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Desulfurization of Steel Melt by Pulverized CaO Blasted through Top Lance of Vacuum Vessel in RH Degasser

Tadasu KiRIHARA, Hirohide UEHARA, Hakaru NAKATO and Yoshiei KATO

Synopsis : Experimental study of desulfurization reaction by pulverized CaO impinging upon steel melt in a vacuum vessel of a RH degasser was car-
ried out to disclose the effects of powder and operation factors.

Experiments were carried out by NO. 2 RH degasser at Mizushima works of Kawasaki Steel Corporation. Powder was blasted on steel melt
il the vacuum vessel through KTB (Kawasaki Top oxygen Blowing) with a single hole. The powder was penetrated into steel melt and trans-
ferred to a ladle except powder directly drawn by suction through an exhauster. Powder size, powder feed rate and slag composition in a ladle
were changed for the experiments. Initial sulfur content was 25-35 mass ppm.

Sulfur content after the pulverized CaQ blasting treatment reached below 10 mass ppm. Desulfurization ratio increased as the CaO unit
consumption increased while the (MnO)+(T.Fe) and the oxygen activity in molten steel decreased. Because too small powder size caused the
decrease in yield and too large size decreased the desulfurization rate, an optimal powder size existed for desulfurization efficiency.
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Fig. 1. Schematic view of RH degasser with pulverized

CaO blasting onto steel melt of vacuum vessel for
desulfurization.

Table 1. Experimental condition.

Standard | Variables
mean diameter of CaO ( ¢ m) 50 20, 500
CaO consumption (kg/t steel) | 4.0-6.0 | 2.0-11.0
CaO blasting rate (kg/min) 100 - 125 | 30-200
gas flow rate (Nm*/min) 4.5 3-6
(mass %T.Fe)+(mass %MnO) <1.0 0.5-109
initial S (mass ppm) 25-35 25-35
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Fig. 2. Relationship between sulfur content and unit con-
sumption of CaO.
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Fig. 3. Relationship between desulphurization ratio and
average size of pulverized CaO.
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Fig. 4. CaO yield calculated from CaO suction amount

through an exhauster.
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Fig. 5. Relationship between rate constanct for desulfur-
ization and CaO blasting rate.
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Fig. 6. Relationship between desulfurization ratio and
(T.Fe)+(MnO).
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Fig. 7. Schematic view of slag sampler.
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Fig. 8. Plan view of slag sampling position.
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Fig. 9. Vertical distribution of (CaO) and (CaO)/(AlZO3) in
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Fig. 11. Shcematic view of CaO behavior in steel melt and its effect on reaction efficiency.

<7 BT 2 BHARIED BREIEIZ 100~200 um Tdh - 72, B
25 rOREAETIZR T 5 - 2 ZILEMHSEN S RE
A REEE, ZORFBNEAY v MEkEWD,

4. #&

il

CaO F£7213Ca0R 7 7 v & A& RHEZEED Lk 7 ~
2 IR E DU 7= BA OEHh ORF LS 2 #X, B
R CIRIERGORE AL ML, BoNHRE
PUTo#EDTHS,

(1) TR EBEE H 25~35 mass ppm D - T #%
10 mass ppm 2L T & THHE T & 7z,

(2) WiEEE, 7797 2ZFEHEAHE, BERE 2 A
FERR, BUSRPEARER LR, SPBRIE R L & 5 1E
EEHT 5,

18

(3) MEBRFICH U TREEBEESFET S, Th&
DINEWNEZEHEETORD, KEWEZ LRI EMHE
WL B 7D I RREMELS B LHEEES NS,

X 79

1) S.Ban-ya: Ferrous Process Metallurgy, The Japan Institute of Metals,
Sendai, (2000), 111.

2) Y.Umeda, T.Aoki, T.Matsuo, S.Masuda, M.Taga and H.Nakajima:
Tetsu-to-Hagané, 68 (1982), S202.

3) M.Ishikawa: Shigen-to-Sozai, 114 (1998), 447.

4) E.Kimura: Trans. Iron Steel Inst. Jpn., 23 (1983), 523.

5) K.Shinme, T.Matsuo and M.Morishige: Trans. Iron Steel Inst. Jpn.,
28 (1988), 297.

6 ) T.Kirihara, K.Aizawa and Y.Kato: Tetsu-to-Hagané, 89 (2003), 827.

7) J.A.Duffy: Ironmaking Steelmaking, 17 (1990), 410.

8) D.J.Sosinsky and [.D.Sommerville: Metall. Trans., 17B (1986), 331.

9) Y.Hara, H.Kitaoka, T.Sakuraya, T.Nozaki and H.Nishikawa: Tetsu-to-
Hagané, 74 (1988), 823.



