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Hydraulic simulation of slag splashing in nickel converter

MA De-gang, CHEN Wei-qing, CHE Xiao-mei

(State Key Laboratory of Advanced Metallurgy, School of Metallurgical and Ecological Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The influences of operational conditions on slag splashing for the lining of nickel blowing converter were
investigated with an 1/4 scale hydraulical model experiment. The results show that the time of gas blowing and the angle
of furnace play a significant role in total amount of splashes in direct ratio. The distribution of splashes is largely decided
by the furnace angle and the initial bath depth. Proportion of splashes on opposite side of tuyere line is dramatically
reduced from 80% to 5% or so when the furnace angle or the initial bath depth (%#/D) varies from —10° to —30° or 0.078 to
0.172, meanwhile those on side of the tuyere line and the side end are greatly increased; the height of splashing decreases
with the tuyere and initial bath depth increasing. The mode of slag splashing can be defined as the injection slag splashing
and surging slag splashing or two both. Large amount and even distribution on different walls are acquired by adjusting
angle of furnace at definite bath depth. The industrial test agrees well with the results in the model, and the problems such
as heavy accretion on tuyere line are also resolved.
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Table 1 Comparison of model and industrial dimensionless

numbers
Dimensionless number Industrial 1/4 PSC model
Distribution rati 6.649%X107t0  6.778 X107 to
stribution ratio 6.600X 1073 6.700X 107
Bath rafi 7.840X10%t0  7.840X 107 to
° 1.959X10°! 1.959% 10"
Submergence ratio 0 t02.000X10™" 0 t02.000X 10"
Tuyere space 1.600% 10" 1.600% 10"
Modified Froude 8230X10'to  8.230X107'to
number 2.474 2.474
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Table 2 Comparison of model and industrial parameters

R W i B KT T WO S TRl it e K s o oA
T W O S A R 2, TR (4 1E AT 5K
5, B OEROK, REKPRWE 3 v, T
PRI A I 1R O T v R R O AL R, 3 )3k
OKW) SARFREE R 1:1 T H =K (G-WHTE A A i,
AR IEIOIRE W I B] A A B R o %
ERCRII N o WIaa R BT b I 56 e R (1) B v
AT, A B OB A B I N R .
IR 28 SEIR I BEARSETT = WIS R A 75 F1 100
mm, JERTE 10 min, PRI H-20°, KaEH
120 m*/h o SE56 3% BUTE IR AR st L) D, A
FR B hy/D, Wl = BELLA] hy/D S5 Pt 4%
A2 S 208 R 3ok B v R e v 0 A A Sl RS H R AR,
Wt 1 A BRI A T I ot i % RE ) L AR (mp),
KRN 1 g/lem®s HAIH—/KISE N 1.13 g/lem’s
W 5t 0 AT - B S R HT REDRE T A St T Pl
VA e LU G A s S A A BT[] R AR AL R

R3IEZKRPNFENRER

Table 3 Levels and factors in orthogonal experiments

Industrial Model
d2 552X9 655 d638X592

Parameter

Dimension of furnace/mm

Dimension of furnace mouth/

mm 2260X1520 565X380
Angle of furnace mouth/(°) 27.5 27.5
Tuyere space/mm 152 38
ID of tuyere/mm 64 16
Distance between center of 330 2075

tuyere and furnace/mm
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Factor Bath ].310win.g Furnace B10\32v ;
depth/mm time/min  angle/(°) rate/(m™h ")
Level 1 50 5 0 75
Level 2 75 10 —-10 90
Level 3 100 15 =20 105
Level 4 125 20 =30 120
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Fig. 1 Schematic of 1/4 scale model (Side A: Tuyere line; Side B: Opposite tuyere line; Side C: End side)
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