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The Rate of Oxygen Absorption of Liquid Iron

Synopsis:

Takao CHOH and Michio INOUYE

The process of oxygen absorption of liquid iron has been studied by taking the formation of iron oxide at

the gas—metal interface into account.

The rates of oxygen absorption have been measured by blowing Ar—

O, gas mixtures onto inductively stirred liquid iron.
It was confirmed that oxygen absorption from gas phase is represented by a model that most of gaseous
oxygen dissolves into liquid iron through oxide free interface, although some of them forms iron oxide at

the interface and then dissolves into liquid iron.

The results show that this model is valid for the process

of oxygen absorption in the range above 0.057 atm po,. When the partial pressure of oxygen is lower than
0.057 atm po,, however, the formation of oxide could be practically ignored, so that the rate of oxygen
absorption is controlled simply by the mass transfer in gas phase.
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Fig. 1. Effect of gas flow rate on the rate of
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Fig. 2. Effect of gas flow rate on the rate of
oxygen absorption of liquid iron at 1600
°C. Curves are represented by Eq. (9).
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oxygen absorption of liquid iron at 1 600
°C. Gurves are represented by Eq. (9).
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Fig. 4. Effect of gas flow rate on the rate of
oxygen absorption of liquid iron at 1600
°C. Curves are represented by Eq. (9).
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Fig. 5. Effects of gas flow rate and oxygen par-
tial pressure on the rate of oxygen
absorption of liquid iron at 1600°C.
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Fig. 6. Effect of sulphur addition and molybdenum
susceptor on the rate of oxygen absorption
of liquid iron at 1600°C.
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Fig. 9. Behaviours of oxygen accumulated at the
gas-metal interface 40gx, oxygen absorbed
by the dissolution of oxide O4 and oxygen
absorbed through the oxide free gas-metal
interface Oy.
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Fig. 10. Behaviours of oxygen accumulated at the
gas-metal interface 400x%, oxygen absorbed
by the dissolution of oxide Q4 and oxygen
absorbed through the oxide free gas-
metal interface Oy.

(51/ min, Po,=0.8 atm)
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