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Table 1 Content of each element in

bismuth-rich lead w/%

S‘iﬁ?i Bi Ph Sh Fe
GBQ-1 10.52 83.02 4.01 0.21
GBQ-2 21.16 72.74 5.08 0.03
GBQ-3 19.78 72.27 6.17 0.09
GBQ-4 11.54 80.45 6.82 0.06
GBQ-5 12.08 78.95 7.71 0.06
GBQ-6 18.18 78.33 1.38 0.11
GBQ-7 16.49 77.67 5.66 0.04
GBQ-8 19.92 72.54 3.27 0.08
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Table 2 Effect of titration temperature on the

determination results of antimony
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Table 3 Effect of addition amount of hydrocloric acid on

the determination results of antimony
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Table 4 Effect of interference elements on the determination results of antimony
W <8 =
msy,/mg  mpy/mg  mp/mg  mc,/mg  mag/mg  ms,/mg  mp/mg  ma/mg  ma,/mg F:;LJ:;%ng Rc\lfmezrj %
0 0 0 0 0 0 0 0 50.00 100.0
50.00 400 50 5 5 5 0.4 5 0.010 49.97 99.9
o 600 100 10 7 7 0.6 10 0.020 50.04 100.1
800 200 25 12.5 10 0.75 20 0.025 49.93 99.9
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Table S Test for precision and recovery
A 4 5 W 7 A X o v i 22 Tz & HUEE SNy ENES
Sample No. Found w/ % RSD (n=9)/% Added w/ % Total found w/% Recovery/ %
GBQ-1 3.96 1.2 1.00 4.98 102
GBQ-2 5.10 1.1 2.00 7.12 101
GBQ-3 6.15 1.0 3.00 9.13 99
GBQ-4 6.92 1.0 4.00 10.78 99
GBQ-5 7.74 1.0 5.00 12.79 101
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Table 6 Determination results of antimony in

bismuth-rich lead w/ %
IR 42 CoATI
iiflj 05 Proficiency testing results FAAS
Found (n=3)
No. 1 2 3
GBQ-1 3.96 4.02 3.97 3.98 4.08
GBQ-2 5.10 5.12 5.11 5.08 5.13
GBQ-3 6.15 6.17 6.12 6.15 6.11
GBQ-4 6.92 6.87 6.98 6.91 7.05
GBQ-5 7.74 7.78 7.75 7.76 7.66
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Determination of antimony in bismuth-rich lead by

cerium sulfate titration method

XIE Lei'?,YANG Tian-zu*?

. YANG Hua-dong' ,ZHANG Zhuo-jia'

(1. National Quality Supervision and Inspection Center of Precious Metal and Heavy Nonferrous Products (Hunan) ,

Chenzhou 423000, China;2. School of Metallurgy and Environment, Central South University,
Changsha 410083, China)

Abstract: The accurate determination of impurity elements in bismuth-rich lead was of great significance to

the control of production technological conditions for electrolytic refining. The determination of antimony

in bismuth-rich lead was discussed. The sample was dissolved with nitric acid-tartaric acid mixture. Then

the tartaric acid was carbonated with sulfuric acid followed by removing carbon with nitric acid. The hydra-

zine sulfate was used as reducing agent to reduce antimony (V) to antimony (IID. In the medium of hydro-

chloric acid, the phosphoric acid was added to mask high-valence iron ions. The solution was heated to 80-

90 °C and then titrated with cerium sulfate standard solution with methyl orange and methylene blue as the

indicators. Thus, a determination method of antimony in bismuth-rich lead by cerium sulfate titration was
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established. The results of interference experiments showed that the coexisting elements (Pb, Bi, Cu, Ag,
Sn, Fe, As and Au) in bismuth-rich lead had no influence on the determination of antimony. The proposed
method was applied for the precision and recovery tests of actual samples of bismuth-rich lead. The relative
standard deviations (RSD, n=9) were between 1. 0% and 1. 2%, and the recoveries were between 99 %
and 102%. After the sample was treated with tartaric acid-nitric acid mixture, the content of antimony was
determined by cerium sulfate titration method and flame atomic absorption spectrometry (FAAS). The de-
termination results of the above two methods were consistent. The experimental method was applied to the
determination of antimony in actual sample of bismuth-rich lead, and the results were satisfactory by inter-
laboratory comparison test.

Key words: bismuth-rich lead; cerium sulfate; titration method; antimony





