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OX1dat1on of Molten Iron Alloys Wlth Atmosphere

(Studies on the kinetics of gas—molten iron reaction—YV)
- Koin Ito and Kokichi SaNo

-Synopsis:
" When molten iron or steel fully deox1dlzed w1th hydrogen or carbon contacts with such -
oxidizing gas as air, it .is observed that an oxide layer or particles appear on the surface of
molten metals before the oxygen content in the molten iron reaches the saturated value,
. [OJsat. ‘We oxidized iron alloys with H,O-Ar gas and studied the relations between oxidation
conditions and oxygen content, [O] 7> or carbon content, [C]y at the time, #y» when an oxide
_begins to form on the surface of molten metals, and time dependence of oxygen content.
Results obtained are as follows:
1) For carbon-free iron and its alloys,
| D06 Mo b o= [0y O] (5)
is derxved where ks=[Olsas/K, K is the equilibrium constant of reaction, H;O= H2+O D/
d¢ and Do/dr are transport coefficient of H,O in gas and of O in liquid-side diffusion layer,
respectively; M is atomic We1ght of oxygen and p is dens1ty of molten metal. Eq. 5 indica-
tes that in accordance with an increase of Pu,0 and with a decrease of oxygen solubility in
iron by the addition of alloying elements, [O]; decreases.
2) For carbon- contalmng iron and its alloys, [C]y is expressed by
!
“"where M' 1s atomic Welght of carbon and Dc/lz is transport coefficient of C in liquid-side
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-diffusion layer.

From Eq. 12, it is considered that with an increase of Pn,o in atmosphere,

[Cls becomes higher and that when [Ols.t decreases by the addition +of other alloying ele-

ments [C]y becomes higher.

3) Accordingly, the time required for appearance of ox1de on the surface, {5, is calculated

approximately by Egs. 15 or 16.

DuFM'
[Clo— [Cls=

DunFM

[OJI“[O]O=WPH20 3 SRS PP PP

— ; t st ersesscanessaasarstasesan e
ocVp Pro 1y

-(15)
(16)

where [O]o and [Clo are the initial contents at time £=0.

4) Present data were explained by the above equations qualitatively, but because of the
lack of data on reaction kinetics, quantitative treatment- ‘could not be achieved.

Some data by other 1nvest1gators on the oxidation of molten steels by air in teemmg pro-

cess were also explamed by the application of present results.
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Fig. 1. ~Oxidation of Fe-Cr alloys with-various’

H:O-Ar mixtures at 1600°C. E "
b ;\@\\\
- ST B~
48 P
o
S U o
—~qql— L T -
‘aQ N
-
= . . \\‘\‘\\\\
D] ==l
8 1T 1 T —
S e |
. O LS SN e
osF=* O S
04 L : :
) . 20 - 4 60 -

Time  (min)

I*I‘ig. 2. ‘Change of Cr contents of Fe-Cr alloys .
“in .the oxidation reactions shown in Fig. 1.
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