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Air Leak through Snorkel of RH Degasser and Its Effect on Nitrogen Removal in Molten Steel

Yoshiei Karo, Tadasu Kirinara, Koji Yamacucnl, Tetsuya Fum and Shigeru Onmiva

Synopsis : Experimental and theoretical studies were carried out to understand the effects of air leak through the snorkel of a RH

degasser on desorption and absorption of nitrogen in molten steel during vacuum treatment.

The pressure and gas composition in steel pipes inserted into the refractory of up-and down-legs were examined.
Snorkels were sealed with argon gas and change of nitrogen content in steel were compared with conventional
treatment without argon gas seal.

The outer side pressure of the down-leg is higher than the inner side one, whereas the pressure distribution of the
up-leg is to the contrary. The main gas composition in the down-leg is nitrogen and that of the up-leg is argon. These
mean that the air leak spot exists in the down-leg.

Desorption and absorption rates of nitrogen are balanced at 20 ppm when snorkels are sealed with argon gas, whereas
balance content is 27 ppm for conventional treatment without argon gas seal. The kinetic analysis on nitrogen behavior
made clear that the amount of nitrogen gas leak when argon gas was used for sealing snorkels was reduced on the
average by one half and standard deviation of that value by one fifth compared with the conventional treatment. The
relation between the rate constant for nitrogen removal and nitrogen absorption rate by air leak was shown in order to

obtain the aimed final nitrogen content at the fixed treatment time.
Key words : secondary steelmaking ; RH degassing ; air leak ; snorkel ; nitrogen removal ; absorption of nitrogen.
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Fig. 1. Experimental setup for measurement of air
leak in snorkel of RH.
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Fig. 2. Experimental apparatus for argon seal
around snorkel of RH.
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Fig. 4. Relation between AP and gauge pressure for

up-leg.
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Fig. 5. Typical examples of gas composition mea-
sured in up-and down-legs.
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Table 1. Average gas composition measured
between snorkel and cylindrical vessel for

argon seal.

No%) | OA%) | Ha%) | CO%) | Ar%)

4.86 0.93 0.26 0.03 93.92

(6 n,=2.81)

....

N (ppm)
8

o g

with argon seal

without argon seal
e

10 L

0 10

20

Time (min)
Fig. 6. Changes over time in nitrogen content with
and without argon seal during killed treat-
ment.
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Fig. 7. Relation between AN during killed treat-
ment and initial nitrogen content.
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Fig. 8. Relation between AN during decarburation
and sequential killed treatment and initial
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Fig. 9. Changes over time in aluminum content with
and without argon seal during killed treat-
ment.
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