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Physical Simulation on Pre-Desulfurization Technology in a 300 t
Ladle by Top and Bottom Combined Argon Blowing

Zhu Luncai and Jiao Xingli
( No4 Steelmaking and Rolling General Plant, Ma'anshan Iron and Steel Co Lid, Ma'anshan 243000)

Abstract The test of pre-desulfurization technology of a 300 t top and bottom combined argon blowing ladle has been
carried out by using a water model with geometric similarity 1:5.75 water model. Results show that with same total gas
flow, as compared with single blowing the top and bottom combined blowing could effectively increase the pre-slagging
speed, and as flow rate of top-bottom argon blowing is 50 : 50, the stirring condition is best; based on the water model test
results the top-bottom combined argon blowing installation for the 300 t ladle is established to realize the liquid pre-slagging
desulfurization, the liquid average desulfurization ratio is 22.29% , after refining the average end [ S_ is 0. 004% and the
(FeO + MnO) decreases to 3. 48% .
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Table 1 Relative parameters of 300 t ladle prototype and
water model
k4 T 7Y KR

EE(H)/mm 3 900 678
B HRNZE(R)/mm 4 360 758
BERNE(r) /mm 3 800 662
A AL 0.35r 0.35r
LAY 2 2
WFLFE M0 120 120
R8LYUES W =R
SREE/ (kg - m™Y) 1.78 1.29
RR R MK K
RIKBERE/ (kg - m™) 7 000 1 000
WAKIR S/ mm 3330 578
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Table 2 Test scheme of bottom and top gas blowing for
prototype and water model /(m® - h™')
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D1 50 0.28 El 50 0.28
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D3 90 0.50 E3 90 0.50
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Table 3 Scheme of layout of top lance level

FERS MRFEBR T/ mm B RS/ mm M EIRH
F1 300 52 R gat
2] 1110 193 1/3H
F3 1 665 290 1/2H
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Table 4 Test scheme for optimization of combined blowing
parameters

skt TR R/ (m® -h ") KRB R/ (m® - h~!)

5 B R W U
(1) - 0 - 0.39 70
(2) - 0 - 0.67 120
(3 - 0 - 0.78 140
(4) i3l 0.28 50 0.39 70
(5) R 0.39 70 0.39 70
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AR S B8 (IP) 5 (2) LF SR HE R
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0.39 m’/hif  fE B k, =0.735 x 107 s ' MK
WEH0.67 m’/hit, & EE k, =0.925x 107*
s RREE R O0.78 m/hif fEEEE £, =1. 17 x
107" s™" {HBAREE R IR & R3S K, 1% BUE B 14
.



4564 RACA %300 + AL UK B & WE BB AT T2 /94 B AR -3
0.05

EXAN DXRE g
(m b )

-0.05

e
<

XHKEBECE

-0.15¢

-0.20 > o
0 6 10

8 14
B [El/min
M2 R R Rg R
Fig.2  Test results of mass transfer simulation
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Table 5 Schedule of top and bottom combined argon sup-
plying in ladle at microalloying and gas blowing station

IOt T VA L 33 it/ (m* bt
mm t i [ UN
300 285 70 70
500 300 60 60
700 315 50 50
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Table 6 Change of ingredient slag in ladle at microalloying station before and af-

ter argon blowing, 8 heats
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e Jis , ;
il Ca0  Si0, ALO; Fe0O MnO MgO FeO+MnO S (R) iﬁff’u‘ I T 48 56 1% O BE 5
40.91 ~ 8.41~ 1.61 ~ 19.63~ 2.27~ 7.50~ 22.00~ 0.05~ 3.4]1 ~ TR B K, 1% o R .
H 50.88 13.68 7.05 28.07 2.98 11.02 30.38  0.08 5.37 AT LA A0 125 1 32 4
[ N =L o)
_ 46.80 ~ 7.44 ~ 18.50 ~ 1.24~ 0.55~ 3.12~ 1.8~ 0.10~ 3.72~ — X 3
% 55.87 13.84 32.53 3.73 1.25 6.56  4.82  0.34 6.85 (2) ;3 S, K
vy, N 45.39 10.52 4,12 2387 2,51 9.30  26.38  0.07 4.38 P W &
P9 = 5053 10,11 26,01 2.66 0.82 5.3 3.48  0.23 5.23 PHIGUR S8 I, T TR K S i
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Table 7 Change of sulphur and oxygen content in liquid at
microalloying station before and after argon blowing

. [0]/10-¢ (S /% s
%) e S REAT RS T
1 2.3 1.4 0.005 0.004 20.00
2 1.9 1.2 0.005 0.003 40.00
3 3.5 1.5 0.004 0.004 33.33
4 2.8 1.3 0. 005 0. 004 20.00
5 7.5 2.0 0.004 0.003 25.00
6 2.6 0.9 0.003 0.003 0
7 1.8 0.8 0.005 0.004 20. 00
8 3.1 0.7 0. 005 0.004 20.00
F-E 3.19 1.31 0.004 75 0.00363 22.29
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