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Rate of Removal of Carbon and Oxygen from Liquid Iron

Kanae Suzuxi, Kazumi MOoRi,

Tohru KITAGAWA, and Takuma SHIBAYAMA

Synopsis:
A model has been proposed to describe the rate controlling mechanism of CO removal from liquid iron

and tested experimentally by blowing Ar gas onto the inductively stirred iron at 1 580°C. The apparent
rate constant &” [cm/%-sec] calculated from the equation—-d[% C}/dt=k(4/V)[%CI[%O] varies markedly
with [%C1/[%O]. On the other hand, linear relationship is obtained between 1/&" and [%C] in the con-
centration range [%C]>~0.03 and between 1/’ and [%O] in the concentration range [%O]> ~0.06.
It is shown that the reaction rate is controlled by mass transfer rate of carbon in the melt in the range of
higher oxygen and lower carbon concentration or by mass transfer rate of oxygen in the range of higher

carbon and lower oxygen concentration. The transition composition of melts between the two steps
is expressed by Cc/Co=kolkc The results are explained fairly well by the proposed reaction model.
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Table 1. Rate controlling mechanism. (Pgo==0)

Rate determining ~ s Rate
step Condition equation
. 1/k:> Ce/lko,
* 7

Reaction control , 17k, Cofke £:CcCo
Mixed control CeC
(reaction and 1/ky=Cc/ko> Colke| —d—r
oxygen di ﬁ'usion) § L/k,+Celko
Mixed control CCCO
(reaction and 1/ky=Co/kc>Cclbo\ 77
carbon diffusion) ’ t/ks+Co/ke
Oxygen diffusion | Cc/ko+ Colhke > 1/k, ke

control Cc/ko>Cofke o~o
Carbon diffusion | Ce/ko+ Co/kc>1/k, EeC

COl'lt['.O] Co/kc> Gc/lio c-c

* The term ‘‘reaction control” is defined herc to mean that the
rate is controlled by chemical reaction and/or gaseous diffusion.
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Prism Mhm-m gas inlet

L Ar gas inlet
g SR Sampling hole
Gos inlet tube
Quartz tube
O [T || ©Q=——Induction coil
O ‘ 8 Mognesia crucible
O Molfen iron
O O
O O
C!.‘
I Gas outlet

Fig. 1. Reaction furnace.
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Fig. 2. Change of carbon concentration with
time at 1580°C.
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Fig. 7. Relation between &' and [24C]/[%0O].
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Fig. 11. Effect of temperature on the mass trans-
fer coefficient of oxygen and carbon
in liquid iron.
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