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Theoretical Analysis of Hot Metal Dephosphorization Pretreatment in Converter
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Abstract: Based on thermodynamic and dynamic calculation of hot metal dephosphorization in a
converter, and the analysis of production data of a 300 t dephosphorization converter of Shougang Jingtang
Steel Corporation, this paper studies the selective oxidation characteristics of Fe, Si, Mn, C, and Pina .
hot metal, and the main factors affecting dephosphorization. The phosphorus distribution between hot
metal and slag are also discussed. The results show that Si and Mn are oxidized first during oxygen
blowing when the oxygen potential increased, and oxidation of P and C occurs. To decrease the hot metal
pretreatment temperature to about 1 300 ~ 1 350 °C and control the slag basicity to about 1.7 ~2. 5 are the
key to solving the problem of removing P at high carbon content. Improving the slagging process in a
dephosphorization converter combined with high bottom gas stirring intensity can improve the
dephosphorization rate.
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Table2 Average composition and temperature of hot metal
added to converter in Shougang Jingtang
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Fig.2 Oxygen potential of the melts in equilibrium
with different elements
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Fig.3 Oxygen activity of the melts changed with the
content of various elements
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Table 3 A typical slag composition in the dephosphorization
converter in Shougang Jingtang
Ca0 S0, MgO FeO MnO ALO, BEAF
8% 22% 7% 10% 7% 3% 1.7
0% 20% 7% 10% 7% 3% 2.0
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Fig.8 Schematic of dephosphorization reaction on the
interface between slag and melt
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Fig.9 Effect of bottom-blowing rate on the phosphorus
contents of the semi-steel
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Fig.10 Effect of the agitating intensity of bottom-
blowing on the silicon and phosphorus contents
of the semi-steel
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