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O, P and S Distribution Equilibria betwéen Liquid Iron
and Ca0-Al,05-Fe, O Slag Saturated with CaO

Shiro BAN-YA, Mitsutaka HiNoO, Atsushi SATO and Osamu TERAYAMA

Synopsis :

Equilibrium oxygen, phosphorus and sulphur distribution between liquid iron and CaO-Al,03-Fe,O slag
saturated with CaO has been studied at the temperature range from 1550 to 1650°C in order to know the
applicability of the slag to secondary refining of steel and the approximate validity of the regular solution

model for the aluminate slag.

As the results, it is guessed that CaO saturated CaO-Al-,03-Fe, O siag would be useful the secondary

refining of steel.

It was confirmed that regular solution model was satisfied for oxygen distribution

between liquid iron and aluminate slag as well as that between liquid iron and silicate or phosphate slag
in our previous work. Sulphur distribution ratio and sulphide capacity of the aluminate slag were
determined as the function of slag composition and temperature.

Key words : secondary steelmaking; ladle metallurgy; slag; physical chemistry; oxygen distribution;
dephosphorization ; desulphurization ; aluminate slag; sulphide capacity ; regular solution model.
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Table 1.
saturated with CaO.

Experimental results for the equilibria between liquid iron and FeO-Fe,03-Al,05-CaQ slag

Temp. In slag (mass%) In metal (mass%)
RUI’I NO. (oc)
FeO Fey03 Ca0 Al;03 P,0s S P S 0
CA101 1601 5.47 1.24 52.67 38.13 0.3284 0.154 0.0120 0.026 0.0179
CA102 1598 22.41 13.18 45.09 17.66 0.179 0.017 0.0535
CA201 1601 9.28 2.83 53.13 32.44 0.5394 0.214 0.0060 0.035 0.0275
CA202 1601 11.09 5.26 51.28 29.78 0.3168 0.134 0.0016 0.037 0.0356
CA203 1603 15.86 6.58 50.58 25.05 0.3575 0.167 0.0017 0.028 0.0448
CA204 1601 20.83 10.83 47.42 18.09 0.3611 0.181 0.0004 0.024 0.0521
FC201 1600 27.70 11.89 46.35 11.59 0.3520 0.175 0.0006 0.021 0.0584
FC202 1597 33.57 13.99 42.12 8.40 0.3142 0.172 0.0002 0.018 0.0666
FC203 1600 33.64 15.20 43.63 5.25 0.3065 0.168 0.0002 0.017 0.0694
CATO1 1602 21.92 16.63 45.40 16.48 0.4327 0.211 0.0006 0.029 0.0541
CATO02 1602 21.25 12.73 49.10 14.26 0.0542
CA301 1603 2.63 0.19 53.69 39.89 0.2418 0.181 0.0580 0.017 0.0087
FC301 1604 43.64 12.91 41.71 0.43 0.192 0.017 0.0770
CA401 1600 4.79 1.01 53.58 35.63 0.4165 0.216 0.0275 0.029 0.0165
FCA01 1600 38.77 13.86 43.52 2.30 0.4959 0.237 0.0008 0.021 0.0713
FCA402 1601 40.00 12.78 39.23 2.67 0.5014 0.241 0.0007 0.020 0.0768
SH101 1654 3.71 0.42 56.84 35.71 2.3081 0.920 0.4648 0.083 0.0150
SH103 1654 20.69 3.17 51.99 17.92 2.9425 0.896 0.0126 0.129 0.0555
SH104 1652 26.21 8.98 49.13 11.50 2.9552 1.067 0.0062 0.111 0.0690
SL101 1548 2.67 0.76 56.14 37.35 2.1138 1.364 0.5017 0.079 0.0077
SL201 1549 1.61 0.23 55.19 39.65 2.5048 1.079 1.8766 0.040 0.0039
1.300 1545 2.36 0.39 56.69 40.34 0.5629 0.862 0.1973 0.072 0.0051
L.301 1547 3.74 0.16 55.64 38.25 1.3480 0.944 0.1296 0.107 0.0069
L.302 1549 12.01 3.25 54.47 30.36 1.5259 0.986 0.0093 0.158 0.0242
1.303 1538 18.59 3.92 51.69 23.61 1.4744 0.899 0.0047" 0.145 0.0315
L1304 1555 25.15 7.22 49.27 17.78 1.3705 0.952 0.0026 0.125 0.0448
L.305 1551 35.25 7.72 45.27 10.96 1.6423 0.958 0.0022 0.096 0.0530
L.306 1554 40.14 11.61 37.11 5.10 1.5949 1.027 0.0011 0.084 0.0612
1307 1548 47.49 13.02 38.61 0.00 1.5678 1.029 0.0021 0.083 0.0624
H300 1645 2.78 0.00 58.31 36.81 0.5744 0.802 0.2766 0.075 0.0127
H301 1649 10.19 0.93 53.35 30.35 1.7682 1.010 0.0283 0.168 0.0267
H302 1651 15.10 3.60 55.46 24.06 1.4720 0.983 0.0085 0.154 0.0407
H303 1654 37.65 10.16 45.80 5.34 1.5302 1.083 0.0025 0.108
H304 1654 45.79 9.49 42.61 0.00 1.5405 1.139 0.0021 0.092
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Fig. 1. Solubility of CaO in Ca0O-Al,03-Fe;0
slag equilibrated with liquid iron.
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Fig. 2. Oxygen distribution ratio between CaO-
Al,03-Fe,O slag saturated with CaO and liquid
iron, and the comparison of the ratios between
aluminate, silicate or phosphate slag and liquid iron.
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Fig. 3. Activity of Fe,0 in CaO-Al,05-Fe, O slag
equilibrated with solid CaO and liquid iron.
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Fig. 4. Phosphorus distribution ratio between ’ .
Ca0-Al,05-Fe, O slag saturated with CaO and Fig. 5. Sulphur distribution ratio between

liquid iron, and the comparison of the ratios
between aluminate, silicate or phosphate slag and
liquid iron.
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Fig. 9. Sulphide capacity of Ca0-Al,0;-Fe,O
slag equilibrated with soild CaO and liquid iron.
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Comparison of observed sulphur distribu-
tion ratio and the calculated.
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