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Oxidation Mechanism of Silicon in Hot Metal

Kiichi NARITA, Takehisa MAKINO  Hiroshi MATSUMOTO,

Akihide HIKOSAKA, and Jun-ichiro KATsuDA

Synopsis :

The kinetics of the silicon oxidation of the hot metal with the iron oxide slag was studied. The
experiment was carried out by the high frequency induction furnace using a graphite susceptor and a
fused magnesia crucible. Three ratedetermining steps were found depending upon the FeO content in
the slag. The rate of silicon oxidation oxidation was controlled by the silicon transfer in the metal
phase when FeO content in the slag was more than 40%. In this region, the rate of silicon oxidation
was not affected by carbon and manganese oxidations. When FeO in the slag reduced to less than 40
2, the rate of silicon oxidation was controlled by transfers of silicon in the metal and FeO in the slag.
In this region the rate of silicon oxidation was suddenly slowed down. Further, it was assumed that
under the FeO content less than 109 the rate of silicon oxidation was controlled by the transfer of

FeO in the slag phase.
cance of stirring was further recognized.
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In the industrial experiment, these results were also confirmed,

and signifi-
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Fig. 1. Experimental apparatus.
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Fig. 3. Effect of temperature on rate of
silicon oxidation.
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Fig. 4. Effect of induction stirring on rate
of silicon oxidation.

Table 2. Calculated [%Si] in equilibrium with
Ca0O-Si0,-FeO slags at 1450°C.

20/8i0,
0 0.5 1.0 1.5 2.0
%FeO
5 0.015 0.0086 0.0030  1.9X107* 1.0X107
10 0.0055 0.0028 4.6X10™  3.1X107°  4.0X107°
20 6.1X107*  52X10™*  3.1X10°  6.9X10°¢  1.9X10°°
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Fig. 5. Effect of initial [24Si] on rate of
silicon oxidation.

— 98 —



BEPY Y 2 vy OBIERIGHEE 1725

® (Mnlo=0
A [Mnlo=03%
O [MnlJo=0.5%
O.5J Flux 90%Fe0-10%Ca0 100g

(%)
o

T

Metal 2kg
Temp. 1450°C

T

ol

[Si]
L] | I|II|
0/99

005 f::\‘*-o
- '
i A A
0.0I A 1 L 1 1 1 1 L i
0 5 10
Time { min)

Fig. 6. Influence of initial [2%6Mn] on rate
of silicon oxidation.
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Fig. 7. Relation between metal weight and £g;.
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Fig. 8. Effect of initial slag weight on rate of
silicon oxidation.

BAEEMEIX, BHOL VIRV EITHAEL(9)K
X hEE L.

U= 1/@/2 .......................................... ( 9 )
U FEHRERE  (cm/s)
g BEIEE (cm/s?)

h: 052D EE (cm)
Fig. 8 rid 2 5 V7 EXBL I 7= B0 log[%Si] 1B
& OBRFRE IR Lichs, Fio Si o bRISHEE R A
I 7 BREF Lisw.
3:1.3 @iz s 7R OEE

— 99 —



1726 g% &

% 69 4 (1983) %158

) 1.0 - OFeO 70g
~ - ® Fe3z04 709
o. L Fe20s 709
i A90% Fe0-10%Ca0 70g
o
o g==—0—a
— Ol A\ o~
n Metal 2kg
Temp. 1450°C
001 1 1 1 1 1 1 i 1 1 |
0 5 10
Time (min)

Fig. 9. Effect of desiliconization agent on rate
of silicon oxidation.

Metal 2kg FeO [CaO |Si02
e|l00 | — | —

= Flux 100g o0 10
> Temp. 1450°C . —
T 1ok > o|7o [15 |15
: W[50 [25 |25
- Al30 [35 |35

[Sil
7
/
/ ]
—>

OlLE
- (-]
[ O
oosf QQ:\\‘&————O
- [
- \.
00] 1 ! ! 1 | ! L 1 |‘ |
o) 5 10
Time (min)

Fig. 10. Effect of initial slag composition on
rate of silicon oxidation.
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Fig. 11. Change in (%FeO) during experiment.
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treatment by injection method.
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