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Effect of MgO Contents on the Dissolution Rate of Alumina into Molten CaO-Si0,-Al,0,-MgO Slags
Shoichivou Tara, Akihiro Macuwma, Kunihiko Naxkasuima and Katsumi Mori

Synopsis : Dissolution rates of sintered alumina into molten CaO-Si0,~9mass% Al O;-MgO(Ca0O/Si0,=0.80) slags were measured
by a rotating specimen method. The dissolution rates into slags containing 5, 10, and 15mass% MgO were measured
at 1773, 1823 and 1873K, and the revolution speed varied from 100 to 600 rpm. The microstructures of specimens after
experiments were examined by an electron probe microanalyzer(EPMA), and the dissolution mechanism was discussed.

The dissolution rate of alumina increased with increasing revolution speed and temperature. The dissolution rate of
alumina into the slags containing more than 10mass% MgQO were increased more rapidly with increasing revolution
speed and temperatures, compared with that into the slag containing 5mass% MgO.

The dissolution rate of alumina decreased with increasing MgO content up to 15mass%. According to the EPMA
analysis, a deposition of MgO - Al, O, spinel particles was observed in slag adjacent to the alumina specimen. The spinel
particles formed a layer in slags containing more than 10mass% MgO, and the thickness of the layer was increased with
increasing MgQO content in slags. These morphological differences of the spinel layers suggest that the spinel layers.
suppress the flow of slag components, and the dissolution rate decreases with increasing MgQO content. Moreover, the
morphology of spinel layer was changed with revolution speed, this morphological change is considered to be the reason
why the dependence of the dissolution rate on revolution speed differs by the MgO content in slag.
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Table 1. Chemical composition of slags. (mass%)

Ca0 S0, ALO, MgO Ca0/$i0,
A 382 478 9.0 5.0
B 36.0 450 9.0 10.0 0.80
C 3.8 422 9.0 15.0
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Fig. 1. Effect of revolution speed and temperature
on the dissolution rate of alumina into
slagA(MgO=5mass%).
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Fig. 2. Relationship between periphery velocity and
dissolution rate of alumina into CaO-SiO,-
Al1,0;-MgO slags.
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Fig. 3. Arrhenius plots of the mass transfer coeffi-
cient for Ca0-SiO,-Al,0;-MgO slags.
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Table 2. Activation energies of mass transport and
viscosity Ex, E, for CaO-SiO,-Al,0;-MgO

slags.
E.(kJ/mol) E, (kJ/mol) 1112
A 220 204
B 313 204
C 324 179
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Fig. 4. Effect of MgO contents in Ca0-Si0,-Al,05-
MgO slags on the dissolution rate of

alumina.
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Fig. 5. Variation of slag viscosity(z), driving
force(A(%Al,0;)) and mass transfer
coefficient(k) with MgO contents in CaO-
Si0,-Al,0,~-MgO slags.
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Fig. 6. fEPMA analysis of the specimen after immersion into Ca0O-SiO,-Al,0;-MgO slags at 1823K, 200rpm
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(A) : Immersing into slagA(MgO=>5mass%). (B): Immersing into slagB (MgO=10mass%).
(C): Immersing into slagC (MgO=15mass%).
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1823K, 400rpm for 60min.
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