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Separation of Zinc and Iron from Blast Furnace Dust
by Selective Reduction
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Abstract: The blast furnace ( BF) dust was treated by reduction roasting with blue carbon as the reductant and the
obtained calcine was then subjected to magnetic separation for removing Fe,0,. The tailings after magnetic separation
were finally leached by sulfuric acid in order to effectively separate zinc from iron. Based on the thermodynamic
calculation, the influences of roasting parameters on zinc and iron leaching rate were studied. The results showed that by
adding blue carbon, the zinc ferrite in the BF dust was selectively reduced to zinc oxide and ferriferous oxide. With the
optimized roasting parameters, including the roasting temperature about 800 °C, the roasting time of 2 h and carbon
addition in quantities of 50% by weight of BF dust, the magnetic iron oxide was separated from the calcine by magnetic
separation. After that, the tailings of magnetic concentration were leached with a 1 mol/L solution of sulfuric acid for 1 h
at the room temperature, and the leaching rates of zinc and iron reached 75.39% and 27.46%, respectively.
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x1 BEMENULERS (RESH)/ %

Fe Zn Al Si S Cl Ca F Mg

58.43 7.680 1.005 3.642 2468 3.109 3.531 0.21 0.458

P Ba Pb Bi K Ti Cr Mn Cu

0.079 0.045 1.625 0.088 0.452 0.204 0.014 0.263 0.033

As Br Rb Sr Zr Cd Sn A

0.011 0.13 0.457 0.017 0.015 0.018 0.095 0.011
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£ 2 Zn-Fe-C-O RWBER EHREL

Fre SR
(1) Zn0+Fe,0, == ZnFe,0,
(2) 3ZnFe,0,+C == 2Fe,0,+3Zn0+CO
(3) ZnFe,0,+C == 2Fe0+Zn0+CO
(4) ZnFe,0,+CO == 2Fe0+Zn0+CO,
(5) 3Fe, 0, +C == 2Fe, 0,+CO
(6) FeO+C Fe+CO
(7) Zn0+CO Zn+CO0,
(8) Zn0+C Zn+CO
(9) Fe,0,+4C == 3Fe+4CO
(10) C+C0, == 2C0
(11) 3Fe+20, == Fe;0,
(12) 4Fe0+0, == 2Fe,0,
(13) 6Fe0+0, == 2Fe,0,
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