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Table 1 Working conditions of ICP-AES
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Table 2

Effect of sample mass on the determination results of boron

FREE . Mass of sample/g 0.2

0.3 0.4 0.5

0.0025,0.002 1
0.0020,0.0019

M52 Found w/ %

0.0018,0.0026
0.0024,0.0021

0.0025,0.0026
0.0025,0.0025

0.0020,0.0022
0.0019,0.0018
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Table 3 Dissolution effect of different dissolution methods

FEw BRR LR
Method No. Dissolution system Experimental phenomena
1 5mL KOH-15mL HCI(1+1) W 5
2 5ml KOH-25mL HCI(1+1) W 5
3 5mlL KOH-15mL HCI(14+1)-5mL HNO;(1+3) WE
4 5mL KOH-5mL HCI(1+1)-5mL HNO;3(1+3) W 5
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0.0120 2.3 ik
\ HR A e B A T Ok B S L
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Fig. 1 Effect of different dissolution methods on - ) * 2 * 1= -

determination results of boron
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Table 4 Linear range, linear regression equation and correlation coefficient of calibration curves,

limit of detection and limit of quantification

TE 43 BT I 2R 2 M LRI 5 AR RE K Hh PR JE it fR
El - . Spectral Linear range Linear regression Correlation Limit of Limit of

emen line/nm w/ % equation coefficient detection w/ % quantification w/ %
B 182.577 0.0005~0.020 y=381491.4x+30.6 0.9998 0.0001 0.0005
249.678 0.0006~0.020 y=85774.9x+2.8 0.999 8 0.0001 0.0006

T Qi 22V D ARGt B A H R 5 A% 15 O e fiE PR, 45 BT A pod 35 15 B P A T OB LAY BE D A

34, B ECISS778-1(EE i 80N 48. 87 Y%0) A A = 8
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Table 5 Results of precision test

FF it 2 5 43 BT R 2% 7 {H -2 {H bR o 4 i 22 AR A 1
Sample Spectral Found Average Standard SD iy 22
No. line/nm w/% w/% value w/ % w/% RSD w/%
ECISS 182.577 0.0010,0.0012,0.0011,0.0012,0.0013 0.0012 0.0012 0 0
778-1 249.678 0.0012,0.0011,0.0012,0.0011,0.0013 0.0012 0.0012 0 0
1 182.577 0.0040,0.0042,0.0041,0.0038,0.004 1 0.0040 0.0001 2.5
249.678 0.0041,0.0039,0.0042,0.0045,0.0038 0.004 1 0.0002 4.9
5 182.577 0.0164,0.0166,0.0173,0.0159,0.016 8 0.0166 0.0005 3.0
249.678 0.0154,0.0171,0.0163,0.0165,0.016 7 0.0164 0.0006 3.7
2.6 JnER[E KR TG ar O O AT bR B g S5 R WK 6, HI K 6

MRS Tk E A m B T RUR SR AR AT L AR IR 9200~ 1080,

Fo MREKIKIEER

Table 6 Results of recovery test

. S AT 2k W E T 1 At 22 AH X M AR 22 b it W5 i [l i %
s uul Analytical Found SD RSD (n=6)/ Added Total found Recovery/
Dampie spectral line/nm w/% w/ % % w/ % w/ % %
1 182.577 0.016 6 0.0004 2.4 0.0040 0.0207 102
249.678 0.0163 0.0005 3.1 0.0040 0.0201 95
9 182.577 0.0026 0.0001 3.8 0.0012 0.0039 108
249.678 0.0026 0.0001 3.8 0.0012 0.0037 92
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Determination of boron in high magnesium tundish dry
material by inductively coupled plasma

atomic emission spectrometry
GUO Sheng-jie""* ,REN Ling-ling” ,GE Jing-jing” , TAN Sheng-nan®
QI Zhen-nan’, YANG Xiao-gian”
(1. School of Materials Science and Engineering. University of Science and Technology. Shijiazhuang 050000, Chinas
2. HBIS Group Technology Research Institute, Shijiazhuang 050000, China)
Abstract: High magnesium tundish dry material was a necessary raw material in iron and steel smelting
process. The elemental content in high magnesium tundish dry material played an important role in ele-
ment tracking. The experimental conditions including sample mass, dissolution method and analytical line
were investigated, then a determination method of boron in high magnesium tundish dry material by induc-
tively coupled plasma atomic emission spectrometry (ICP-AES) was established. 0. 4000g of high magnesium
tundish dry material sample was dissolved with potassium hydroxide followed by treatment with hydrochloric acid
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and nitric acid. B 182. 577 nm or B 249. 678 nm was chosen as the analytical line. In the absence of obvious in-
terference of system, the automatic matching method (FITTED) was selected for spectral correction and
background deduction. The standard solution series were prepared by matrix matching method for the
drawing of calibration curve. Consequently, the determination of boron in high magnesium tundish dry ma-
terial was realized by inductively coupled plasma atomic emission spectrometry. The mass fraction of boron
in range of 0.0005%-0.020% (B 182.577nm) or 0.0006%-0.020% (B 249.678nm) had good linearity
with correlation coefficients higher than 0. 9995. The limit of detection for boron was 0. 0001%. The pro-
posed method was applied for the determination of boron in high magnesium tundish dry material samples.
The relative standard deviations (RSDs, n=6) of determination results were all less than 5%. The recov-
eries were between 92% and 108%. The content of boron in one certified reference material of magnesia
(magnesium mass fraction of 48. 87%) with similar content as high magnesium tundish dry material was
determined according to the experimental method. The results were consistent with the standard value.

Key words: inductively coupled plasma atomic emission spectrometry (ICP-AES); high magnesium;

tundish dry material; boron
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