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Phase Relation of CaO-Al,0,~Fe,0—P,0; Slag and Phosphorus Distribution between This Slag and Liquid Iron

Kei WATANABE, Takahiro MIK1, Yasushi SASAXI and Mitsutaka HINO

Synopsis : Amount of steelmaking slag emission is increasing due to strong demand for high quality steel. Development of slag and process that can re-

move impurity at high efficiency is required to decrease slag discharge volume. Phosphorus is a typical impurity in steel and it can be re-
moved by slag with high CaO and Fe,O activity. CaO-Fe,O—P,0; system has two liquid phase region that has CaO and Fe,O high activity. It
was confirmed that CaO-MgO—Fe,0—P,0; two liquid phase slag can remove phosphorus at high efficient in the previous work. The phase re-

lation and ability of phosphorus removal by CaO-Al,0;—Fe,0-P,0; system was investigated in the present work.
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Fig. 1. Isothermal section of the system CaO-Fe,0-P,0;
system at 1873K.%
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Table 1. Experimental results.

Concentration / mass%
Slag phase in equilibrium
sample No. Initial mixed composition of slag Metal
Liquid 1 Liquid 2
CaO FeO P,05 Al 0, Cal FeO P;05 Al0, Ca0 FeO P,0s Al,0, P

1 12.6 378 12.6 37.0 Did not melt.
2 138 41.4 14.8 25.6 Did not melt
3 15.1 44.4 14.8 25.6 Did not melt
4 17.9 240 14.4 43.7 Did not melt.
5 18.0 23.0 17.2 41.8 Did not melt
6 14.7 421 19.0 243 Did not melt
7 29.2 39.1 30.7 1.00 0.89 0.78 5.83
8 25.8 34.9 10.7 28.6 48.1 7.27 17.2
9 270 221 287 221 Did not melt
10 30.6 24.9 15.6 28.9 51.6 6.98 15.3
1 6.00 35.4 18.6 40.0 47.1 8.00 15.7
12 4.95 79.9 14.1 1.00 202 1.22 0.52
13 19.7 89.4 19.8 1.11 3.1 2.12 2.29
14 18.0 54.3 26.7 1.10 111 0.86 0.86
15 25.2 46.9 26.7 1.23 3.79 1.29 458
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Fig. 2. Phase relation among FeO-AlLO; and two liquids
in CaO-Al,0;-Fe,0-P,0; system at 1873K.
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Fig. 3. Image of the interface among FeO-Al,O, phase
and two-liquid slag.
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Fig. 4. Phase relation among FeO-AlO,, CaO-2Al,0;
and uniform liquid slag in CaO-AlL,O,—Fe,0-P,0;
system at 1873K.
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Fig. 6. Estimation of phase relation among FeO-AlO,,
Ca0-2Al,0, and two liquid region in CaO-Al,O4—
Fe, O-P,0O; system at 1873K.
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Fig. 7. Phosphorus distribution ratios among two-liquid
Ca0-Al,0,-Fe,0-P,0; slags or CaO-MgO-Fe,O—
P,O; slags and liquid iron at 1873K.
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