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Optimizing Reaction Efficiency of Dephosphorization Furnace to Expand
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Abstract

To reduce CO, emissions at Kakogawa Works, efforts have been made with a focus on expanding scrap
utilization in the dephosphorization furnace and, as a preliminary step, on improving dephosphorization reaction
efficiency. The following issues were addressed from a chemical engineering perspective: (1) promotion of
phosphorus transfer to the hot-metal/slag reaction interface, and (2) improvement of the bottom-blowing gas
injection method (bottom-blowing pattern) in the dephosphorization furnace, based on the notion that increasing
the reaction interfacial area through enhanced slag entrapment would be effective. First, as a preliminary study,
water model experiments confirmed that an effective means of realizing this concept is to switch from gas blow-
in where the inner-tuyeres flow rate exceeds that of the outer tuyeres, to a uniform flow rate from the outer
tuyeres. Next, a demonstration test in the dephosphorization furnace confirmed that the reaction efficiency
improved as intended. On the basis of these results, the bottom-blowing pattern of the dephosphorization
furnace was improved, and full-scale implementation was completed in March 2025.
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Fig.1 Schematic flow of steelmaking process in Kakogawa Works
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Fig.2 Schematic of dephosphorization furnace
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Fig.3 Mechanism of dephosphorization reaction and concept of
efficiency improvement
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Table 1 Gas blow hole arrangement of water model cell

Number | r(mm) ©(deg) | Number | r(mm) O(deg)
1 220 30 6 104 0
2 104 90 7 220 0
3 220 120 8 220 330
4 220 0 9 104 270
5 104 0 10 220 210
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Fig.5 Overview of mixing time measurement
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Table 2 Gas blow rate ratio in mixing time measurement (per hole)

Gas blow rate ratio(%)
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Fig.6 Overview of metal/slag mixing simulation
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Table 3 Gas flow rate ratio in metal/slag mixing simulation (per hole)
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Fig.7 Schematic of involved particle evaluation by image analysis
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