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Water model of freely swing lance injecting limestone powder
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3. Resource

Abstract: In order to explore the feasibility of dephosphorization by the free swing lance injecting limestone powder, a
cold model of the free swing lance injecting limestone powder to dephosphorization system was established to investi-
gate the effect of the Mach number of nozzle, the nozzle's angle, the lance height, the feeding speed and the particle
size of injection system on the transmission dynamics condition in the melt bath. The water, the polymethylmethacry
late particle, the vacuum-pump oil and the compressed air were used to simulate the hot metal, the limestone powder,
the slag and the oxygen respectively. The results showed that the Laval nozzle could be used to inject limestone powder,
but the Mach number of the nozzle should not be too large. The optimal Mach number was 1.8. The transmission dynam-
ics condition in the melt bath became better with the increasing of the nozzle's angle, but the particle penetration ratio
would increase and the splash would decrease sharply if the nozzle's angle was too large. The optimum parameters of the
nozzle's angle, the lance height, the feeding speed and the particle size were 25°, 200 mm, 1.8 kg/min and 0.164 mm re-
spectively.
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Fig.1 Chart of water simulation test device
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Table 1 Parameters of prototype and watermodel
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Fig.2 Experimental injection device
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Fig. 3 Relationship between mass of powder

injection and conductivity of molten bath
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Fig. 4 Effect of Mach number on mixing time, particle
penetration ratio and splash
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Fig. 5 Effect of nozzle's angle on mixing time, particle
penetration ratio and splash
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Fig. 6 Effect of lance height on mixing time, particle
penetration ratio and splash
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particle penetration ratio and splash
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