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Abstract: The choline chloride-urea deep eutectic solvent system was used to leach blast furnace dust,
and then zinc was obtained by direct electrodeposition. The effects of liquid-solid ratio, leaching time,
and stirring speed on the leaching rate of zinc were investigated. After the leaching experiment, the cy-
clic voltammetry and electrodeposition experiments were carried out, respectively. The experimental re-
sults showed that the leaching rate of zinc reaches 71% under the conditions of liquid-solid ratio of 10
ml./g, the leaching time of 30 h, the stirring speed of 300 r/min, and the temperature of 70 °C. The cy-
clic voltammetry test confirmed that the reduction potential was —1. 4 V. X-ray diffraction and energy

spectrum analysis showed that the coating was metallic zinc with high purity. By analyzing the morphol-
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ogy of the coating, it was found that the zinc coating was composed of cluster grains of about 1 pm.
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Tab.1 Chemical composition of blast furnace dust

Element O C Fe Ca Zn Ti Pb \%

Content/% 33.21 24.41 23.45 8.83 6.12 2.67 0.69 0.29
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Fig. 1 Effect of liquid-to-solid ratio on leaching rate of zinc
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Fig. 2 Effect of leaching time on leaching rate of zinc
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Fig. 3 Effect of stirring rate on leaching rate of zinc
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Tab. 2 Optimization of process parameters by single factor

experiment

RN WEE Wi RM SR Rl
KWz /(ml/g) JE/C /b JE/(r/min) /%
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Fig. 4 Cyclic voltammograms recorded on glass carbon e-

lectrode in ChCl-Urea DES and ChCl-Urea-blast

furnace dust system
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Tab. 3  Onset and peak reduction potential and cathodic

peak current recorded on glass carbon electrode in

ChCl-Urea-blast furnace dust

DES Reaction E,/V Ey/V  Iye/(mA/cm?)

ChCl-Urea-blast In(D—Zn —1.38

furnace dust Sl 3.07
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Fig. 5 XRD pattern of coating
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SEM images(a,c,d) and EDS spectrum images
(b) of the coating of ChCl-Urea-blast furnace

gas slime after electrodeposition
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