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Kinetic Study of the Decarburization of Liquid Iron

Rokuro SAakacamr

Synopsis:

Under various conditions the liquid iron-carbon alloys were oxidized by blowing A-O, gas onto the
surface of the melt and the decarburization process was followed by sampling either the melt or the
gas phase. The results obtained are summarized as follows:

1. In high carbon range the rate of decarburization is independent of the C content and increases
in approximate proportion to the oxygen concentration in A-O; gas. The O content remains constant
before the C content reaches the critical values which depend on the oxygen concentration in the gas.

2. In low carbon range the rate of carbon removal decreases as the C content decreases. The
reaction was accompanied by the emission of iron oxide fume and an increase of the O content.

3. When the alumina tube is situated at a distance of 25 mm from the surface, the rate of carbon
removal is independent of its area and, therefore, the reaction takes place merely on the small portion
of the surface. Owing to the gaseous diffusion into the A-Q, gas stream, about 10 minutes is
necessary for the decarburization to reach steady state.

4. When the tube is located at a distance of 125 mm, the rate of decarburization is much lower
than in the case of 25 mm within the range of oxygen concentration 0~40% and in this range the

fume is evolved noticeably.

5. In high carbon range the oxygen in the gas burns the evolved CO and the reaction Oy+2C0O=

2CO; goes on to completion at the flame front.

6. The rate of decarburization increases as temperature lowers, especially in the case where the

tube is located at a distaunce of 125 mm.

7. The mechanism of the formation of iron oxide fume is discussed in relation to the rate of
vaporization of molten iron and the flux of CO, which diffuses through the vapor phase.
8. It is confirmed that in both ranges of C content the gaseous diffusion to the surface of the
melt controls the decarburization in these experiments. ‘
(Received 29 Mar. 1966)
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Fig. 1. Experimental apparatus.
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Fig. 2. Change of carbon and oxygen contents du-
ring decarburization at 1580°C, O, 18%.
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Fig. 3. Change of carbon content under various

oxygen concentrations in A-O,; gas at
1580°C.
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Fig. 5. Effect of surface arca on the rate of decar-
burization and exit gas composition.
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Mass-Transfér from Solid Metal Cylinder into Liquid Metal
Mineo Kosaka and Susumu MiNowa

Synopsis: . .

1) Mass-transfer coefficient, k, from rotated or static solid metal cylinder surfade into liquid metal,
was measured chemically or gravimetrically.

In this report, steel-Al, steel-Zn, Cu-Pb, Zn-Hg and Sn- Hg were employed as the combination of
solid metal cylinder-liquid metal bath. -

Correlation of mass-transfer coeff. to the physical properties of liquid metal, diffusion coeff., charac-
teristic length of the cylinder- and experimental conditions (temperature, speed of rotation, etc.) was
analysed non-dimensionally. : o

Results obtained are as follows:
Jd=(k/U)(5c)?/3=0.065 (Re€)~°-25; rotated cylinder
(Sh)=0.124 (Gr-mx Sc)!/3; static cylinder

2) These equations were rearranged to estimate the mass-transfer coeff. in the dissolution process
of steel cylinder into liquid Fe-C alloy at about 1400°C.

k=9-14x10-4(L) -0.25(U)0-7 : rotated cylindcr
k=1-17X10-2(4p)0-333 : static cylinder

Experimental results fairly agreed with the estimated values in the case of rotated ylmder but were
about 30% lower than estimated values in the case of static cylinder, as averaged k.

3) It would be concluded that the non-dimensional correlation of mass-transfer, predicted in common
fluid at lower temperature, holds fairly well even with high temperature liquid metal such as Fe-C
alloy at 1400°C in spite of technical difficulties of experiment at high temperature (especially in free
convection) and the lack of the fundamental data on physical properties, diffusion coeff. of liquid
metals.

(Received 19 Apr. 1966)
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