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Determination of Sb, As, Bi, Sn, Zn and Fe in Lead-Antimony Alloy by
Inductively Coupled Plasma-Atomic Emission Spectrometry

LI Jing-wen

(General Institute for Nonferrous Metals and Geological Exploration of Henan Province, Zhengzhou 450052, China)
Abstract: A method for the determination of Sb, As, Bi, Sn, Zn and Fe in lead-antimony alloy by inductively coupled plasma-
atomic emission spectrometry was established. The determination condition was tested and optimized. Interference from matrix effect
and from interelement was studied. Spectral interference and background correction methods were also proposed. The detection
limits of the method were 0. 002 ~0. 03 mg/g for these elements and the recovery was 95.5% ~105.0% with the precision of <2%

RSD(n =12). The method has been applied to the determination of these elements in lead-antimony alloy with satisfactory results.
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Table 1  The concentrations of elements in the mixed standard solution
series
TR bt py/(mg - L1
5 Sh As Bi Sn In Fe
1 5.0 0.10 0.10 0.10 0.10 0.10
2 25.0 0.50 0.50 0.50 0.50 0.50
3 50.0 1.00 1.00 1.00 1.00 1.00
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Table 2 Analytical spectral lines and background correction of elements

TE Pk A/nm Bk HRKIE
Sh 231.147 446 A
As 189. 042 478 b
Bi 223.061 451 %

Sn 189. 989 477 %
7n 213.856 458 kA
Fe 259.940 130 4i A
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Table 3 Detection limits and precision test of the method

JLE Ly/(mg + g’l) RSD/ % LE Ly/(mg - g’]) RSD/%
Sh 0.02 0.54 Sn 0.02 0.85
As 0.03 1.27 Zn 0.002 0.06
Bi 0.03 0.62 Fe 0.002 0.23

— 186 —

2.4 iR

TERSEH 6 M A2 T R AR I, 45 SE 90 U7 15
X il HEAT APAR B, I IR (R) o 38 4 S5 2R 3R, s
R Ky 95.5% ~105.0%

4 JikmeR
Table 4  Recovery test of the method

- pp/(mg- L") ElEs
JUHR
e R A A5 G R/%
Sh 18.62 10.0 28.30 96.8
As 0.081 0.20 0.291 105.0
Bi 0.064 0.20 0.260 98.0
Sn 0.042 0.20 0.233 95.5
In 0.021 0.20 0.223 101.0
Fe 0.037 0.20 0.234 98.5
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Table 5 Analytical resulis of elements in sample

wy/ % wy/%
Pl S TH
LSS Vowiovisl 273 Ak Yisivisi 273
Sh 1.862 1.85 Sn 0.0042 0.004
As 0.0081 0.0079 Zn 0.0021 0.002D
Bi 0.0064 0.006 Fe 0.0037 0.004
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