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Design principle and industrial practice of rotary Kiln on
zinc-containing dust sludge disposal in iron and steel enterprises
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Abstract: Zinc-containing dust sludge produced by iron and steel enterprises is mainly dust collected by dust removal
system of blast furnace, converter and electric furnace or sludge produced by wet dust removal. The zinc-containing dust
sludge contains a lot of impurities such as zinc,which will affect the normal operation of blast furnace and other equipment
and cause waste of zinc resources. Due to its maturity and stability, low investment and operating costs, and strong
adaptability to raw materials , the rotary kiln process have become the mainstream process for the disposal of zinc-containing
dust sludge. With the in-depth promotion of the concept of “solid waste does not leave the factory” ,the disposal technology
of zinc-containing dust sludge rotary kiln will also be widely used in iron and steel enterprises. The design principle,
process flow and actual operation of disposal production line of a 1. 5 x 10° t/a zinc-containing dust sludge rotary kiln in an
iron and steel enterprise are mainly introduced. The production line is designed with a new rotary kiln disposal technology
with “low carbon, stability , coordination, intelligence and environmental protection” ,which effectively solves the problem of
easy ring forming of rotary kiln, high level of intelligent control, wide applicability of raw materials, and has such
characteristics as low process energy consumption, high zinc recovery rate and high iron metallization rate of kiln slag,

which can realize the comprehensive utilization of zinc-containing dust and sludge resources. After the project is put into
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operation, it runs stably, the design requirements of the production indicators are met or exceeded, and good economic

benefits are obtained.

Key words: iron and steel enterprises; zinc-containing dust sludge; rotary kiln; design principle; industrial practice
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Table 1 Main chemical composition of raw materials %

JECRL 4 FR C TFe Fe, 0, FeO Zn0

Si0, Ca0  Mg0 Na,O K,0  PhO  ALO,

HRANBIOR K 1,02 52,20 70.44  3.72  2.57
B TR 26.01 38.54  46.80  7.43  3.94
BRI 80.87  3.41  3.73  1.03  0.24

0.91 11. 44 1.01 0.36 0.49 0. 06 0.11
5.65 1.82 1.59 0.29 0.19 0.22 3.19
3.42 1.94 0.19 0.36 0. 06 0.00 2.74

%2 FARLESROEEENLERS

Table 2 The chemical composition of mixtures and raw material supply of different proportions

I e/ (1-d ) H2E Y (B RO /% n(C)/
G5 BERIBCEIR B TR BRAK € Fe,0, FeO ZnO  PhO  CaO MgO Na,0 K,0 Si0, ALO, n(0)
1" 235.65 72.00 34.34  14.89 58.16 4.39 2.69 0.19 8.13 1.08 0.34 0.38 2.33 1.13 1.00
2 259.20 72.00 28.80  11.02 61.39 4.52 2.80 0.15 8.59 1.12 0.34 0.40 2.21 1.00 0.69
323400 126.00 —  9.77 61.69 5.10 3.08 0.12 7.88 1.22 0.33 0.38 2.66 1.25 0.60
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Fig.2 Content changes of Fe, C, Zn, CO and CO, under different proportions calculated theoretically
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