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Decarburization Model for Vacuum Degasser

Shin-ya Kiramura, Masataka Y ano, Kazuumi Harasuiva and Naoto Tsutsumr

Synopsis

: A new decarburization model for the vacuum degasser was constructed. In this model, the mass transfer of carbon and

oxygen in the liquid phase, the mass transfer of CO in the gas phase and the chemical reaction rate at the interface
were taken into account for the rate controlling steps. Also, as the decarburization sites, the Ar bubble surface, bath
surface, and the CO bubble formation at inner sites were considered. This model was verified by the correspondence
of the calculation results with the experimental results of the small scale tests and applied to the various RH degassers.

The following results were clarified :

1) Decarburization at inner sites mainly occurs in the initial stage of the decarburization process (Stage 1)

, and

decarburization at the bath surface becomes predominant in the final stage of the decarburization process (Stage II).
2) The reaction in Stage I is mainly governed by the circulation rate and evacuation rate.

3) The evacuation rate has a smaller influence on the reaction in Stage II.

In this stage, it is essential to increase

the circulation rate and to increase the effective reaction area for the decarburization at the bath surface by inducing

violent surface agitation.
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Fig. 1. Outline of decarburization model.
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Table 1. Parameters used for reaction at bubble
surface in this model.
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Table 2. Parameters used for reaction at bath surface
in this model.
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Table 3. Experimental conditions for small scale
decarburization tests.

Capacity 70 kg 80 kg
Pressure 100 kPa 100 — 0.1 kPa
Atmosphere Ar Ar
.. Ar Without
Stirring 15 NL/min Stirring
Temperature 1823~1873K 1823~1873K
Initial [C] 380 ppm 520 ppm
content (0] 450 ppm 570 ppm
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Fig. 2. Verification of the model by application to
small scale experiment at atmospheric pres-
sure.
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Fig. 3. Verification of the model by application to
small scale experiment at vacuum pressure.
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Fig. 4. Typical results of calculation for RH degas-
ser.

Table 4. Specifications of RH degassers.

- Name of RH A B C

Heat size (ton) 260 340 310

Inside diameter of snorkel (mm) 730 600-750 650
Lifting gas flow rate (NL/min) 2500 2500-4000 | 2500-3600

Perturbation gas flow rate injected

into vacuum vessel (NL/min) 6000-16667 | 4000-6500 | 5300-6300
Exhaust capacity at 30 kPa (kg/ton/h) 90 35 55
Initial [0] (ppm) 500-650 250-400 400-550
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Fig. 5. Effect of circulation and evacuation rates on
decarburization rate in Stage I.
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Fig. 6. Effect of circulation and evacuation rates on
decarburization rate in Stage II.
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Fig. 8. Influence of oxygen content on decarburiza-
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