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Study of Decarburization Process of Inductively Stirred Fe-C Melts

Synopsis:

Masanobu NAKAMURA and Mitsuru TATE

A kinetic study of the decarburization process in a state of high oxygen blowing density which is similar
condition in commercial converters has been done by blowing O,—N, gas mixture of 0.12-0.48Nm?/min
into the inductively well stirred Fe-C melts of about 50 kg.

The results obtained are as follows: (i) the oxygen efficiency for decarburization is low in general, namely

- 40-50%; (ii) the maximum rate of decarburization is influenced markedly by partial pressure of oxygen, flow
rate and lance height; (iii) temperature dependence of the decarburization rate is relatively small; (iv) a
large amount of spit is created near the fire spot from the start of blowing and beiling occurs with decrease
of carbon contents, thus the reaction surface moves gradually into bath; (v) the temperature of fire spot

depends on partial pressure of oxygen.

Finally, a qualitative model of the behavior of oxygen has been proposed on the basis of the experimental

results.
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Table 1. Values of oxygen blowing density in laboratory and commercial scales.

Diameter of Flow rat Oxygen blowing
Reference crucible (NL/ min)v;; a ?atm) density
( mm) fo, (N1/cm?. min)

Fuju 1 60 1 x0.2 0.0071
Gunji, et al 4 70 5 x0.8 0.104
MaTosa, Fuwa 6 16.5 0.045x%0.3 0.0063
Kosaka, Minowa 11 Zg 1 x1.0 8838
D. N. GHosH 13 180 8.3 xI1.0 0.033
Fuyn, Ura 14 150 20 x1.0 0.113
A. A. TravIN, et al 16 40 1 x1.0 0.080
Kusano 19 80 7 x 0.6 0.084
LD converter (160t ) 20 6 500% o200 x1.0 oo

* This value is estimated by the authors.
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Fig. 1. Experimental apparatus.
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Fig. 2. Change of carbon and oxygen contents,
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with time.
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Fig. 3. Change of level of liquid iron surface with
time at different flow rates and partial
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at the start of blowing on partial pres-
sure of oxygen.

Q0

o >

I~

o o | >~

° B oo
- -
C| e Hpnien o,
0 1.0 .
C (%) 2.0 3.0
Fig. 12. Relation between carbon and oxygen in
liquid iron. Solid lines indicate the C-
O equilibrium curve at 1700°C.
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Fig. 13. Calculated results of rate of decarburiza-
tion based on exhaust gas analysis.
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