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Table 1 Analyzing conditions of instrument
TLH Iy ek LRYES PRI 2% HHE B 437 £y L
Element  Analytical line Crystal Detector Voltage/kV Current/mA 260/ Filter
Nb Ka LiF200 Scint 50 50 21.376 0 Brass 300 pm
Ta La LiF200 Flow 50 50 41. 414 6
Cu Ka LiF200 Flow 50 50 44.997 2
Ti Ka LiF200 Flow 40 90 86. 144 4
Al Ka PE002 Flow 25 100 144.983 5
P Ka Gelll Flow 25 100 141. 324 6
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Table 2 The content of analyzed elements in the man-made calibration sample series w/ %
A £ U IR B .
N Ta P ) T Al
No. Man-made calibration samples b a Cu !
0.200 0 g YSBC28635-2012+ _ . _
1 0.2 mL 1 mg/mL4H+0.2 mL, 1 mg/mL B 65. 52 0.183 0. 240 0. 520 0. 86
0.200 0 g YSBC18606-08 -+ _
2 .24 0.2 0. 15 0. 780 2.35
0.4 mL 1 mg/mL 41 +2 mL 1 mg/mL 48 66 83 o9 8 3
0.200 0 g GBW010357+ -
4. 60 0. 397 0.194 0.0 0. 98¢ 1. 50
3 0.6 mL 1 mg/mL 41+0. 8 mL 1 mg/mL %k 64.6 3 38 8 i
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p I~ _
5 0.200 0 g GBW010357+0. 010 g Nb,Os + 68. 10 0. 297 0.194 0.113 0. 585 1. 50
0.4 mL 1 mg/mL 4 +1.5 mL 0.1 mg/mL 4
0.200 0 g GBW010357+0. 020 g NbyOs +
6 73.33 0. 081 0. 085 0.073 0.490 1. 89
1 mL 0.1 mg/mL 4 +2 mL 1 mg/mL 43 7
< - H
7 0-200 0 g GBWOL0357 0. 1 mL 0. 1 mg/mL. i 76. 08 0.500 0.014 0.010 0.113 4. 80
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Fig. 1 Relative standard deviation of the intensity of

NbKa with different fusion time
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Table 3 The linear equation, content ranges and the detection limits of each elements

JLH i e o pth £& LEPE3 54 i th R
Element Content ranges w/ % Calibration curve Correlation coefficient Lp/(pg/g)
Nb 64.60~76.08 vy=0.789 x+3. 864 0.999 2 103.62
Ta 0.081~0. 50 y=1.056 x—0.118 0.999 5 60. 17
Cu 0.010~0.113 y=0.076 x—0.007 0.999 6 22.90
Ti 0.113~0.985 y=0.363 x—0.097 0.999 3 130. 48
Al 0.86~4. 80 y=7.310 x—2.495 0.999 5 37. 86
P 0.014~0. 294 y=1.672 x—0.027 0.999 0 232.04
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Table 4 Precision and accuracy of determined results

(3]

[4]

[5]

JLH NE(E I E X 1 Al 2
Element Certified w/ % Average w/ % RSD/ %
Nb 66. 34 66. 29 0. 30
Ta 0. 081 0. 083 1.0
Cu 0.023 0. 020 0. 85
Ti 0.49 0.49 0. 26
Al 0. 89 0. 90 0.42
P 0. 085 0.083 0.95
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Determination of niobium, tantalum, copper.titanium, aluminum and
phosphorus in ferro-niobium by X-ray fluorescence spectrometry

SHAO Chang-li
(Shandong Tron &. Steel Group Rizhao Branch, Rizhao 276800, China)

Abstract: A determination method of six elements including niobium, tantalum, copper, titanium, alumi-
num and phosphorus in ferro-niobium by X-ray fluorescence spectrometry (XRF) was established after
sample was prepared with fusion method. The sample was pretreated with hydrofluoric acid and nitric
acid. The dissolution reaction was mild, which effectively avoid the corrosion problem of crucible in sample
fusion process. The series of ferro-niobium calibration sample composed by ferro-niobium certified refer-
ence materials, and the ferro-niobium synthetic samples which were mixed with these certified reference
materials, the standard solution of single element and high-purity niobium pentoxide. The content range of
calibration curve was broadened. Lithium tetraborate and lithium bromide was used as flux and releasing a-
gent, respectively. The dilution ratio was 1 ¢ 30. After fusion at 1 050 °C for 15 min, the glass sheet was
uniform and smooth without air holes on surface, which could meet the requirement for determination.
The matrix effect caused by the change of composition and content of sample was corrected by theoretical «
coefficient method combined with empirical coefficient method. The precision and accuracy results indica-
ted that the relative standard deviations (RSD, n=10) of determination results of elements were between
0.26% and 1.0%. The results were consistent with the certified values of ferro-niobium certiflied reference
material. The proposed method could meet the requirement for determination in routine production.

Key words: X-ray fluorescence spectrometry (XRF); ferro-niobium; fusion sample preparation; niobiumj;

tantalum; copper; titanium; aluminum; phosphorus





