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A New Scale of Basicity in Oxide Slags and
the Basicity of the Slags Containing Amphoteric Oxides.

Kazumi Mori

Synopsis:

The well-known fact, that r=Fe?*/(Fe?*+Fe3*) is increased by additions of basic oxides
and decreased by acidic oxides under the constant oxygen pressure, has been selected to
measure the basicity of slags. If the concentration of the slag, whose basicity is to be de-
termined, is represented by C= 3 M/(ZFe+ 3 M), where 3Fe=Fe?*+Fe?* and SM=Ca?*+
Sit++ Tit++ AB+ 4 ...ocn , and 7 of the pure iron oxide by #;, the new scale of basicity is given
by the equation B = {(r—#,)/C} X 10.

The studied slags are (1) pure oxides CaQ, SiO;, TiO: (2) binary slags CaO0-Si0O,, CaO-
TiO,, Si0:-TiO,, Ca0-Al0;, Si0z-Al:05, 2and (3) ternary slags Ca0-Si0:-Ti0;, Ca0-Si0:~A1;0;.
Samples used in the experiment are of iron oxide with additions of the slag, whose basicity is
to be determined. The slag sample is equilibrated under an atmosphere of COy/CO=13"3
at a temperature of 1480°C. The basicity (B) was determined from the results of analyses
for Fe?* and Fe?*. ' :

The values of B for CaQ, SiO: and TiO: are such as would be expected from the metal-
oxygen bond strength. In the systems CaO-SiO. and CaO-TiO., B changes approximately
linearly with mol 9%, but in the system SiO;-TiO; a maximum appears. The basicity of CaQ
is decreased by the additions of Al:03, while that of SiQ; is increased.

Isobasicity lines of the ternary systems are shown in the ternary diagrams, and efnpirical
equations of basicity were obtained for the concentration range CaO/SiOz;=1/3~4 and TiO:
(or Al;O3) =0~259%. At a certain Ca0O/Si0O. the basicity does not change with additions of
TiOs or Al,O3;. The basicity corresponding to this Ca0O/SiO; is termed the isoelectric point
(Biy. At lower ratios of CaO/SiO: B is increased and at higher ratios decreased by additions
of TiOy or Al:0;. Thus by the term of isoelectric point the amphoteric behaviour of slag
constituents can be discussed quantitatively. It was found that B; is decreased with increase
of the metal-oxygen bond strength.
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Fig. 3. Experimental furnace. -
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The Mechamsm of Decarbomzatmn

(Kinetics of decaﬂoonmatmn in molten steel—V)

Takehiko Fujii

Syn0p31s .
From the many results of reports, (I)~(Il), the mechanism of decarbonization was con-

sidered, firstly in a high-frequency induction furnace in which slag did not exist and secondly

in an open hearth furnace in which slag existed. The following results were obtained:

(1) In a high-frequéncy induction furnace in which slag did not exist, the inclination of
moving velocity of molten steel by stir under free surface was small, and the boundary layer
could be neglected. But there existed thin layér in which C was gradually decrease(_i' by
reaction of oxygen during a flow along a free surface. ‘

(2) Above the free surface, there existed Fe-O reaction phase. This phasé was a thin layer in
which existed (a) vapour of iron (this vapour pressure (I mmHg, 1600°C) deéreased gradually

as becoming more distant from the free surface.), (b) FeO molecules and FeO drops.formed by
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