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Quantification of Major and Minor Componenis in Iron Ores with Sulfur,
Arsenic and Vanadium by X-ray Fluorescence Spectrometry

ZHANG Li-juan, XU Tie-min, LI Xiao-li, AN Shu-qing, HAN Wei, ZHANG Nan, LIU Yi-bo
( Tianjin Institute of Geology and Mineral Resources, China Geological Survey, Tianjin 300170, China)

Abstract; A method for the determination of 15 elements of TFe, SiO,, CaO, MgO, Al,O,, TiO,, P, S, Mn, V,O,,
As, K, 0, Na, O, Cu and Ni in high sulfur, arsenic iron ore by X-ray Fluorescence Spectrometry ( XRF) was
developed. Co in the form of cobalt glass powder was selected as the internal standard element for Fe determination.
NH,NO, served as the oxidant and Li, CO; as the protective agent and were used for preventing the sulfur from
volatilizing. Multi-kinds of standard references and artificial preparation iron ores were used for calibration. The almost
overlapping spectral lines of Ti KB and V Ko were corrected by using the interfering curve method and the matrix effects
were corrected by the theoretical alpha coefficient. The established method was possible to determine the TFe, the mass
fraction of 5.29% S, 5.00% of V,0, and 0. 1% of As. The results were in accordance with certified values of standard
reference materials. The RSDs met the requirements of lab qualify control, except the low content Na with RSD of
<3.5% . The established method is a fast way to accurately obtain major and minor components in high S, As and V
contents iron ores which is satisfied by the requirements of routine analysis.
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Table 1  Determination conditions of analyzed elements
- MR 20/(°) PHAY
Ve S TITEN TRMES —— I
pm I GBS LL UL

Fe LiF200 150 Duplex 57.518 1.3392 Al200 15 72

Na  PX1 550 Flow 27.8868 1.8094 J& 35 65
Mg  PXl1 550 Flow 23.095 2.0044 J 35 65
Al PE 002 550 Flow 144.9922 -4.3152 Jo 35 75
Si  PE002 550 Flow 109.1638 2.262 J& 35 75
P Gelll 550 Flow 141.0066 2.7022 Jd 35 75
S  Gelll 550 Flow 110.671 2.0224 J 35 65
K LiF200 150 Flow 136.6876 1.889%4 J 33 66
Ca LiF200 150 Flow 113.133 1.3988 J 33 68
Mn LiF200 150 Duplex 62.977 1.5806 " 15 72
Ti LiF 200 150 Flow 86.1726 -1.1748 J& 36 63
V LiF200 150 Duplex 76.9622 -0.904 J&t 31 74

Cu LiF200 150  Duplex 45.008 1.6722 Al200 20 69
Ni LiF200 150 Duplex 48.6534 0.9266 Al200 18 70
As LiF200 1150  Scint 33.9780 0.622 Al1200 18 78
Co LiF200 150 Duplex 52.7882 1.0168 Al200 16 71
Br Lil 200 150 Scint  29.9378 1.0738 Al750 20 70
Rh LiF 200 150 Scint  18.4432 g 26 78
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Table 2  Standard reference materials in experiment

FRAE T 5 LR/ EHES BRI RYLHES
GBW 07219 Pesk W 88307b S ZILON
GBW 07222a EX RN YSBC 11701 R
GBW 07223a Fem YSBC 19717 KRR
GBW 07224 LBk W 88304a EL R0
GBW 07225 LBk R W 88306d PR
GBW 07226a BUEKRE R TRAIRIE 1 R + SR
GBW 07227 UK G TRAPRE2 R+
YSBC 28740 R BAMES B4 +V,0;
WK 88303 NG Wit d BRI +V,0s

DIRAHRIE L H 3.8 g GBW 07218a +0. 2g GBW 07267 ; IR &4 47HE 2 K
3.6 g GBW 07218a +0.4 g GBW 07267 & & 471 3 4 3.9 g GBW
072222 +0. 1 g V,04 ;IR A4FHES H3.8 g GBW 072222 +0.2 g V, 05,
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Table 3 Content of components in calibration standard samples

EE o R
4oy wy/ % 4oy wg/ %
TFe 13.2~69.9 Mn 0.011 ~1.022
Si0, 0.16 ~36.33 0.01 ~0.37
TiO, 0.013 ~12.96 S 0.01 ~5.29
Al, O, 0.10 ~11.47 V, 04 0.059 ~5.00
CaO 0.10 ~11.95 Cu 0.013 ~1.40
MgO 0.10 ~8.32 Ni 0.0198 ~1.50
K,0 0.09 ~0.92 As 0.027 ~0.10
Na, O 0.06 ~0.28
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Table 4 Detection limits of elements

o e PR Tty R
Y Ly/% 4y Ly/%
TFe 0. 0061 MnO 0. 003
$i0, 0.0333 P 0. 0038
TiO, 0.192 S 0.032
Al, 0, 0. 0346 V, 0, 0.015
Ca0 0. 027 Cu 0. 0037
MgO 0.0015 Ni 0. 0058
K,0 0.0278 As 0. 002
Na, 0 0.052
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Table 5 Precision tests of the method

-2 1E M2 -2 {E
204 4
Ho wy/ % RSD/% || 143> wy/ % RSD/ %
TFe 50. 80 0. 161 MnO 0.32 0.399
Si0, 5.51 0.376 P 0.21 0.273
TiO, 12.29 0.275 S 0.474 3.437
Al, O, 5.08 0.347 V, 05 0.56 0.524
CaO 1.42 0.571 Cu 0.020 1.928
MgO 3.52 0.251 Ni 0.0184 1.53
K,0 0.185 3.571 As 0.107 1.173
Na, 0 0.125 9.96
%6 b
Table 6 Comparison of analytical results wy/ %

GBW 07223a YSBC 11701 -94
WMoy
FRE(E Ik fE FRE(E EeIEs
TFe 61.73 61.63 44.73 44.87
Si0, 9.82 9.63 18.22 18.20
TiO, 0.068 0.069 - -
Al, O5 0.48 0.48 0.75 0.70
CaO 0.11 0.11 7.14 7.17
MgO 0.055 0.057 4.18 4.11
K,0 0.056 0.054 - —
MnO 0.035 0.035 0.20 0.20
P 0.024 0.021 0.013 0.011
S 0.036 0.032 1.50 1.51
V, 05 0.56 0.56 - X
Cu 0.061 0.056 - -
Ni - - 0.0198 0.0184
As - - 0.105 0.107
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