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Fig. 1 Particle size distribution of blast furnace dust
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Table 1 Chemical compositions of blast furnace dust (mass

fractions, %)

Zn Fe C Si0, CaO Cl K Na
9.54 359 135 63 3.9 3.0 0.5 0.3

o— 7ZnO
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Fig.2 XRD pattern of blast furnace dust
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Table 2 Phase distribution of zinc presented in blast furnace

dust (mass fraction, %)

ZnO ZnSOy, ZnS
5.82 291 0.69

ZnFe,0, Zn[Total]
0.062 9.54
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Fig.3 SEM image and EDS spectra of blast furnace dust: (a) SEM image; (b) EDS, Part 1; (c) EDS, Part 2; (d) EDS, Part 3
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Table 3 Chemical component of leaching solution in 1st-stage
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Fig. 6 Flowsheet of ammonia leaching of zinc from blast furnace dust
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Fig. 7 Chemical component changes in blast furnace dust
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Table 4 Phase distribution of zinc presented in leaching

residue (mass fraction, %)
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Material 582 291 0.69 0.062 9.54
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Fig. 8 XRD pattern of leaching residue
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Fig. 10 SEM images and EDS spectra of leaching residue: (a) SEM, Part 1; (a') EDS, Part 1; (b) SEM, Part 2; (b') EDS, Part 2;

(c) SEM, Part 3; (c') EDS, Part 3
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Removal of zinc from blast furnace dust by
ammonia-ammonium carbonate

LUO Xing-guo, WEI Chang, LI Xing-bin, DENG Zhi-gan, LI Min-ting, WANG Chen-yu, SUN Pu

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: In view of the problem that the high zinc content blast furnace dust could not directly recycled to iron making
process, a novel process for recovering zinc from blast furnace dust and resource utilization of dust was developed by
ammonia-ammonium carbonate leaching. The thermodynamic calculation results and zinc-ammonia coordination
principle show that removal of zinc from blast furnace dust by ammonia-ammonium carbonate is feasible. And the
experimental results show that the optimal reaction condition is as follows: NH; concentration 2 mol/L, (NH4),CO3
concentration 2 mol/L, temperature 50 ‘C, liquid-to-solid 6:1, leaching time 3h. Under the optimum conditions the
leaching rates of zinc and iron are 91% and 0.45%, respectively. The content of zinc decreases from 9.54% to 1.13%, and
the content of iron increases from 35.9% to 47.6%. The XRD and SEM-EDS analyses of leaching residue show that the
oxides and sulfates of zinc in the raw material are dissolved and leached, the zinc-iron spinel is not leached and present
together with the iron oxide in the residue. This is the reason why the leaching rate of zinc is hard to be further improved.
Besides, the distribution of the leaching residue particles is uneven, and the surface is loose and porous, which is
beneficial to the subsequent treatment of blast furnace dust.
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