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The Deoxidation by Metal- (Acidic or Basic) Slag Reactions.
(Kinetic study on the deoxidation of steel—II)

Nobuo SANO, Swumio SHioMI and Yukio MATSUSHITA

Synopsis:

The mechanisms of deoxidation utilizing the potential difference ' of oxygen between metal
and acidic or basic slag and of other accompanying reactions were intended to be solved.

At first oxygen, manganese and silicon transfer rates between iron bath and MnO-FeO-SiO;
ternary slag saturated with silica were measured. Then the reactions between such slags
and iron bath which previously contained manganese and silicon to confirm the existence of
quasi-equilibrium states were investigated.

The obtained results were discussed with the unsteady diffusion equations and rate deter-
‘mining steps were worked out by experimental results and calculations.

The conclusions are as follows: , :

1) The deoxidation rate would be mainly controlled by the transfer rate of oxygen from

. iron bulk to the interface but the res1stance of slag to the diffusion of oxygen could not be
neglected.

2) The dissolution rate of manganese oxide might be controlled by the diffusion of mang-
anese from the interface to iron bulk. :

3) Addition of lime to those ternary slags increased the 'dissolution rate of manganese
oxide but decreased the deoxidation rate.

4)  Quasi- equlh’bmum states, in other words, minimum or maximum values of some com-
ponents were observed.

__For the experiments using basic slags the authors developed lime cruc1b1es utilizing appro-
prxate amount of titanium oxide as binder in order to keep both phases, slag and metal.
Because of some failures in making crucibles, attention was mainly paid to the transfer rate
of manganese between metal and slag.

According to the obtained results:

1) . The deoxidation is a little faster than in case of acidic slag because of difference of
slag constitutions. ,

2) The dissolution rate of manganese oxide would be controlled by the diffusion of man-
ganese ion.

3) Silicon in iron bath increases the dissolution rate of manganese oxide.

4) The rate of elimination of manganese in iron bath by iron oxide of slag could be cont-
rolled by the diffusion of manganese in iron bath.

5) Manganese transfer between iron bath and magnesium oxide bearing slag is much slow-
er than in case of lime bearing slag. _ (Received 1| June 1964)
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|




(-

2

BB X IR 5 5 21T Y B EENBE C T SRR S onT 177

LOREDT L H L DRI DN TIE®DA) X D
%(Fe0) > 1 D41 Mn ORI T 5 L% 2 Bh
50T, ' :

dCM_n.*__?.<2DM“n'I) )1/2(
dt "\ rnrpe

Cun2* }
Mn— — ~
e m

/

e (16)

M =54 X 103X Cpe2+
MMEHE LT Cvn=0 EFHUE

dCun_ Cunr

dt  Cpe?+
L7eit - THERNE & SHEE & 2T 5 L FiRoE

ATHEOWMERILLS T 5 L2555, Mn OEER
BB 2 2 bhd . RISYHO Fed+ oiRpEssIkdy
TNEWVE EVE C. WasNERDDB R T W5 2 & < Mn2+

DYRBIAS TR D BN T L B

LOX ik, oAy, BEOMET 5 FEEIIBE
TR DHNT RIS D < 2%, SiOa00 fREER 1L
Fig. 9 {/R 3 D Wi O RIS ICH S TR b = 5 0 4 —
BT D RKRE VDI (Si04~, Siz0i- @ Si-O bond
BB LERD D) LEREERTSH 5 & v bitTn
H.e ZDEEDNWTIE J. C. Furton® D R R BRI Sk
WLXHRT v 70 Si0? kR G DRFZE R % Ol D Bilk

- Table 2. Comparison of calculated and ana-
lysed manganese contents.

TInitial

Cumn2*/Cre?t| Mn% (B) | 0°125X (A)/
(FeO) 9, S(A) after 5 min 13 (C)
0 13 0°125 -
10 - : 46 0°045 “0°044
20 18- 0°013 0°017
30 - 0°65 0007 0°006
35 041 — —
ca) ) b)
S7+0+0 Free atoms Ferd Free aloms
408 kcal 0 Keal 20/ keal
27 kea! " % heat
Six0+0 tguid
(ron Fe r0]ﬂﬁ/
o
129 keal l{fgﬂ[
S0 : I keal
JLyuid
Fel Liguid
Z0kcal St basic melt
a ) Silica b ) Iron oxide

Fig. 9. Schematic representation of energy levels.
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Study on the Behavior of Nonmetallic Inclusions
in High Carbon Chromium Steel.
} Kazuteru SENDA

Synopsis: _

Nonmetallic inclusions formed in high carbon chromium steel were classified into micro-
scopic and macroscopic ones. The behavior of their formation was studied.

t The results are summarized as follows:
1. During solidification of steel, oxides and sulfides which have been dissolved in melt as
oxygen and sulfur, are almost precipitated, forming microscopic inclusions. Inclusions
‘ produced in melt float up and are excluded rapidly.
0 : 2. In solid g.teel, oxygen can not virtually be dissolved and remains as oxide. Consequently
: the amount of oxide inclusions increases approximately in proportion to the oxygen content
in steel. :

3. Althdugh the amount of sulfide inclusions increases according to the total amount of
sulfur, they can be paftially dissolved in steel. Therefore the amount of sulfide inclusions is
also dependent on the amount of sulfur dissolved in solid steel. Sulfur content in steel is
very effective for the cleanliness of steel.

4. When microsegregation degree of steel is decreased, the amount of sulfur dissolved in
solid steel is increased. Therefore the amount of sulfide inclusion is decreased.
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