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Aluminium-Oxygen Equilibrium between CaO-Al,03 Melts and Liquid Iron

Synopsis :

Hideaki SuiTo, Hajime INOUE and Ryo INOUE

Aluminium-oxygen equilibria between CaO-Al;0; melts and liquid iron were studied in the temperature

range of 1823 to 1923 K, using alumina and lime crucibles.

The equilibrium constant K for the reaction :

2A1+ 30 = Al;03 was discussed with reference to the supersaturation for nucleation of alumina, and com-

pared with the previous experimental and thermodynamic data.

The supersaturation was observed in the

experiments in which an Fe-Al alloy with low concentrations of initial oxygen was used under the condition

of no stirring. Supersaturation increased with a decrease of oxygen content in liquid iron.

Two types of

alumina inclusions with a size of 2~5 um and below 0.1 pm were observed by SEM.
Key words : CaO-Al;0; slags; aluminium-oxygen equilibrium; deoxidation; activity of Al;O3; supersatu-

ration.
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Table 1. Chemical compositions of metal and slag obtained in the experiment at 1873 K.
Metal Slag
N Time Al Total O
o (min) N Ca a N
ol. Insol. n Max. Min. Ave. | (mass ppm) | (mass ppm) | (mass %) | (mass %) |(mass ppm)
(mass %) | (mass ppm) (mass ppm)
Static (Aly03 crucible)
A-101 193 2.76 <0.2 3 10.4 8.3 9.2 7.80 3.1 25.4 33.4 81.6
A-102 181 11.4 0.3 3 10.2 9.7 9.9 13.0 5.1 25.2 33.4 239
A-103 180 32.7 3.4 5 23.5 20.0 21.3 3.46 9.6 26.1 33.7 22.0
A-104 180 15.1 4.4 5 21.6 15.4 17.4 4.89 5.1 26.7 34.0 209
A-105 180 21.2 2.5 7 23.9 19.7 21.8 3.07 5.8 26.7 34.3 181
A-106 180 26.0 5.1 5 23.0 17.5 20.9 4.07 10.4 26.7 33.4 272
A-107 240 0.0772 2.9 5 17.6 14.2 15.7 51.6 0.62 25.2 34.2 66.6
A-108 220 0.834 3.6 8 14.3 8.6 11.4 19.8 0.47 25.2 34.3 281
A-109 210 0.0596 0.3 4 13.8 10.8 12.4 169 0.61 25.2 4.1 166
A-110 203 4.77 9.6 5 12.8 11.0 11.9 10.0 3.2 24.9 34.6 776
A-111 214 0.0624 2.4 4 15.2 13.3 14.6 369 0.45 24.9 34.5 310
A-112 212 0.0265 2.0 3 24.9 20.5 23.3 377 0.75 24.7 34.5 178
A-113 210 0.0563 1.9 4 24.8 18.5 20.7 369 1.1 24.8 34.2 327
A-114 217 0.00984 2.8 3 72.5 66.8 69.5 328 0.71 24.5 34.3 10.6
A-115 210 0.0117 3.8 3 31.4 27.5 30.1 215 0.12 24.7 34.0 33.8
A-116 220 0.0103 2.5 3 54.0 43.5 48.3 278 0.49 24.9 34.4 11.2
A-117 200 0.0011 <0.2 5 176.3 131.5 156.5 81.3 <0.1 26.3 33.3 10.8
Stirring ( Al,03 crucible)
A-121 231 0.671 1.2 5 6.1 1.5, 4.4 3.85 2.5 23.9 34.6 54.0
A-122 231 0.0805 1.2 5 9.3 2.7 4.1 21.0 0.90 24.4 34.8 38.7
A-123 234 0.0658 0.7 5 7.6 4.1 5.5 17.0 1.1 25.2 34.6 31.9
Temperature change ( Al;03 crucible)
A-124 180 0.902 2.5 4 5.7 2.0 2.6 23.4 1.8 24.7 34.3 433
A-125 180 0.492 3.7 4 7.5 3.3 5.2 29.6 1.5 25.5 3.1 504
A-126 183 0.238 2.3 5 8.8 4.7 6.8 89.5 0.69 25.3 33.6 326
Static (CaO crucible)
C-101 45 0.0038 7.5 4 19.5 15.2 16.9 80.8 4.2 42.1 21.5 75.5
C-102 52 0.0476 4.2 6 9.9 4.7 6.7 89.5 2.2 43.3 20.3 427
C-103 50 0.637 4.7 3 8.5 6.5 7.7 70.0 8.2 42.0 21.9 3090
C-104 56 0.0056 3.9 5 11.8 8.0 10.2 86.1 0.46 42.1 21.5 54.8
C-105 55 0.478 2.7 7 7.7 5.4 6.5 42.4 11.1 41.5 22.6 1680
C-106 101 14.2 4.9 4 17.4 14.0 16.1 7.81 34.6 40.6 22.4 2430
C-107 100 9.39 3.0 4 17.0 10.5 13.6 12.9 13.7 41.0 22.7 2540
C-108 124 4.38 10.8 4 18.9 15.1 16.4 10.8 11.6 41.0 22.3 2440
C-109 93 0.0101 0.3 5 9.0 5.4 7.1 375 2.7 40.7 22.3 253
C-100 60 0.372 0.9 6 12.3 6.7 9.2 18.2 2.6 40.9 22.8 354
C-111 100 0.357 0.3 4 12.8 8.1 11.4 14.9 1.7 40.8 23.0 315
C-112 140 0.282 1.2 4 16.7 9.2 14.2 21.2 3.1 41.3 22.4 276
Table 2. Chemical compositions of metal obtained 1
in the without slag experiment at 1 873 K. Al0; cucible O Static
1873K A Stirring
Al Total O v Temp. change
Time Wi la;
No. (min) Sol. Insol. n Max. Min. Ave '§ @ + Without stag
(mass %) | (mass ppm) (mass ppm) e 2r
A-303 | 629 0.0297 5.5 3 8.3 21 5.5 (@)
A-304 | 662 0.102 2.2 2 5.3 4.1 4.7 £
A-305| 686 0.128 2.2 3 7.1 2.1 4.6 -
A-306 | 261 0.790 0.4 9 12.6 4.0 9.0 2}
A-307 | 270 | 0.124 1.3 8 | 89| 1.7 | 5.9 g
A-308 | 185 0.0225 2.6 4 15.1 | 10.6 12.6 -
A-309 | 135 0.0920 <0.2 8 4.7 2.3 3.5 %D 3 F
A-310| 133 0.861 3.4 7 16.2 | 12.3 14.3 -
A-3111 151 0.366 <0.2 5 8.2 5.8 7.3
A-315| 162 0.169 3.3 3 5.4 3.1 4.0
A-316 | 321 0.132 <0.2 5 7.4 1.7 4.4
A-317 | 131 1.07 3.7 5 14.4 {10.0 12.1
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Photo. 1. SEM image for Al,Oj3 inclusion after dissolving metal by HCI.
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