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Table 1 Chemical compositions of the lead anode slime %
3% Au” Ag Na Sh As Bi Pb 0] HoAth
HE 702.0 6.02 5.75 27.03 14. 60 5.25 12. 95 25.45 2.95
T« TTRIBALN g/t
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Fig.1 X-ray diffraction pattern of lead anode slime
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Fig.2 Analysis results of lead anode slime
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Table 2 Vapor pressure of arsenic trioxide

at different temperatures
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Fig.3 The treatment process of lead anode slime
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Fig.4 The effect of melting temperature on

arsenic I"CHIOVEII rate
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Fig.5 The effect of sodium hydroxide quality

on arsenic removal rate
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Fig.6 The effect of reaction time on arsenic

removal rate
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Table 3 The analysis result of the dearsenic

lead alloy Yo
i'%an Au Ag Bi Sh As Pb Sn
e 121 8.59 10.78 32.28 1.30 42.25 3.59
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Table 4 The analysis result of the Arsenic

alkali residue %
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Table 5 Recovery rate of Au, Ag, Bi, Sb and

removal rate of as in lead anode slime %

Ag Bi Sh As Na Sn Pb

JLE Au Ag Bi Sh As

ISR FRZR 99.50  99.20  91.80 95.50  95.22
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Table 6 Recovery rate of gold, silver, bismuth,

antimony in traditional lead anode slime smelting

process %o
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High efficient arsenic removal from high arsenic lead anode slime
during reduction smelting process
ZHANG Teng, ZHAO Zhupeng, ZHANG Shanhui, YANG Qiang, TAO Mingguan
(Shandong Humon Smelting Co. Ltd. , Yantai 264109, China)

Abstract: The traditional process for lead anode slime includes reduction smelting to produce lead containing
precious metals, oxidation refining to produce silver anode plate, and electrolysis refining to produce silver powder.
During the process, the antimony element basically enters the flue dust in the form of Sb,0, and As,0,, from which
antimony is recovered by pressure leaching process. The whole process has some shortcomings such as long
process, high cost, low recovery rate, and the large amount of waste water is produced, which is neither
economical nor environmentally friendly. In this paper, industrial sodium hydroxide was added to the converter
during the reduction smelting process to efficiently remove the arsenic in lead anode slime. In the process, arsenic
is separated in the form of arsenic alkali residue from precious lead, and the precious metals are recovered by
vacuum distillation technology. The verification test results show that the arsenic removal rate can reach more than
95% under the conditions of 2: 1 mass ratio of sodium hydroxide to arsenic content in precious lead alloy, reaction
time 4 h and reaction temperature 1 100 “C. Combined with vacuum distillation technology, the recovery rate of
gold, silver, bismuth and antimony is improved, and the process is shortened, and the production of antimony
slag, soot and wastewater is reduced. It not only saves the smelting cost, but also reduces the pressure of
environmental protection, and has good demonstration effect and popularization value.

Key words: lead anode slime; metal recovery; efficient arsenic removal; arsenic-antimony flue dust; arsenic-
alkali slag; lead containing precious metals; short process smelting; energy saving and environmental protection
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