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Table 1 Working parameters of ICP-AES
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Table 2 Mass concentration of elements

in standard solution series
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Si 0 25.00 50. 00 75.00 100. 00 125.00
P 0 0.10 0. 50 1. 00 2.00 5.00
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Table 3 Microwave digestion program
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Table 4 t-test of two type standard solution series

t

4 TE T A I P W AR A BT A T TR AR S Lo.975(w
Element Sample quantity
Standard solution series without iron matrix Standard solution series with iron matrix
Si 4 0.766 0.707 2.776
P 6 7.450 1. 166 2,447
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Table 5 Calibration curve and limit of detection

JLHR P LA |l )5 R R E ot B 7 3
Element Wavelength/nm  Linear regression equation  Correlation coefficient — Limit of detection w/%  Determination range w/ %
Si 288. 158 y=2 784.472 0 x+357.007 2 0.999 98 0.076 0.25~5.0
P 213.618 y=872.243 9 x+19.177 4 0.999 99 0.000 94 0.003~0. 20
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Table 6 Determination results of silicon in iron ore CRMs
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Table 7 Determination results of phosphorus in iron ore CRMs

bR Fi CRM Wit e RSD(n=6)/%
Found w/% Certified w/%
GSB 03-2854-2012 1.58 1.57 1.9
YSBC 28788-2015 2.49 2.5 0.42
YSBC 28790-2015 3.32 3.31 0.15
YSBC 28785-2015 4.32 4.37 0.63

g crv e WER  sni=6)/%
Found w/% Certified w/ %
GSB 03-2854-2012 0.016 0.016 0.33
YSBC 28787-2015 0.048 0.049 1.6
YSBC 28785-2015 0.067 0.068 0. 34
YSBC 28786-2015 0. 080 0. 080 1.1
YSBC 28790-2015 0.121 0.12 0. 82
YSBC 28788-2015 0.135 0.14 1.2
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Table 8 Determination results of PT

fe Ik gns  WH 0 7 fE N E = I8
PT No. Item Found w/%  Certified w/% z-score
SiO; 4.72 4.61 1.4
NIL PT-1798-2
0.156 0.181 —1.5
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Determination of silicon and phosphorus in iron ore by microwave
digestion-inductively coupled plasma atomic emission spectrometry

WANG Yue, SUN Jingxiao, WANG Xianjie, XIN Lisha, LIU Quanxiu
(Marine Equipment Inspection & Testing Co. ,Ltd. » Qingdao 266200, China)

Abstract: Silicon and phosphorus are the key indexes for the quality of iron ore. Accurate and rapid deter-
mination of silicon and phosphorus content is of great significance to determine the economic value of iron
ore and establish the smelting process. The iron ore samples were decomposed and dissolved in hydrochlo-
ric acid-nitric acid-hydrofluoric acid mixed system by microwave digestion. Then the contents of silicon and
phosphorus were determined by inductively coupled plasma atomic emission spectrometry (ICP-AES). The
digestion effects in different systems were tested, and the results showed that the digestion system of hy-
drochloric acid-nitric acid-hydrofluoric acid mixture had best digestion efficiency. The calibration curve was
prepared by matrix matching method in 5% mixed acid as testing medium to eliminate the influence of ma-
trix effect. The linear correlation coefficients of calibration curves for silicon and phosphorus were both
higher than 0. 999 9. The limit of detection (LOD) was 0. 076 % and 0. 000 94 % for silicon and phosphor-
us, respectively. The contents of silicon and phosphorus in certified reference materials of iron ore such as
GSB03-2854-2012 were determined according to the experimental method. The relative standard deviations
(RSD, n=6) of determination results were between 0.15% and 1. 9%. The found results had no signifi-
cant difference with the certified values. The iron ore sample NIL PT-1798-2 for proficiency testing was
determined according to the experimental method, and the results were satisfactory.

Key words: microwave digestion; inductively coupled plasma atomic emission spectrometry (ICP-AES);

iron ore; silicon; phosphorus





