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Interface Reaction of Molten Converter Slag and Sintered CaO Pellet
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Abstract

As a basic study of the re-using molten converter slag as an ordinary portland cement by conversion process, molten slag and
sintered CaO pellet was reacted each other. The dissolution rate of the sintered CaO pellet into the molten slag was measured
and the changes of the reaction layer was also investigated. The converter slag reagent-grade SiO, added was melted and hold
for 30 minutes in MgO crucible between 1350~1500°C. Then sintered CaQ pellet heated at the same temperature was dipped
into the molten slag and hold for 10~30 min. After the reaction, the crucible was cooled in air and the specimen was cut off to
the horizontal direction of the crucible. The dissolution rate of CaO pellet was measured by the change of the radius of sintered
CaO pellet and the interface layer was observed by SEM/EDX and XRD. The dissolution rate of sintered CaO pellet contacted
with the slag of basicity 1 was 9.8 um/min at 1350°C and increased to 18.0 um/min at 1500°C. The rate was slightly decreased
to 7.6 pm/min at 1350°C and 15.0 wm/min at 1500°C in the slag of basicity 2. The dissolution rate of CaO in converter slag was
followed to the rule of Arrhenius' temperature dependency, and the apparent activation energy of the dissolution of CaO was
36 kcal/mole. In case of the slag basicity of 1, the thickness of C,S layer was 64~118 pm and the thickness of C;S was 28~90 um
for 10~30 minutes at 1500°C. And the thickness of the C;S layer was 90~120 pum at the same conditions in the slag basicity of 2.
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Fig. 1. Decrease of the radius of CaO pellet in the converter
slag at various temperatures (basicity=1).

Table 1. Chemical composition of raw converter slag.

components Ca0 Si0, ALO; TFe

MgO MnO P,0; TiO, SO,

wt% 49.14 12.31 1.98 22

1.67 1.43 0.2 0.3 3.61
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Fig. 2. Decrease of the radius of CaO pellet in the converter
slag at various temperatures (basicity=2).
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Fig. 3. Arrhenius plots of the dissolution rate of CaO pellet
into slags.
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Fig. 5. SEM image and EDX analysis of interface of molten slag and CaO pellet after reaction at 1450°C for 20 min (basicity 2).
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Fig. 6. X-ray diffraction patterns for the interface layer of
slag and sintered CaO pellet after reaction at 1450°C.
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tion change of the slags (indicated by the arrow, 1 and 2
means basicity of slag) for CaO dissolution.
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Fig. 9. Thickness of C;S layer as a function of time (basicity 1).
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Fig. 10. Thickness of C;S layer as a function of time (basicity
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