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On the Kinetics of Decarburization of Liquid Iron with
Ar-CO-CO, Mixtures

Kazuo AMANO, Koin ITO, and ‘Hiroshi SAkAO
Synopsis: : g

The decarburization rates of liquid iron have been measured in the vavious Ar-CO-CO, mixtures by
using the levitation technique. The concentrations of carbon and oxygen change mostly along the carbon-—
oxygen line in equilibrium with Ar-CO-CO, mixture under the condition that the oxide film is not formed
on the surface of liquid iron. The reaction finishes at a concentration determined by Pcoy/Pco. The rate
has been analyzed by assuming that the mass transfers between the two phases determine the overall reac—
tion rate. The following rate equation has been obtained under the condition of ng+ng=constant;
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At the high concentration of carbon the decarburization rate is regarded to be controlled by the mass trans—
fer in the gas boundary layer. The rate is gradually reduced, because the resistance of the mass transfer
in the metal boundary layer increases and the driving force of the reaction decreases as the concentration

of carbon becomes lower. The iron droplet exploded due to the formation of the oxide film on the surface
at the high partial pressure of CO,. For a short period at the beginning, the rapid reaction occurs to reduce
both the concentrations toward the equilibrium line of Peo+Pco, in Ar—~CO-CO, mixture. The reaction
can be satisfactorily explained by the mechanism that G-O degassing and decarburization take place at

the same time during this stage.
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Fig. 1. Change of the concentration of carbon
during the reaction with various GO-CO,
mixtures.
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Fig. 2. Change of the concentration of oxygen
during the reaction shown in Fig. 1.
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Fig. 3. Change of the concentrations of carbon
and oxygen during the reaction with
various Ar-CO-CO, mixtures.
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Fig. 4. Relations between the concentrations of
carbon and oxygen during the reaction
shown in Fig. 1, 2 and 3.
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Fig. 5. Relations between the concentrations of
carbon and oxygen at the initial period
of the reaction with Ar-CO-CQO, mix-
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Fig. 6. Change of the concentration of [carbon
during the reaction with various Ar-CO,
mixtures.
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Fig. 7. Change of the concentration of oxygen at
the same condition as shown in Fig. 6.
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Fig. 8. Relations between the concentrations of
carbon and oxygen during the reaction
with various Ar-CQO, mixtures.
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Table 1. The experimental values of the equilibrium
constants obtained by the reaction of the
levitated iron droplet with CO-CO, at

1 800°C.
PCOz Ge O¢
(am) | (%) | %) ‘ Ko | Ko ! s
0.019 | 0.0403 | 0.0570 | 1290 3.02 427
0.040 | 0.0194 | 0.1240 | 1190 2.98 400
0.078 | 0.0100 { 0.2915 | 1093 3.46 316
av. ! 1 260 3.0 420
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Table 2. Partial pressure of CO, in equilibrium
with carbon dissolved in liquid iron.

Temp. (°G) 1800 1 600

Pco+Pco, (atm) 1.0 0.5 1.0 0.5
% C Pfo,(atm) x 102
0.01 6.82 1.82 13.72 3.29
0.02 3.63 0.94 7.80 2.10
0.04 1.86 0.47 4.16 1.08
0.06 1.24 0.31 2.81 0.72
0.08 0.92 0.23 2.11 0.54
0.10 0.73 0.18 1.68 0.43
0.20 0.%4 0.09 0.80 0.20
0.40 0.15 0.04 0.35 0.09
0.06 0.09 0.02 0.20 0.05
0.80 0.06 0.01 0.13 0.03
1.00 0.04 0.01 0.09 0.02
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Fig. 12. Shematic diagram of the relation between
the concentrations of carbon and oxygen
at the initial period of the reaction with
Ar-CO-CO, mixture.
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