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D1ssolutron Veloc1ty of Oxygen from H,O-Ar Atmosphere 1nto Molten Iron
(On. the kmetlcs of gas/molten iron reactlons—l)
‘Koin. ITO and Kokichi SANO.

Synopsis: - :
In order to study the kinetics of reactlon between atmosphere and molten iron, we in-

vestigated the rate and mechanism .of oxygen dissolution from Hzo Ar atmospheres into’

- molten iron. Results are as follows: -
The mechanism of reaction is supposed: to occur in three steps. At first, H,O molecules

A l from the atmosphere diffuse on the: gas/moltén iron interface, and the diffusion rate equat10n;

may bé -expected to be dm/di= D, FM (Pu;0-Pm,0i) /0 (1). At the gas/molten iron 1nterface

the chemical ethbnum, H:0(g) = Hz(g)+0, is always attained. At the last. step, O diffuses

from the surface of molten ° iron into theé core, and the corresponding. equation may be dm/dt

=D Fp ([O]:- [O1)/VéL (3) When "Eq. (1) is larger than Eq:.-(3), O is. accumulated on -.the:

.surface of molten iron and an oxide layer forms.

On the basis of the kinetic theory of gas molecules, it was conﬁrmed' that the chemlcal ~

reaction. between H:O and: Fe hardly proceeded in a gaseous phase of the lack of Fe vapor,
and it was supposed that the chemical reaction took place only at the gas/molten 1ron 1nter—
face.

interface in cases where no oxide layers appear at the surface of molten iron. In these cases,
the rate of reaction. is approximately proportional-to the partial pressure of H;O in atmos-

phere. When an oxide layer appears on the surface- of -molten iron, the reaction becomes one”

of gas/slag/molten iron and’ the rate determmmg step is the transport of O from the surface -

“of molten iron 1nto the core. (Received 22 Mar. 1963)

) Exper1mental ‘data’ seem to show that the rate determlmng step of the reaction is the
diffusion ‘of HyO- through the diffusion- layer in the . gaseous phase at the gas/molten iron
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A: Flowmeter, B: P20s, C Soda asbestos, D : Pt-asbestos furnace,
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I: Gas outlet, J: Molten iron, K: Preheater tube, L: 3-way cock.
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Application of the Quick Immersion Technique for
Temperature Measurement of Steel Bath in Ladle.

(On the continuous immersion pyrometry of molten steel—III)
Shinsaku ONODERA, Yutaka ARAKIDA and Noboru HIRAOKA

Synopsis:

Much data of measurements by the continuous immersion pyrometry in the steel makmg
process are treated by the statistical method. It is shown that a considerable scattering
exists in the values of temperature drop from tapping to pouring. So it would be difficult to
predict the bath temperature at certain time from the tapping temperature only. This scatte-

. ring is produced mainly by the tapping operation. The quick immersion technique in ladle

is developed as a supplementary method to the continuous immersion pyrometry. The results

obtained by this techniqﬁe support our previous conclusions. (Received 11 Apr. 1963)
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