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Abstract

To clarify the influence mechanism of chemical composition on the foaming of converter slag, the
microstructure of Ca0-Si0,-Fe,0 slag system was analyzed by Raman spectroscopy and the viscos-
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ity and surface tension of converter slag. Finally, the foamability of the converter slag was eva-
luated by the foaming model. The results showed that Q%;, Qls;, Q3s;, Q3si, [FeO4]-tetrahedron and
[FeOs]-octahedron existed in the molten slag. With the increase of basicity and FeO content, the
tetrahedral structure with a high degree of polymerization transforms to the tetrahedral structure
with a low degree of polymerization, the non-bridging oxygen number increases, and the degree of
polymerization decreases. The physical property test results showed that the viscosity increased
with the decrease of Fe,O content and decreased with the increase of basicity; the surface tension
decreased with the decrease of Fe,O content and increased with the increase of basicity. According
to the calculation results of foaming model, the foamability of converter slag increased with the
decrease of Fe,O content, and decreased with the increase of basicity. In addition, the relationship
among the foaming of converter slag, physical properties and microstructure was discussed.
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Table 1. Compositions of experimental slags (mass, %)
F 1 KBRS RESH, %)

. args %y Hor I g gy
HFE g . ; : 2+
9 CaO SiO, FeO B CaO Sio, FeO Fe,0s Fe”*/T-Fe
1# 0.83 25 30 45 0.66 22.68 34.16 28.94 14.22 0.69
2# 0.50 25 50 25 0.48 24.43 51.09 13.55 10.93 0.58
3# 0.88 35 40 25 0.92 36.41 39.66 1457 9.36 0.63
4# 1.14 40 35 25 1.22 41.34 33.88 18.02 7.76 0.72
5# 0.78 35 45 20 0.87 36.94 42.24 19.81 10.01 0.68
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Figure 1. Schematic diagram of high-temperature quenching furnace
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Figure 2. RTW-10 melt physical properties tester
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Figure 3. Raman spectra of experimental slags
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Figure 4. Curve fitted results of Raman spectra of the experimental slags
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Figure 5. Variation of Fe-O structural units (a) Fe,O; (b) basicity
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Figure 6. Variation of Si-O structural units (a) Fe,O; (b) basicity
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Figure 7. Non-bridging oxygen number of experimental slag (a) Fe,O; (b) basicity
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Figure 8. Variation of viscosity and surface tension with chemical compositions (a) Fe,O; (b) CaO/SiO,
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Figure 9. The influence of Fe,O and basicity on slag foaming index (a) Fe,O; (b) basicity
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Figure 10. Relationship between slag foaming index and non-bridging oxygen number (a) vicosity; (b) surface tension
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