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Table 1 Chemical composition of steelmaking dust before and after modification (mass percent) %

Sy AT Fe, 0, Zn0 Ca0 $i0, MgO K,0 P,0; S0, Al 0,
Do iy 72.38 20. 85 4.17 1. 15 0.38 0.33 0.14 0. 06 0.04
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Fig.1 XRD pattern of steelmaking dust before

and after modification
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Fig.2 SEM photos and mineral phase composition of modified dust
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Table 2 ArG’ values and equilibrium constants of major mineral phase dissolution reactions in this system

b A A,G%/J+mol K
1 Zn0(s) +2H*=Zn** +H,0(1) -63621.9 1.4 x10"
1 CaO(s) +2H*=Ca’>* +H,0(1) - 184 141.0 1. 83 x 10
il Fe,05(s) +6H"==2Fe** +3H,0(1) 21 608. 48 1.64 x10~*
\% Fe;0,(s) +8H*==2Fe’* +Fe?* +4H,0(1) -21319.08 5.43 x10°
A\ Ca,Fe,05(s) + 10H*=2Ca’* +2Fe’* +5H,0(1) -300 368. 87 4.22 x 10%
VI ZnFe,0,(s) +8H*=Zn’* +2Fe** +4H,0(1) —42 684. 46 3.01 x 10*
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Fig.4 Relationship between pH and equilibrium

concentration of metal ions in aqueous solution
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Fig.5 Leaching ratio of main elements in

steelmaking dust before and after CaO modification
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Fig.7 Change of leaching ratio of main elements
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Table 3 Chemical composition of leaching residue (mass percent) %
W Fe, 0, Ca0 7n0 MnO Si0, AL O, MO P,0, Cr, 0, $10 S0,
E 55.97 39.01 3.11 0.67 0.63 0.20 0.16 0.13 0.04 0.04 0.03

S4800 15.0 kV 15.0 mm x 1.20k SE(M)
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Fig.10 SEM image and energy spectrum scanning image of leaching residue
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Study on the separation of zinc from steelmaking dust by modification and acid leaching
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Abstract; Steelmaking dust is one of the solid wastes produced in metallurgical industry, and it has a higher Zn
content. The separation and recovery of Zn from steelmaking dust is of great significance to green and low-carbon
development of metallurgical industry. Zn mainly exists in the form of ZnFe,O, in steelmaking dust. In order to
separate Zn and Fe, CaO modification was adopted to convert ZnFe,O, into ZnO, and then selective leaching was
used to extract the Zn element by using dilute hydrochloric acid. The effects of CaO modification, pH value,
temperature, and solid-liquid ratio on the dissolution of Zn and other elements from steelmaking dust were
investigated. CaO modification could effectively convert the ZnFe,O, into Ca,Fe,O5 and ZnO, which is easily
soluble in acidic solution, resulting in a higher dissolution ratio of Zn and making Fe difficult to dissolve; as the pH
decreased, the leaching ratios of the main elements from the modified dust increased; increasing the temperature
and reducing the solid-liquid ratio are beneficial for the leaching of Zn, and increasing temperature will inhibit the
leaching of Si. Under the conditions of pH =3, temperature 50 °C , solid-liquid ratio 1: 25, the leaching ratio of Zn
was 72. 73% , while that of Fe was not leached, achieving selective leaching of Zn. After leaching, electrolytic
deposition can be used to recover metal Zn from the leachate. The leaching residue is mainly composed of
Ca,Fe, 05, and can be reused as a metallurgical flux.
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