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Deoxydatlon W1th Silicon and Manganese in the L1qu1d Iron-Chromium |

Alloy and Equ1hbr1um between Silica Saturated Slag and L1qu1d Tron—

 Yasushi Koyma and Kokichi Saxo. =

Synopsis:

The equilibrium between the liquid iron- chrom1um alloy and- the slag contalnlng FeO -

MnO, CrO and saturated silica was studied in the SiO; crucible at 1550°, 1600°, and 1650°C. .

The equilibrium constants for the deoxydation of silicon in the molten iron containing -

manganese and chromium Were calculated by using the thermodynamical equation mtroduced
by C.. WaGNER, and compared with the exper1mental values.

Even if the calculation was uncomplete in the dilute solution, the relatlons between the
concentrations of various components could be evaluated by using the Wagner’s equation,
but these thermodynamical calculations of oxides in the slag, even if the oxides were limited
to a few components, could be carried out only using the Gibbs-Duhem equation and it was
impossible for the multi-component systems.

-In the present paper, various metallic oxides in the silica saturated slags were considered

about how they react w1th the various elements in the molten iron. The results are sum-
marised as follows. :

1) The equilibrium constant for the deoxydatmn of silicon Was ‘evaluated by using the
various interaction parameters, and it turned out higher than that in the liquid iron-chro-
mium alloy with an increasing chromium concentration.

In' a multi-component system, it is assumed that the deviations of the equ111br1um con-
‘stants occur with the errors in the experimental procedure, errors in the interaction param-
eters and neglect of all terms after the second in the Wagner’s equation.

2) The activity of iron oxide increased with an increasing chromic oxide and a decreasing
manganese oxide. The reason for this is assumed to be that the free ferrous ion in the sili-
cate slags was increased with the ionic reaction between chromium and iron.

The activity of iron oxide was independent of temperature, and depended on the concen-

trations of coexistent components. It exhibited negative deviation from the Raoult’s law. -
3) ‘The distribution coefficients of chromium are affected by chromic oxide and manganese
oxide and do not show good agreement With those of Korber and Oelsen. The relation be-
tween the distribution coeflficients of chromlum and the activity of iron ox1de was represented
approximately by the equation.
~Lcr=548Are0+0°38

v4)~ The distribution coefficients of manganese also do not show good agreemen’c with those . .

of Korber and Oelsen. The relation between the distribution coefﬁc1ents of manganese and

the act1v1ty of iron oxide was represented approximately by the equat1on
Lyn= (5'37%107/T—2- 63><104) dreo
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5)" The effects of chromium and manganese on the solubility of silicon ‘were measured and
by arb1trar11y choosing the two elements iri the molten iron, the concentratxons of the other

- two elements and the oxides in the sﬂ1cate slags can be determined.
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Fig. 1 B~E The effects of the cocentration of manganese on
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The activity of iron oxide is mdependent
of the. temperature and dependent on
chromium concentration, showing nega-
tive deviation from the Raoult’s law. -
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and O, +, same as in Fig. 9.
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(Kmetlc study of decarburization in molten steel—VI)

Synops1s

Takehzko Fuin and Satoru URA

The author has pointed out in prévious ‘reports that the rates of transfer and diffusion of
reacting elements and reacted products are 1mportant in- the process -of decarbur1zat10n as
the reaction C+0 == CO takes place very rapidly. , B

The previous reports also stated that there are two regions in the process where the arriv-
mg velocitiés of carbon and oxygen determine the rate of decarburization, and the transi-
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