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List of symbols
carbon dissolved in liquid metal
solute concentration -

fC1 carbom concentration

d diameter of nozzle

Dy  diffusion coefficient in gas

D diffusion coefficient in liguid

Dy; average bubble diameter

g acceleration due to gravity

H the distance from the gas injection nozzle of
up-leg to the free surface of liquid metal

k over-all mass transfer coeflicient

kg mass transfer -coefficient of gas side at the
interface :

K, mass transfer coefficient of liquid side at the
interface

K equilibrium constant

m, moles of a initial bubble

n total number of sections

N number of nozzles

Q oxygen dissolved in liquid metal
[O] oxygen concentration

Pco pressure of CO gas,in a bubble

‘Q; CO gas generated during the section
r bubble radius

Ren gas Reynolds number at the nozzle

S surface area of a bubble

t surface life

u floating velocity of a bubble

UG relative velocity between a bubble and liquid
steel

ay, velocity of liquid metal in the up-leg

Y =H/n

Z; passing time of a bubble at the jth section

0 bubble size

o surface tension

o density

4dp  difference in density of liquid and gas.
the subscript i is for liquid-bubble interface,
and superscript * is for concentration at the
equilibrium with pressure of CO in a bubble
and j is-the ordinal section number.
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Fig. 1. Principle of R-H circulating flow

vacuum degassing process,
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Table |. Some examples of bubble size obtained
from Fig.2 and equation (1) where N;
number of nozzles, d; nozzle dia., Ar;
amount of gas injected.

10000 20000 60000

Bubble dia. Dvs vs. Reynolds number®.

Ar 100N!/min | Ar 200 NI/ min

N[-] d[cm]iRen[—]|d [ecm] |[Ren[—]|d [cm]

10 0-1 .3,600 | 0-813 | 10,650 | 0-683
10 0-05 7,200 | 0-687 | 21,300 | 0°679
50 0-1 720 | 0-582| 2,130 | 0836
50 0-05 1,400 | 0-735!| 4,260 | 0-710
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Fig. 4. Degassing phenomena with a bubble.
4-a) The change of CO generated in a bubble during
the flotation through the bath of depth H. P¢o/
P5 is a ratio of partial pressure of CO and
inert gas initialy injected.
4-b) The change of effective driving force, [0]-[O],

during the flotation.
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Fig. 1. Relation between oxygen content and

CO gas generated.
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Fig. 2. Effect of flow velocity in up-log.
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