Wk Al X % SO, BT OREHRNWTE 1787

UDC 669.046.558.5: 669.71 : 541.127

k1
I}

gkt Al 1wk 5 SiO: &0 0 HE RAIPTIE

T B vl R S A -

Reaction Kinetics of Silica Reduction by Aluminium in Liquid Iron

Synopsis:

Takashi SAsAl and Rokuro SAKAGAMI

Experimental results are given for the rate of reduction of silica after aluminium addition to iron
melt, which contains about 0.07% silicon and is in equilibrium with silica crucible at 1600°C and

1635°C.

The whole process of reaction after aluminium addition is divided into four periods, in which the

following material balances hold,
Ist period 240=44Si+34Al
3rd period 240=34Si+44Al

44514+ 34A1=0
40=248i

2nd period
4th period

and within the 2nd period, silicon and aluminium contents of iron melts change linearly with time

and oxygen contents of them are kept constant.

It is shown that the adsorption of oxygen to the crucible-melt interface is the rate-controlling process
in the reduction of silica. On the assumption that the reaction proceeds steadily through the lIst and
the 2nd periods, the rate constant and the activation energy of oxygen adsorption and changes of the

- dissolved oxygen contents within the 1st period are obtained.
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Fig. 1. Increases in silicon contents of iron melts
after aluminium additions of wvarious
amounts at 1 600°C.
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Fig. 2. Changes in oxygen contents of iron melts
after aluminium additions of various
amounts at 1600°C.
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Fig. 3. Decrease in aluminium contents of iron
melts after aluminium additions of vari-
ous amounts at 1600°C.
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Fig. 4a. Changes in silicon, oxygen and aluminium
contents of iron melt after 0.1259% alumi-
nium addition at 1600°C.

The material balances are shown for each
period.

— 12 —



Bgho Al [tX %5 Si0, &xT OEERMIIE 1789

on 1600°C AL OOS%
‘/——. 0'05
~ 009 -
g \ 7 004
= 008
m —
007 32
240=4ASi+3aA] 003 ‘g
. AQ=2aSi E]
150 \f“ £
: €
= Lo 5 002 5
a \ o] <
2100 | \ #
c \, /
& 001
> 50
x N
°e \Al
0 0

0 3 6 9 12 15
Time (min)

Fig. 4b. Changes in silicon, oxygen and aluminium
contents of iron melt after 0.05% alumi-
nium addition at 1 600°C.

The material balances are shown for each
period.
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Fig. 5a. Changes in silicon, oxygen and aluminium

contents of iron melt after 0.09% alumi-
nium addition at 1635°C.
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. Changes in silicon, oxygen and aluminium
contents of iron melt after 0.19%; alumi-
nium addition at 1635°C.
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b, Al, Si0, METToOEERARIT FIEES & LCEs Table 1. The rate constant and the activation

LcnwZ BT Eh5.
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Fig. 6. Changes in the dissolved oxygen contents
of iron melts within the Ist period of
reaction, after aluminium additions of
various amounts at 1 600°C.
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Fig. 7. Increases of the activities of silica at the
interface within the 4c¢h
period of reaction.
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