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On the Rate of Carbon Oxidation in Liquid Iron by Oxygen Blowing.
(Kinetic studies on the steelmaking reaction—II) .
Kichizo Niwa, Mitsuo SuimMoI, Tamiya Kisuipa and Yukiyoshi IToH.

Synopsﬁs:
The rate of carbon oxidation is measured by blowing the oxygen-gas into liquid iron.
The reaction can be written such as

C+"—Oﬂg) — CO(g).

f

The observed: rate against the flow rate of the oxygen gas shows that the oxygen gas supplied
is completely consumed in the case of all flow rates. Therefore it may -be emphasized that
the rate of chemical reaction which may occur on the interface between liquid iron and gas
phase is sufficiently rapid to be settled by a supply of reacting species. Furthermore,, the
constant rate of carbon oxidation observed at high oxygen pressures may be due to the fact
that the rate-determining factor exists in the transfer of reactants (carbon) towards the
surface where a chemical equilibrium occurs. '

These experiments! results may be explained by theoretical considerations carried out on
the basis of the diffusion film theory.

The total amount of carbon taken away from hquld iron at high oxygen pressures is cal-
culated by :

e on  D.Sgm(t—to) {[C]1£+ [C] ni__ [C] Q}’
1200 Al 2

where p is the density of liquid iron, D, the diffusion: constant of carbon in liquid iron, A4l

the thickness of diffusion film, and #,the number of bubbles. [Cl,; and [C].; are the respeéctive

‘initial weight % of carbon in the first and n-th bubbles. [Clp is the surface % of carbon.

Calculated results are quélitatively in agreement with the observed data.
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Fig. 1. Reaction tube.
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Table 1. Effect of flow velocity on the rate
of carbon oxidation.’

Flow Reaction

A 5 4CO. A4CO; Oxygen
teloawy | Gme | "(g) | (g/mn) fefficiency*
35 50 1°17 0-023 91°*5
60 40 179 0045 102
60 40 1+83 0+046 104

" 100 35 266 0076 © 105

150 ‘ 25 2°53 0101 92*5

Reaction temp.: 1550°C,

Oxygen pressure: 150mmHg .

* C+1/20,=CO 7

L ___ 2x(CO mol. produced) ‘
_Efflaency‘—- (O: mol. supplied) X100
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Table 2. Effect of oxygen pressure on the
efficiency of the decarbonization.

Flow Reaction Effi-
gﬁ‘é?ﬁi’e velocity| time 4C0Oz | 4CO; ) ciency

(mmHg) |(cc/mny| (mn) | (&) [(g/mn)] ",
25 60 "30°0 0°281 | 0°009 124

50 60 200 0+ 355 0°018 120

50 150 10*0 ‘0* 357 0°036 98

75 55 200 0409 0020 101

150 60 40°0 1+790 0°045 102
150 60 40°0 1°830 0-046 104
300 60 100 0-884 0°088 100
300 60 100 0*859 0086 97.
380 60 35 0371 0°106 97
380 60 9*5 0781 0087 79
450 60 40 0°390 0097 74
450 60 10°0 0°907 0°091 69
600 60 5*5 0602 0°106 62
600 &0 35 0°371 0106 60
600 | 170 3*5 0°828 0237 | 48

Reaction temp 1550°C
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