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Abstract: A segmented heating blast furnace simulation experiment was conducted to investigate the migration
behavior of zinc during iron ore reduction and softening-melting processes. The reduction-volatilization
characteristics of zinc under different charging methods (top/bosh) and their impacts on blast furnace smelting were
analyzed. The results indicate that zinc is predominantly enriched in the top dust and coke regardless of whether top
charging or bosh injection is employed, with extremely low zinc content detected in the hot metal. When ZnO blocks
are introduced through top charging, comparable zinc contents are observed between the top dust and coke. In
contrast, when ZnO blocks are injected through the bosh, the zinc content in the top dust is significantly higher than
that in the coke, which is attributed to the rapid penetration of zinc vapor through the burden layer after being
subjected to high-temperature reduction at the bosh region, resulting in shorter residence time in the coke. The

catalytic effect of zinc on coke dissolution loss is demonstrated, leading to increased coke reactivity and decreased
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post-reaction strength, with the mechanism explained by the promotion of ketone group decomposition and CO

generation reactions. This study reveals the distribution pattern of zinc within the blast furnace and its influence

mechanism on coke performance.

Keywords: zinc loading; coke degradation; blast furnace operation; post-reaction strength; catalytic mechanism; low

carbon iron-smelting; zinc volatilization; cyclic enrichment
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Tab.1 The chemical composition of sinter and pellets w/%

JF#l  TFe FeO SiO, CaO MgO ALO, ZnO HAh

BRESH 75.11 142 7.64 1250 1.86 1.38 0.08 0.01
BRI 9026 0.89 593 1.08 076 1.01 0.07 0
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Tab.2 Proximate analysis of coke w/%
M, Ay Vi FCyy
0.48 11.43 1.36 86.73
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Fig.1 Schematic diagram of blast furnace charging method for zinc-bearing raw materials
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Tab.3 Heating program and reducing gas proportioning

system for blast furnace simulation experiments
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Fig.2 Schematic diagram of coke reaction experimental

apparatus
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Tab.4 Temperature and atmosphere control during the

coke reaction process
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Tab.5 Distribution of Zn element in the blast furnace

under different charging methods
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Fig.3 XRD pattern of dust collected from the furnace top
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Tab. 6 Adsorption capacity of coke in zinc acetate

solutions with different concentrations
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Fig. 4 Adsorption effect of coke samples in zinc acetate solutions with different concentrations
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Fig.5 SEM morphology of coke samples after immersion in

zinc acetate solutions with different concentrations
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Fig. 6 Relationship curves between zinc content and

performance parameters of cokes
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