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Comparison of Refining Characteristics in Hot Metal Treatment
by Bottom Injection with Top Blowing Using Soda Ash

Yoshio NAKAJIMA  Masato MUKAL, and Takaharu MORIYA

Synopsis :

Hot metal refining using the flux containing Na,COs was studied on a laboratory scale by comparison of
bottom injection method with top blowing method using argon or oxygen gas as a flux carrier.
Excellent desulfurization performance could be obtained by the bottom injection method, particularly on

using argon gas as a flux carrier.

This was due to a increase in flux/metal interfacial reaction area which

was estimated about 3 times as large as that of top blowing method. However, efficient phosphorous
removal could not be achieved by the bottom injection method because the reaction of Na,COs with C took
place instead of the reaction of Na,CQO; with P, especially in the region of low phosphorous content

level.

On the other hand, in the case of top blowing, dephosphorization reaction proceeded to the

extreamly low phosphorous content level without remarkable decarburization reaction.
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Fig. 1. Schematic diagram of an éxperimental
apparatus.
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Fig. 2. Schematic diagram of treatment methods.
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Table 1. Experimenal conditions.

C: ~4.0%, Mn : ~0.55%
P:0.11~0.17%, S: ~0.035%
Si: tr~0.06%, 0.16~0.29%

20~ 30 g/kg- HM

Chemical compositions
of hot metal

Consumptions of Nay;COj;

Reaction temperature 1300+ 20C
Hot metal 170 kg
Flux (Flow rate) {8 0 GOy 20 oxe

Carri:r_gas (Flow rate) O2, Ar (60, 70 NI/min)*

Treatment methods Bottom injection, Top blowing

* (Ar+Na;COj3) Bottom Injection : 24 Ni/min, 110 g/min
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Fig. 3. Changes in chemical compositions of hot
metal and Na,CO,; (g/kg-HM) with time. (Soda
ash bottom injection with O, gas)
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Fig. 4. Changes in chemical compositions in hot
metal and Na,CO; (g/kg-HM) with time. (Soda
ash top blowing with O, gas; Lance height: 200
mm, Ar bubbling: 20 N//min.)
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Fig. 5. Changes in [P] with consumptions of
Na,CO,-Effect of initial [Si] and addition of ore
in Na,CO; flux. (Na,CO;: 204~250g/min, O,
flow rate: 60 N!/min, Temperature: 1 300°C;
Soda ash bottom injection with O, gas.)
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Fig. 6. Changes of [P] and [C] with consump-

tions of Na,CO,. (Soda ash bottom injection with
Ar gas, at 1300°C)
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Fig. 7. Variation of A[%P]1/4[%Si] with [%

P1/[%Si]. (Soda ash top blowing with O, gas)
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Fig. 9. Changes in ([2S1-[%S]e)/ ([%S]1-[%
Sle) with time.

O @ : Bottom injection

A A 'Top blowing
@A 0z /

S} OA: ar °®

<

€

% o /
~ }etc

o

<

Initial (%Si150.2 / /”

st ’ 2 _
/4/4

4
0 I " i
0 100 200 300
Na,CO; flow rate (9/min)
Fig. 10. Variation of k4 on desulfurization re-

action with Na,CO, flow rate-effect of treatment
methods, initial [Si] and carrier gas (Ar, O,).
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Fig. 11. Changes in [P] with [C] and equilib-
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Fig. 12. Modified chemical compositions of soda
slag at the end of Na,COj; top blowing or bottom
injection.
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Fig. 13. Free-energies of the reactions of Na,

CO, witth [C] or [P] for different [C] levels.
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PlEg~7c 2 X, Na,COs VGBSO B v A
RIGIC DT, B—BVvRF VY ADEELRERTH
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Fig. 14. Variation of desiliconization amount

flow rate of Na,COj-effect of treatment methods.
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DR E BRI, BEE-WD A REERZid &
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Na,COs i3 v 1 C & Rt ((7)RES) Lic.
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