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Abstract

In order to study the movement of inclusions at the steel-slag interface during the removal process,
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based on the similarity principle, a water model was established. In the model, Al,O3 and PP par-
ticles were used to simulate inclusions, water was used to simulate molten steel, and silicone oil
was used to simulate steel slag. By changing the size and type of the particles, and the viscosity of
the oil layer, the movement process of the particles floating up through the water-oil interface
under different conditions was observed, so as to analyze the influence of the above-mentioned
factors on the removal of inclusions in the actual steelmaking production process. The experi-
mental results show that the particles can be accelerated to the terminal velocity in less than 1s in
water. Therefore, the velocities when they reach the water-oil interface are mainly related to the
particles’ density and size. When the particles reach the water-oil interface, they exchange energy
with the interface. Only when the Kinetic energy of the particle exceeds the energy required to de-
form the interface, the particles can pass through the interface. Otherwise, the particles can only
stay at the water-oil interface. When the oil layer is fixed, the dimensionless displacement of the
PP particles is greater than that of the Al;0; particles whose density is much smaller, indicating
that the denser ones are easier to pass through the interface. The viscosity of the oil layer also has
a certain influence on the movement of the particles. The greater the viscosity of the oil layer, the
greater the obstacle for the particle to pass, and the less favorable for the particles to pass through
the interface. The main influencing factor is the interaction between the particles and the inter-
face, that is, the total wet ability.
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Figure 1. Schematic diagram of experimental equipment
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Figure 2. Experimental equipment
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Table 1. Experimental particles data
1 XK FHIE

TUEN B2/ mm P Ig-em 3
PP 2.36. 3.16. 3.98 0.91
Al,O4 2~4 A& 0.71

Table 2. Experimental silicon oil data
2. XWEEHEIE

JUEN B3N FEElcst L B 1%k IPa-s
Silicon 0ilAK50 50 0.960 0.048
Silicon 0ilAK100 100 0.964 0.096
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Figure 3. Calculation results of the movement of 4 mm PP particles in water
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Table 3. Experimental particles terminal velocities
7 3. LR FARIRIRE

b DAY LIES] K7 RFimm WM FEfem it B S /mes ™ AR FEF R /mes !
PP 2.36 50 0.059 0.052
PP 3.16 50 0.075 0.069
PP 3.98 50 0.101 0.084
PP 2.36 30 0.050 0.052
PP 3.16 30 0.072 0.069
PP 3.98 30 0.096 0.084
Al,O4 3.69 50 0.136 0.163
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Figure 4. Photograph of the movement process of PP particles at the water-oil interface
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Figure 5. Photograph of the movement process of Al,O5 particles at the water-oil interface
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Figure 6. Movement of PP particles with a diameter of 3.98 mm
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Figure 7. Movement of PP particles of different sizes at the water-oil interface
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Figure 8. Movement of Al,O3 particles with a diameter of 3.69 mm at the water-oil interface
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Figure 9. Movement of PP particles with a diameter of 3.98 mm at the water-oil interface
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Table 4. The data of interfacial tension

= 4. REKDEE

Frmk 7y 45 N/m
7K - HI(AK50) 0.041
PP-7K
PP-JH (AK50)
Al,O4-7K 0.614
Al,O5-H (AK50) 0.629
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Figure 10. Movement of PP particles with a diameter of 2.36 mm at different water-oil interfaces
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Figure 11. Movement of PP particles with a diameter of 3.16 mm at different water-oil interfaces
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Figure 12. Movement of PP particles with a diameter of 3. 98 mm at different water-oil interfaces
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