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Research progress on comprehensive utilization technology of

zinc-containing dust in iron and steel enterprises

ZHANG Huachao, MA Ding, LANG Mingsong, XIA Yongfeng, GUO Xiujian
(Chongging CISDI Thermal & Environmental Engineering Co., Ltd. , Chongqing 401122, China)

Abstract: The zinc-containing dust generated in the production process of iron and steel enterprises has such
characteristics as large output, fine particle size,complex chemical properties, etc. ,and most of them are generally toxic. If
this dust is not disposed of properly, it will not only threaten human health, but also cause serious environmental
pollution. However, zinc-containing dust is rich in valuable elements such as iron,carbon,and zinc,and has great potential
for recycling, making it an extremely valuable secondary resource. The formation mechanism and physical & chemical
properties of zinc-containing dust in iron and steel enterprises are systematically summarized, the principles and
characteristics of carbon carbothermal reduction process, wet process and microwave process are elaborated in detail , and
the research progress and application status of each process are sorted out and analyzed. Research indicates that zinc-
containing dust mainly includes blast furnace dust, converter dust, and electric furnace dust, and its physicochemical
properties are relatively complex. Among them,zinc in blast furnace dust mainly exists in the form of zinc oxide, while zinc
in converter dust and electric furnace dust mainly exists in the form of zinc ferrite. Microwave process treatment of zinc-
containing dust has such advantages as uniform heating, cleanliness and high efficiency. It can provide an environmentally
friendly and sustainable technical path for iron and steel enterprises to dispose of metallurgical solid waste. In the future , we
should focus on the heating behavior and dielectric properties of zinc-containing dust, and further explore the influence of

different additives, pellet sizes and shapes, pellet-making methods and other factors on the structural changes of zinc-
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containing dust under microwave conditions,so as to promote the development and application of microwave technology.

Key words: blast furnace dust; converter dust; electric furnace dust; carbon carbothermal reduction process; wet

process; microwave process
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Fig. 1 Formation process of electric furnace dust
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Table 1 Main chemical composition of typical zinc-containing dust %
WL AT ST S Fe Zn C Ca Mn Mg Si K Pb Al S22 CHR
1 36.80 1.49 21.70 5.38 — 0.71 5.21 0.87 0.59 2.33 [29]
R i 2 30.90 0.94 25.23 3.21 — 1.64  3.29 — — 1.08 [30]
3 43.60 0.40 20.50 5.57 — 0.42 3.03 — — 1.54 [11]
1 53.89 3.63 — 5.99 — 1. 14 — 0.42 — 0.05 [12]
b 2 55.10 6.26 ~ — 4.1l —  L75  — 052 —  0.38 (8]
3 57.64  3.10 — 4.27 0.57 0.78 1.63 — 0.04 0.21 [31]
1 42.30 9.72 — 5.38 2.67 1. 60 1.91 1.61 0.19 0.45 [32]
ZENaY 7 2 26.39  20.88 — 7.45 2.23 0.79 2,24 2,11 1.96 0.35 [33]
3 36.69 23.95 — 4.35 4.44 — 1.74 — 1.24 — [34]
K2 SEHMETETRHNWHEER
Table 2 Phase constituents of key elements in zinc-containing dust
R A TR Fe Zn K Na Pb C Cr S22 CHk
Eb#r Fe Fe,0,.Fe,0,.FeO ZnS.Zn0 . ZnFe,0, KCl NaCl — C — [11,35]
gy Fe FeyO,.Fe, 05 . FeO Zn0 .ZnFe, 0, — — — C — [12 -13]
G2 (aF 7N Fe, 0, .Fe,0, Zn0 . ZnFe,0, KCl1 NaCl  PbO.PbCl, —  CrO.FeCr,0, [36-37]
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Fig.2 The reaction mechanism of the carbothermal

reduction process

IEEZ3ZN AR

Zn0(s) +C(s)=Zn(g) +CO(g) (1)

ZnFe,0,(s) +4C(s)=Zn(g) +2Fe(s) +
4CO(g) (2)

3Fe,0,(s) + C(s)==2Fe;0,(s) +CO(g) (3)
Fe,0,(s) +4C(s)==3Fe0(s) +4CO(g) (4)

FeO(s) +C(s)=Fe(s) +CO(g) (5)
(] 42238 i S
Zn0(s) +CO(g)=Zn(g) +CO,(g) (6)
ZnFe,0,(s) +4CO(g)=7n(g) +2Fe(s) +
4C0,(g) (7)
3Fe,0,(s) + CO(g)==2Fe,0,(s) +CO,(g)
(8)
Fe,0,(s) + CO(g)==3Fe0(s) +CO,(g) (9)
FeO(s) + CO(g)=Fe(s) +CO,(g) (10)
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Fig. 4 Process flow diagram of rotary hearth furnance
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Fig. 6 Common leaching agents and leaching principle
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