I 16

#% & $8 Vol. 81 (1995) No. |

Ca0-Si0.-Al:0s-MgOR AT RADT VI F DEfFRE

FoORER A T K LR

Dissolution Rate of Alumina into Molten Ca0O-SiO,-Al,0,-MgO Slags

Shoichirou Tamwa, Kunihiko Nakasaima and Katsumi Mori

Synopsis

: Dissolution rates of sintered alumina into molten CaO-Si0O,-9mass%Al,0;-10mass%MgO slags were measured by

rotating specimen method. Experiments were conducted at various revolution speeds, temperatures, and CaQ/SiO,
ratioes, and the microstructures of specimens after experiments were examined by EPMA. Based on these results, the

dissolution mechanism was discussed.

The dissolution rate of alumina increased with increasing revolution speed and rising temperature. These results

suggested that the dissolution rate was controlled by mass transport in the boundary layer of molten slags.

The dissolution rate of alumina decreased rapidly as increasing CaO/SiO, from 0.64 to 0.80, and then increased rapidly
as increasing Ca0/Si0, from 0.80 to 1.00. According to the EPMA analysis, a compact deposition of MgO-Al,O; spinel
particles in slag and a formation of CaO+6Al,0; compounds in alumina were confirmed in the specimen immersed into
the slag of Ca0/Si0,=0.80. It was estimated that these reaction proudcts suppressed the flow of slag components to
decrease the dissolution rate. However, MgO- Al,O; spinel particles observed in the specimen immersed into other slags
were scattered, and might not disturb the flow of slag component, so that the dissolution rate was not retarded.
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Table 1. Chemical composition of slags(mass%).

CaO SiO, AlLO, MgO Ca0/Si0,
A 315 49.5 9.0 10.0 0.64
B 36.0 45.0 9.0 10.0 0.80
C 40.5 40.5 9.0 10.0 1.00
D 45.0 36.0 9.0 10.0 1.25
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Fig. 1. Relationship between periphery velocity and
dissolution rate of alumina into CSAM and
CSA slags.
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Table 2. Estimated values of saturation contents of
Al,O; in CSAM slags.

Ca0/SiO, ] T(K) (%A1,05)
0.64 1823 386
0.80 1823 35.9

1773 30.3
1.00 1823 343
1873 383
125 1823 343
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Fig. 2. Arrhenius plots of the mass transfer coeffi-
cient for CSAM and CSA slags.

Table 3. Activation energies E#, E;, for CSAM and

CSA slags.
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CSA 214 24019 ~35617
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Fig. 3. Effect of CaO/SiO, on the dissolution rate of
alumina into CSAM and CSA slags.
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Fig. 4. Variation of slag viscosity (), A (%Al,0;)
and mass transfer coefficient (k) with CaO/
Si0, for CSAM slags.
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Fig. 5. EPMA analysis of the specimen after immersion into slags at 1823K and 200rpm, for 60min.

(A) : Immersing slag A (Ca0/Si0,=0.64)
(B) : Immersing slag B (Ca0/Si0,=0.80)
(C) : Immersing slag C (Ca0/Si0,=1.00)
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