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On the Kinetics of Carbon-and Oxygen-Transfer between
CO-CO; Mixture and Molten Iron

Koin ITto, Kazuo AMANO, and Hiroshi SAKAO

Synopsis:

Measurements have been done on the rates of carbon and oxygen transfer between CO-CO, mixtures
and levitated iron droplet. Supposing that the mass transfers between two phases determine the total
reaction rate, the kinetics of this reaction has been considered. Results obtained here are as follows: Type
of reaction at the initial period is different from that at the later period. At the initial, a simple absorption
of gas takes place independently of the composition of gas mixture. The rate is controlled by the mass
transfer at the melt side. At the later period, decarburization or carburization proceeds and the counter—
current flow of CO and CO, in gas phase controls the total rate. Itis concluded that whether iron is melted
by the levitation technique or in usual crucibles, there is no essential differences in the mechanism of re—
action, and that one or both of the mass transfers at gas and melt determines the total rate of reaction accord—
ing to the experimental conditions such as the flow rate and composition of gas, mass and violency of stir—
ring of melt. Re-examinations have been done for the previous investigations which proposed the inter—
facial chemical reaction mechanism as the rate determining step.

(Received May 30, 1974)
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Fig. 1. Schematic drawing of experimental
apparatus.
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Fig. 2. Change ot oxygen concentration during the
reaction with pure CO at various experi-
mental conditions.
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Fig. 3. Change of carbon concentration at the same
conditions as shown in Fig. 2,
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Fig. 4. Change of carbon concentration during the
reaction with various CO-CO, mixtures at
1825°C.
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Fig. 5. Change of oxygen concentration during the
reaction shown in Fig. 4.
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Fig. 6. Change of carbon concentration at the
initial period of reactions. Exqerimental
conditions and marks are the same as those

in Fig. 4.
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Fig. 7. Change of oxygen concentration at the
periods shown in Fig. 6.
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Fig. 8. Relations between carbon and oxygen con-
centrations.
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Dy ELLITTHMIRTHEMNTES. LhoT
INRFTRERG (1) OFERWERTHZLITE
K. DETELDOR - MERENOWMEBRENC oW T
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S TERbINBELTHE, TRk CO HARKE CO %5
FeEid, BHBVELZOEECHKITOE LTCERXN
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Table 1. Values of the diffusion constant for
CO-CO, gas. (cm?/fsec)

Temp. | Values shown in Ref. 13 | Caled. by

°G) Theoretical [Experimental] Equation 15

1 550 337 5-49 3:394+0-25
1 600 3-52 567 3-36+0-8
1 660 371 6-16 394415
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* : Results {rom present consideration.

Fig. 11. Dependence of the rate of decarburization
with CO-CO, mixtures on Pgg, from ref.
11 and on Pgo,.
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Fig. 12. Rate determining steps of the decarburi-
zation with CO-CO, mixtures. Points
were read from data in ref. 11.
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