantalum, silicon, aluminum and phosphorus was simultaneously deter-
mined by inductively coupled plasma atomic emission spectrometry. In order to eliminate the influence
of matrix elements on the determination of testing elements, and overcome the problem that the tes-
ting elements were beyond the linear range of calibration curve,which was due to the narrow content
range of testing elements in ferroniobium certified reference materials during the plotting of calibration
curve, the ferroniobium certified reference materials were used as substrate, and the calibration curve
was established by adding proper amount of standard series solutions. The high content of niobium in
sample was determined by high precision method, improving the accuracy of determination results.
The proposed method was applied to the determination of niobium, titanium, tantalum, silicon, alu-
minum and phosphorus in ferroniobium certified reference materials. The results were consistent with
the certified values. The relative standard deviations (RSD) were smaller than 1.5 %.

Key words: inductively coupled plasma atomic emission spectrometry; ferroniobium; niobium; titani-

um; tantalum; silicon; aluminium; phosphorus



