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Static Model of Iron Bath Smelting Reduction Process with
Thick Slag Layer
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Abstract; A two-step three-segment iron bath smelting reduction process with thick slag layer was
proposed. The thick slag layer in the smelting reduction vessel was adopted to ensure the
separation between the oxidation exothermic of oxidation zone and the reduction of reduction
zone. The use of gas reforming furnace improved the gas utilization rate, and the use of rotary
hearth furnace pre-reduction matched energy consumption of whole system to be lowest. Based on
the material balance and energy balance principle, a static model of the process was established.
According to all set aspects of process in production, the mass consumption and energy
consumption were obtained and compared with other ironmaking processes to clarify the
characteristics and advantages of the present process, which could provide a reference to the
production practice.
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Schematic diagram of thick slag smelting reduction process
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Table 1 Mass balance of rotary hearth furnace
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Fig. 2 Iron bath smelting reduction vessel with Table 2 Heat balance of rotary hearth furnaceil
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Table 3 Basic parameters of SRV with thick slag layer
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Table 5 Heat balance of SRV~ kg-t™'
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Table 4 Mass balance of SRV kg-t™'
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Table 6 Comparison of chemical composition before
and after gas reforming( volum fraction) %
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Table 7 Mass balance of gas reforming kg-t™
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Table 8 Heat balance of gas reforming kg-t™'
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Table 9 Comparison of mass and energy consumption
among various processes
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