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Kinetic Studies on the Steel-Making Reaction. -

(On the nucleation and growth of CO bubbles in liquid steel)

Kichizo NiWa and Mitsuo Shimoji

_ Synopsis: .
The reaction of carbon oxidation in liquid iron,
. C+0 — CO (g)
should be rapid in true terms of homogeneous chemical reaction. This can be confirmed by
the theoretical reason of the absolute reaction rate theory. The most reasonable view for
the rate determining step of the above reaction may be obtained from ““diffusion film theory”’.

1) The thickness of the diffusion layer is briefly discussed in terms of Reynolds’ number
of liquid iron. The nucleation and growth of CO gaseous bubbles are explained from the point of
view of the ‘‘theory of heterogeneous phase transformation ”” and the ‘‘theory of diffusion
film.”’ ,

2) 1If the rate of carbon-oxygen reaction in liquid iron were controlled by the process of
““homogeneous one’’, the rate of this reaction energet1cally leads to too very large value
compared to observed one.

3) The most reasonable process determining CO format1on would be a transport of the
dissolved carbon (g) and oxygen (O) to the existing surface of CO bubbles.

4) The favorable place of nucleation for CO bubble formation would be in the solid-metal
interfaces such as the hearth-metal interfaes.

5) The rate of carbon oxidation in the open hearth has a weak tendency to diminish with
decrease of carbon concentration.

* O3 4 AEAKMBRECTRE O duHEEAFEERHE, BHE
ek eEBRFEERDER, BHE
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