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Effect of FeO in Dripping Slag on Blast Furnace Hearth Drainage

Koki NISHIOKA, Takayuki MAEDA and Masakata SHIMIZU

Synopsis

: Japanese iron and steelmaking industry has to reduce CO, emission by 10.5% in 2010 relative to the level of emissions in 1990. Stable blast
furnace operation is required to reduce energy consumption and CO, emission in iron and steelmaking industry. For the stable blast furnace
operation, precise controlled drainage is one of the important factors. However, there are many unrevealed phenomena in the hearth to per-
form the stable operation. Therefore, in this work, the effect of iron and slag dripping pattern, FeO concentration in the dripping slag on the
iron and slag surfaces, thermal properties of refractory and brick on drainage temperature, temperature distribution in the hearth, temporal
variation of iron and slag drainage rates and interfaces shapes were investigated by using three-dimensional mathematical model.

The results indicate that more than 2 mass% FeO in dripping slag will cause deterioration of slag drainage ability due to high slag viscosity
around tapholes. Continuous monitoring of FeO concentration in the tapping slag is effective to prevent deterioration of slag drainage ability.
The trends of the other side of tapping taphole temperature were varied dramatically according with FeO concentration in the dripping slag.
Even in the case of 0 mass% FeO in the dripping slag, there is a solidificd slag near the hearth wall except around the tapholes. A peripheral
distribution pattern will result in a stable drainage. Slag, which dripped on near the other side of the tapping taphole, stays around the tap-
hole, and does not drain from the tapping taphole located opposite side.
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Fig. 3. Effect of FeO concentratlon in dripping slag on taphole temperatures. Total heat transfer coefficient of wall and bottom are

21.42W/m?*-K, 7.14 W/m?- K, respectively.
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Fig. 4. Effect of FeO concentratlon in dripping slag on taphole temperatures. Total heat transfer coefficient of wall and bottom are

15.0 W/m*-K, 5.0 W/m?- K, respectively.
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Fig. 5. Effect of FeO concentration in dripping slag on FeO concentration vicinity of tapholes. Total heat transfer coefficient of
wall and bottom are 15.0 W/m?-K, 5.0 W/m*- K, respectively.
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Fig. 6. Effect of FeO concentration in dripping sla% on gas-slag and slag—iron interfaces shapes. Total heat transfer coefficient of
wall and bottom are 15.0 W/m?- K, 5.0 W/m?*- K, respectively.
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Fig. 7. Effect of FeO concentration in dripg)ing slag on total, iron and slag drainage rates. Total heat transfer coefficient of wall and
bottom are 15.0 W/m?-K, 5.0 W/m?*- K, respectively.
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Fig. 8. Effect of dripping pattern of iron and slag on temperature distribution and interfaces shapes.
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Fig. 9. Temporal variation of temperature distribution and interfaces shapes.
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FeO in dripping slag : 2mass% 5mass% 10mass%

By :21.42WIM2eK
Protom *7-14WIM2eK

By © 15.0W/M2K

Fig. 10. Effect of total heat transfer coefficient of hearth wall and bottom, and FeO concentration in dripping slag on temperature
distribution in the hearth at the beginning of the tap.
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Prootom +5-0VWIM2-K

B+ 15.0WIM2eK

Fig. 11. Effect of total heat transfer coefficient of hearth wall and bottom, and FeO concentration in dripping slag on temperature
distribution in the hearth (below liquidus temperature of the slag) at the beginning of the tap.
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Fig. 12. Effect of total heat transfer coefficient of hearth wall and bottom, and FeO concentration in dripping slag on FeO concen-
tration in the hearth at the beginning of the tap.
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