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Rate of Dephosphorization of Liquid Iron by Solid Lime

Synopsis:

Yasuji KAWAL and Hidetoshi NAKAJIMA

Dephosphorization of liquid iron by solid lime was studied by melting metals containing phosphorus in

lime crucibles under gas flows of H,O-H,~Ar, H,O-Ar and O,-Ar.
by the chemical analysis of samples taken from the bath at appropriate intervals.

were as follows:

The rate of reaction was determined
The results obtained

1) Dephosphorization reaction proceeded at nearly constant rate.

i) The rate of dephosphorization increased with increase of the oxygen potential of gases.

the temperature on the reaction rate was weak.

Effect of

iii) At low py,0/pm, ratio of gas mixtures phosphorus and oxygen contents changed during a run
along the equilibrium with solid tetracalciumphosphate and calcium oxide, but at higher ratio those were

higher than equilibrium values.

iv) Under present experimental condition, the rate of dephosphorization was determined by the rate

of oxygen supply from gas to the liquid iron.

v) In the case of metals containing carbon, decarburization preferentially occurred prior to dephos—
phorization due to the differences of the reaction surface and of the affinity to oxygen.
(Received Jan. 19, 1972)
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Fig. 2. Changes of phosphorus and oxygen contents
during runs at 1593°C
(pH,0/pu,=0"107—0-372).
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Fig. 3. Changes of phosphorus and oxygen contents
during runs at py,o/pu,=0'372
(1593°C, 1646°C, 1 706°C).
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Fig. 4. Changes of phosphorus and oxygen contents
during runs at 1593°C (py,o/pu,=0"724-
2-66).
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‘Fig. 7. Changes of phosphorus and carbon contents
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1 593°C under H,O-Ar gas flow.
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Fig. 11. Changes of phosphorus content during

runs under reduced interfacial area.
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Fig. 15. Effect of the ratio of pu,o to pu, on the
rate of dephosphorization at 1593°C.
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Fig. 16. Changes of the values of (pu,0/fu,— [%0O]
/Ko)/ ([%P]+4Mp[9%01/25Mo)  during
runs at 1593°C and py,0/pu,=0"208, 0-372.

Table 1. Overall mass transfer coefficient
of oxygen, K;, (cm/sec).

.0/ bu, :
0-208 0-372
Temp. (°C)
1593 0-0042 0-0025
1 646 00053 0-0010
1700 0-0034 0-0036

Table 2. Overall mass transfer coefficient
of oxygen, Ky at 1 593°C.

1-44 1-59 2-66
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Fig. 17. Relation between phosphorus and oxygen
contents of metals containing carbon at
1 593°C. .
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Fig. 18. Relation between carbon content of metal
at the beginning of dephosphorization and
the rate of H,O vapor supply.
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