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Synopsis :

Experiments have been made in a 270t wansfer ladle. The reaction of dephosphorization proceeds
coupled with the oxidation of manganese; the lower the manganese content in the hot metal, the higher the
rate of dephosphorization. Gaseous oxygen accelerates the removal rate of manganese and retards that of
phosphorus.  Although from the industrial point of view, some amounts of gaseous oxygen are required to
suppress the temperature drop of hot metal, it should be kept at minimum during treatment. The
preferential oxidation of manganese over phosphorus is interpreted in terms of the difference of free energy
change of oxidation between the two. To suppress the manganese oxidation the basicity of the slag is a
key factor and should be kept higher than 8.0. In comparison with gaseous oxygen, oxide source such as
ore, mill scale, etc. provides a better dephosphorization. The rates of dephosphorization and
demanganization are approximated as the first order reaction and the apparent rate constants have been
experimentally obtained.

The apparent rate constants for dephosphorization were compared between Q-BOP, 1.D, K-BOP and the
present ladle injection. A comprehensive understanding has been made in terms of modified feeding rate

of total oxygen.
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Fig. 2. Relationship between phosphorus change

and oxygen consumption, where oxygen reacted
with silicon in bath is excluded.
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Table 1. Changes of hot metal compositions and stoichiometric consumption ratio of oxygen.

C (%) Si (%) Mn (%) P (%) Ti (%) Enriched
No oxygen
initial final initial final initial final initial final initial final ratio (%)
1 4.50 4.48 0.13 0 0.36 0.31 0.129 0.034 0.03 0 0
50.2 (%) 24.2 (%) 2.3 (%) 20.0 (%) 3.3 (%)
2 4. 48 4.24 0.15 0 0.31 0.26 0.142 0.037 0.03 0.01 0
50.3 (%) 27.0 (%) 2.2 (%) 21.3 (%) 2.1 (%)
3 4. 50 4.13 0.14 0 0.32 0.22 0.115 0.028 0.04 0 .24
59.5 (%) 19.3 (%) 3.4 (%) 13.6 (%) 3.3 (%)
4 4. 48 4.32 0.17 0 0.36 0.23 0.112 0. 064 0.03 0.01 32
37.3 (%) 34.0 (%) 6.6 (%) 10.8 (%) 2.4 (%)
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Fig. 6. Relationships between apparent rate con-
stants (kp, kyn) and enriched oxygen ratio.
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Fig. 8. Relationship between feeding rate of
oxygen and apparent rate constant.
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