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Effects of Pressure, Sulfur and Oxygen on the Rate of Decarburization from Liquid Steel

Susumu MUKAWA and Yoshimasa MIZUKAMI

Synopsis : The study was made on the rate of decarburization of molten steel in the low carbon content range ([%C]=0.1 mass%) under reduced pres-

sure to reveal the effects of sulfur content of molten steel, pressure and CO bubble formation in the metal bath. The chemical reaction rate
constant at gas-metal interface was estimated. The value obtained was far greater than that of previously reported value by Harashima ez al.
using CO,—CO-Ar gas. The reaction model analysis was made on the assumption that agitation by the formation of CO bubbles increased the

interfacial area of bath surface.

Three-step, i.e. mass transfer in metal and gas phases and chemical reaction at gas—metal interface were taken into consideration in the

model.

Key words : decarburization; secondary steelmaking; low carbon steel.
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Fig. 1. Change of carbon content with time.
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Fig. 2. Change of normalized carbon content with time.
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Fig. 3. Relationship between apparent rate constant and
sulfur content (2nd stage).

® [%S]=0.0005mass%
0 [%S]=0.0010mass%

0.020 & [%S]=0.0321mass%
A [%S1=0.0544mass%
0.015 | X[%S]=0.0862mass%
' [sE%a ¥ [%0] = (16/12)[%C]
I
— .
Q o010 % ?é/fﬂr‘)‘x
0.005 %? N el £ Poo= 1.33kPa
. K ‘7
i ;J
0.000
0000 0005 0010 0015 0020
[%C]

Fig. 4. Relation between oxygen and carbon contents dur-
ing treatment.
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Table 1. Rate parameters.
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Fig. 10. Relation between k,and P,
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Fig. 11. Relation between sulfur content and chemical re-
action rate constant.
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Fig. 12. Relation between oxygen content and chemical
reaction rate constant.
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