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Table 1 Working conditions of ICP-AES
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B HS R/ (L/min) 12
%/ (r/min) 50
ICP-AES
N E

W —
o -
CREER

1 SHUYMRELER

Fig. 1 Hydride generation device diagram
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Table 2 Content of each element in standard

solution series pg/mL

JL#E Element SO S1 S2 S3 S4
As 0 0.10 0.50 1.0 1.3

Sn 0 0.10 0.40 0.80 1.1

Sb 0 0.10 0.40 0.80 1.1

Bi 0 0.10 0.20 0.30 0.50
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Fig. 3 Spectral lines overlap figure of Sn
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Table 3 Analysis line of each element

JG% Element As Sn Sb Bi

WK Wavelength/nm  193.759 189.989 217.581 223.061
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Table 4 Effect of matrix effect on determination results

w/%
7€ f§ Found
- s RO BOEIRRS B
Eljcnm%nt Theoretical . &(ﬁﬂﬁg}“ . &/Eﬂﬁg}“
value Calibration curve Calibration curve
without molybdenum  with molybdenum
and iron matrix and iron matrix
As 0.050 0.056 0.046
Sb 0.040 0.050 0.038
Sn 0.040 0.047 0.036
Bi 0.020 0.028 0.021
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Table 5 Linear range, linear regression equation and correlation coefficient of calibration curves,

limit of detection of the method

JLHR I3 it £k LR LR Il 14 77 PSS % (D) K 1 BR
Element Spectral line/nm  Linear range/(pg/mL) Linear regression equation Correlation coefficient  Limit of detection w/%
As 193.759 0.1~1.3 y=16728.008x+45.310 0.99995 0.0003
Sn 189.989 0.1~1.1 y=1745.707x+27.620 0.999 46 0.0009
Sh 217.581 0.1~1.1 y=10948.396x +98.985 0.99992 0.0009
Bi 223.061 0.1~0.50 y=10186.351x+104.320 0.999 46 0.0012
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Table 6 Results of precision test
M1 M2
TR W f -4 W 5 i -4
Element Found Average R?D/ Found Average R?D/

w/% w/% % w/ % w/% %
As 0.045,0.044,0.046,0.044,0.046,0.048 0.046 3.3 0.015,0.016,0.016,0.015,0.016,0.017 0.016 4.8
Sb 0.037,0.039,0.040,0.038,0.037,0.038 0.038 3.1 0.042,0.040,0.045,0.043,0.042,0.041 0.042 4.1
Sn 0.036,0.035,0.035,0.037,0.039,0.036 0.036 4.2 0.027,0.026,0.028,0.029,0.028,0.026 0.27 4.4
Bi 0.021,0.022,0.020,0.021,0.021,0.022 0.021 3.6 0.017,0.016,0.016,0.015,0.016,0.015 0.016 4.8
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Table 7 Results of recovery test

S 7€ {5 JIA & M 7E o EElEs
Element Found Added Total found Recovery/
w/ % w/% w/% %
As 0.0210 0.0100 0.0318 108
Sn 0.0030 0.006 0 0.0085 92
Sb 0.0240 0.0100 0.0345 105
Bi 0.0009 0.0020 0.0031 110
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Determination of arsenic, tin, antimony and bismuth in
ferromolybdenum by hydride generation-inductively
coupled plasma atomic emission spectrometry

YANG Lifeng, LIU Guojun” , WU Zhi-hong, WANG Jian-xin
MIAO Ji-wei, LIU Ying-yang
(Inner Mongolia Autonomous Region Key Laboratory of Testing and Testing Technology for Special Steel and
Its Products, Measurement and Testing Technology Institute, Inner Mongolia North Heavy Industries Group

Corp., Ltd., Baotou 014033, China)

Abstract: Ferromolybdenum is used as the additive of molybdenum in smelting process. In order to ensure
the quality of smelting, the contents of arsenic, tin, antimony and bismuth should be strictly controlled.
The national standard or atomic fluorescence spectrometry can only detect the single element. Moreover,
the analysis speed is slow and the analysis period is long. Arsenic, tin, antimony and bismuth were reduced
to volatile covalent hydrides in an acid reduction system containing 0. 264 mol/LL sodium borohydride and
40% hydrochloric acid. Then the produced volatile covalent hydrides were introduced to inductively coupled
plasma optical emission spectrometer by carrier gas for measurement. Consequently the determination
method of arsenic, tin, antimony and bismuth in ferromolybdenum by hydride generation-inductively cou-
pled plasma optical emission spectrometry (ICP-AES) was established. As 193.759nm, Sn 189. 989nm,
Sb 217. 581 nm and Bi 223. 061 nm were selected as the analytical lines for elements. In order to eliminate
the influence of matrix effect, the standard solution series were prepared by matrix matching method to
draw the calibration curve. The linear correlation coefficients of calibration curves of elements were higher
than 0. 999. The limit of detection for arsenic, tin, antimony and bismuth was 0. 0003%, 0.0009%, 0.0009%
and 0.0012% , respectively. The proposed method was applied for the determination of arsenic, tin, anti-
mony and bismuth in ferromolybdenum sample. The relative standard deviations (RSD, n=6) of measure-
ments results were between 3. 1% and 4. 8%. The spiked recoveries were between 92% and 110%.

Key words: hydride generation; inductively coupled plasma atomic emission spectrometry; ferromolybde-

num; arsenic; tin; antimony; bismuth





