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Theoretical Analysis on the Degassing Process by Rising Bubbles

Synopsis:

.

Tetsupa Fujit and Jwao MUCHI

A mathematical model for degassing process by rising bubbles is developed on the basis of material

and heat balances in gas phase and material balance in liquid phase. From this model, the volume
of inert gas which is necessary to degass hydrogen, oxygen and carbon in molten steel down to the

required concentrations can be estimated.

The effects of the initial diameter of inert gas bubble, the depth of blowing point of inert gas, the

pressure of gas at the surface of molten steel, the residence time of rising bubble and the concentration

9

ratio of carbon to oxygen on the degassing rate and on the concentrations of CO and H, in rising
bubble were determined by numerical calculations of the model with the aid of digital computer.
(Received July 26, 1969)
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Table 1. Data for calculation. N

Molar heat
of argon : ¢y4, =497 cal/ mol-°C

of carbon monoxide : Cpco=660+1-2%x10-3T, cal/ mol-°C
of hydrogen : ¢,y =662+0'8x10-3T, cal/ mol-°C

Diffusion coefficient

of H in molten steel : Djy=1-5%10-2% cm?/sec
of C in molten steel : D)c=7'0x10-5 cm?/sec
of O in molten steel : Djg=2'0x 10—+ cm?/ sec

Equilibrium constant

defined by Eq. (40) : Hy=1-7x10-2

—— =11 /D 7 = 240 OTS 2 10
TMOL*/ %/ Cimer=» "IN/ =

defined by Eq. (41) : Hco=5"2x10-¢ mol/cms3-°K
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Fig. 8. Effect of pressure at steel-bath surface on
concentration of CO and H; in rising bubble.
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Fig. 9. Effect of blowing-point depth on
degassing rate.
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Fig. 11. Effect of residence time of rising bubble

in steel bath on degassing rate.
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Fig. 10. Effect of blowing-point depth on concent-
rations of CO and H, in rising bubble.
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Fig. 12. Effect of residence time of rising bubble
in steel bath on concentrations of CO
and H, in rising bubble.
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