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Oxidation Reaction of Silicon in Molten Iron of High Carbon Concentration
by FeO Containing Slag

Wei PAN, Masamichi SANO, Masahiro HIRASAWA and Kazumi MoORI

Synopsis :

The rate of oxidation reaction of silicon between Fe-4.4%C-Si melt and Li;O-Ca0O-Si0;-FeO slag has
been investigated under the condition of mechanical stirring at 1 300°C. The initial concentrations of FeO
in slag, (%FeO),, and silicon in metal, [%Si],, were 2.5~ 30 and 0.008 ~ 0.1, respectively. The rotating
speed of the stirrer was 50~400 rpm.

The activity of silica, @sio,, in the slag has also been determined experimentally by measuring the concen-
tration of Si in carbon saturated iron equilibrated with SiO, in Li,0-Ca0-SiO, slag at Pco=1 atm and
1 300°C.

In the explored concentration range of FeO in the slag, the apparent metal-side mass transfer coefficient
of Si, K, increases with increasing (%Fe0),, while ¥'s; does not change much with varying [%Silo. It is
found that k'g; increases approximately in proportion to the 1/3 power of the rotating speed of the stirrer,
but the effect of mechanical stirring on the mass transfer of FeO in the slag is negligible except at lower
(%Fe0O). A mathematical model describing the simultaneous reactions of Si, C and FeO is developed. The
reaction mechanism of the present slag-metal reactions is explained with the aid of the mathematical model.
Key words : slag-metal reaction ; oxidation reaction ; hot metal treatment ; mass transfer ; mechanical
stirring ; desiliconization.
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Fig. 1. Experimental apparatus.
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Fig. 2, Initial and final Si concentrations in the
metal in equilibrium experiments.
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Fig. 4. Changes in [ % Si] with time for various
[ % Silo.
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Fig. 3. Changes in [ %Si], [%C] and (%FeO) with time for initial Si concentration [ % Si]o=~0.07 and

various initial FeO concentrations ( % FeO),.



64 # &

& 74 4 (1988) # 1 &

[%Silo L&D THENEDLSL LV bbb, 72,
[%Si]e A/hS V& Bi2id, FEREE< [%Si] & CHaAl,
Pco=1atm (281} 57 Si IRELTOEVIBEE T
BT H. —F, [%Sily BRKEWVWE %2121k, SiigE
DA BB ST BRE CTHEFICEBL 2 5.

3:2-3 Mg OZE

Fig. 5 @7V 3 F##HEonEHE+ B b s ¢ 254
D (%Fe0)/(%FeQ)o DREBELILTHAH. ML R
7t FeO ORITHIE X3 2 Mg o 22813 K
WRBEORMO Smin TRIFEALZRWVWI EXNDbIDE, £
L%, BWERORELIBEN, FeO ORITEE I
HOEBOBL L L bIHET IS 2 BEATALR
B, P, BB TH I, A ¥ Si OBLRIEE
TR E & b ICEmT 5 (KE).
3:3 X4AIh Si DHIPITOVEBEFEY

XV Si OYEBEEE ng AN TEENS.

fgy = ksiA{ Csy — Cayy) wrereeverseemsssnessnne (1)

ST, ks S OA S VMEBERE A RED
REE, Cs & Co ;AT NEK, RS 7-2 7 VTFR
HIZBITH Si iRETHE. Cs ; "ARALRD, Cgy
=0t LT, kXL Si oA TOMEBEREK
s xEFT 5.

. dCs: ,
=—Va dts = [ ACs; -wrermererreereens (2)

SIT, HIEEER, V, @x ¥ vikETH S, (2)K%
oL, sigEeEE %([%si]) tRT L, ki
%.

In([ %Sil/[%Si))=—Ksi At/ Vpn - (3)
IIT, [%Silo 3Si 0MRETH B, T/, AED
DM E 5.

Fig. 6 1213, log[%Si] & t DREHOEHITS > &

i (°/Fe0)o ~ 20 rpm
R - [%Sile ~ 004 o 5o
';:3 0 o 100
w LUK
2 - p& ® 300
= r A 400
S P
8 - a\%-~ﬁ~\~-e
& - [
-2
< - Cal.
0'1 | I EE S I | T ESUEE S U NN RN |
0 5 10
Time(min)

Fig. 5. Effect of mechanical stirring on changes
in (%Fe0) with time.
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Table 1. Mass transfer coefficients, apparent
chemical reaction rate constant, physical properties
and equilibrium constant.

ks 0.05 em/s
ksioy 0.02 em/s
) 0.03 em/s
C 0.0003 (initial), ~0.000039 (at 10 énin)
~0.000012 (at 15 min) mol/( % *cm®:s)
Pre 6.99 g/cm?
fg 2.45 g/em®
K 2.6X10
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