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Abstract
The processing of fine metallurgical dust by pyrometallurgical methods leads to the
accumulation of impurities and deterioration in the quality of blister copper. Fine dust
contains copper, zinc, lead, arsenic and iron. A hydrometallurgical method for the
separation of the main components into the following products is proposed: copper-zinc
residue, iron-arsenic residue, lead residue. The hydrometallurgical scheme consists of
three stages of leaching: neutral and using sulfuric and nitric acids. When processing
metallurgical dust according to the proposed scheme, a solution containing copper,
zinc, iron and arsenic is formed, as well as a lead containing precipitate. Arsenic and
iron are removed from the solution in the form of iron (III) arsenate, after which zinc
and copper are precipitated. Lead in sediment is in carbonated form. The developed
technology allows the extraction of: 87% copper, 88% zinc, 83% iron, 83% arsenic, 99%
lead in individual products.
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The object of the study is technical zinc oxide (TZO) of a copper plant located in
Kirovgrad (Sverdlovsk region, Russia). The production volume of TZO is 17 thousand
tons per year. TZO has the following chemical composition: 6.0% Cu, 13.5% Zn, 8.1%
Fe, 9.2% As, 17.5% As, 17.5% Pb, 1.3% Sb, 2.2% Sn, 4 g/t Au, 145 g/t Ag. The phase
composition of TZO is shown in Figure 1. The involvement of TZO in copper production
at the matte smelting stage will lead to a significant increase in dust formation, as well
as to accumulation of impurities in all processed products, which will lower the quality
of blister copper [1, 2]. The aim of the research was to develop a technological scheme
for processing technical zinc oxide with the obtainment of concentrates suitable for
involvement in the current production and removal of arsenic with waste products.

Based on the results of laboratory and enlarged laboratory tests, a technological
scheme has been developed (see Figure 2), which consists of the following main
operations: neutral leaching, sulfuric acid leaching, nitric acid leaching, precipitation
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of arsenic, precipitation of copper and zinc, carbonization of lead residue. Ancillary
operations: waste gas purification, preparation of calcium hydroxide solution.

Figure 1: The phase composition of technical zinc oxide. Author’s own work. 1 – PbSO4; 2 – FeS2; 3 –
CuFeS2; 4 – ZnO; 5 – As2O3; 6 – Fe3O4.

As a result of processing TZO according to the proposed scheme, the following
products were obtained: zinc-copper, lead and iron-arsenic residues. The chemical
composition of these products is presented in Table 1. It is suggested to send obtained
zinc-copper product toWaelz-process, lead product to smelting and iron-arsenic product
to disposal. The recovery of the main components into the aforecited products is
presented in Table 2.

TABLE 1: The chemical composition of products obtained after processing of technical zinc oxide

Product Cu Zn Fe As Pb Sb Sn Au Ag

% g/t

Zn-Cu residue 7,1 19,4 6,5 0,4 0,0 0,0 0,0 0,0 0,0

Fe-As residue 0,5 1,7 26,2 16,0 0,01 0,2 0,7 0,0 0,0

Pb residue 1,0 2,0 6,5 3,7 39,3 2,4 5,3 10,2 368,8

TABLE 2: The recovery of components into products obtained after processing of technical zinc oxide

Product Cu Zn Fe As Pb Sb Sn Au Ag

%

Zn-Cu residue 87,0 88,2 1,9 2,7 0,0 0,0 0,0 0,0 0,0

Fe-As residue 5,2 6,1 82,8 83,0 0,02 27,1 4,0 0,0 0,0

Pb residue 7,8 5,7 15,3 14,3 99,9 72,9 96,0 100 100

The proposed technology will reduce the amount of waste affecting the environment
from 17 to 9 thousand tons per year. The combination of neutral leaching, leaching
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Figure 2: Proposed technological scheme of technical zinc oxide processing

with sulfuric and nitric acids leads to an increase in the number of technological
equipment. However, this can significantly reduce the consumption of reagents due
to their more complete use, and, as a result, lower final concentrations of acids in
productive solutions. The resulting products are suitable for involvement in existing
technologies. The withdrawal of arsenic into a separate product allows reducing the
load on the smelting units. Currently, research is underway in the field of gas purification
and regeneration of nitric acid [3], which should further reduce the cost of processing.
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