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Effects of Pressure and Inert Gas Top Blowing on the Rate of Molten Steel Hydrogen Desorption

Susumu MUKAWA and Yoshimasa MIZUKAMI

Synopsis : The rate of hydrogen desorption from liquid steel bath was measured to investigate the effect of pressure. Experiments of hydrogen desorp-

tion from molten steel were conducted using 30kg and 100kg scale induction furnace. Hydrogen desorption reaction was basically controlled

by gas phase mass transfer over 1.4 kPa in this experimental condition. The effect of argon gas top blowing on to the free surface of molten

steeel bath on the gas phase mass transfer coefficient was evaluated. Following dimensionless equation was obtained, assuming 0.33 power of Sc.

Sh(H/d,)=0.002Re*$ScO3(F/d ) *°

where H is the distance between free surface of melt bath and nozzle, d,, is inner diameter of nozzle, d.- is inner diameter of crucible, Sh=

ked, /D, x, Re=ud,/ vy, Sc= v, /D, , kg is mass transfer coefficient of gas phase, D,  is diffusion coefficient of diffusing gas, «, is gas ve-

locity, v, is kinetic viscosity of gas.

Key words: steelmaking; secondary steelmaking; ladle metallurgy; hydrogen.
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Fig. 1. Relationship between equillibrium hydrogen con-
tent and analysed one.
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Table 1. Target composition of steel melt. (mass%)

—

Experiment C Si Mn A
22 010 025 10 0.0
23dehydrogenation | 010 025 1.0 0.0
23denftrogentaon | 010 025 05 0.0

Table 2. Conditions of argon gas top blowing experiments.

Experiment 'w, d. d,x10° P, Re Sc H

kg) (m) (m) (kPa) () - (m)
20kg dehydrogenation | 20 015 4,6 1013 3554~5924 0.18 0.02~0.25
80kg dehydrogenation | 80 023 4,6 40 2630~3950 0.18 0.1~04

80 023 4 80 3554~7109 0.18 0.07~0.2
80kg dentrogentation | 80 023 4 67 1777 071 01,02

80 023 4,6 13 2370~4898 071 005~0.3

T80 023 4 40 3555~8294 071 0.1
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Fig. 2. Change in hydrogen content with time.
(80 kg scale experimets without top blow)
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Fig. 3. Change in hydrogen content with time.
(20 kg scale experimets with top blow)
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Fig. 4. Change in nitrogen content with time.
(80 kg scale experimets with top blow)
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Fig. 5. Relationship betwen P, and k.
(80 kg scale experimets without top blow)
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Fig. 6. Estimated relationship between pressure and mass
transfer resistances and k.
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Fig. 7. Schematic model for dimensional analysis.
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