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Phosphorus Equilibrium Partition between MgO-saturated BaO-Fe,0-SiO,

Slags and Liquid Iron

Takashi ORIMOTO, Fumitaka TSUKIHASHI and Nobuo SANO

Synopsis:

In order to meet the recent demand for low phosphorus steels, highly basic slags must be used to increase
the refining efficiency. In this study, the equilibrium partition ratio of phosphorus (Lp) between MgO
saturated BaO-Fe,0-Si0, slags and liquid iron was measured at 1 600°C as a function of slag composition.

The results are summarized as follows.

(1)The MgO solubility of BaO-Fe0-SiO; slags is lower than those for the CaO-Fe,0-SiO; and

Na,0-Fe,0-Si0, systems.

(2)The maximum value of the phosphate capacity of this system is higher than that for the CaO system

and not less than that of the NazO system.

(3)There is a FeO content to give the maximum Lp value at constant BaO/Si0, ratios. This is in
accord with the well known fact applicable for the CaO-FeO-SiO; system.
(4)The activity coefficients of FeO and FeO;s have been measured and discussed in terms of slag

composition.

Key words : steelmaking; thermodynamics; phosphorus; equilibrium partition; MgO saturated BaO-FeO-

Si0; slag; MgO solubility; phosphate capacity.,
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Table 1. Experimental results for MgO,,,,-BaO-Si0,-Fe,0 slags at 1 600°C.

Metal composition Slag composition Lp Fe3*/Fet
No. mass % (mass% ) (mass% ) (mass% )
[P] [o] (MgO) (BaO) (Si0y) (FeO) (Fe03) (P205) (mass %) (mass?%)
1 0.121 0.127 23.2 24.3 26.7 14.3 10.6 1.05 3.91 0.666
2 0.0405 0.132 20.2 35.1 18.3 23.3 1.40 1.76 17.9 0.546
3 0.134 0.118 21.5 22.5 27.6 22.0 4.45 1.99 6.18 0.182
4 0.0023 0.093 9.65 55.9 13.2 18.1 1.94 1.20 211 0.096
5 0.0053 0.134 10.4 46.5 15.1 22.2 4.42 1.36 111 0.179
6 0.0107 0.144 12.9 41.4 15.9 24.2 4.13 1.45 57.9 0.153
7 0.0440 0.118 19.3 37.6 19.9 20.2 1.14 1.84 17.6 0.051
8 0.0014 0.090 7.97 61.4 9.87 17.0 2.55 1.17 365 0.135
9 0.0610 0.088 13.9 46.2 24.5 12.5 1.06 1.82 12.5 0.076
10 0.135 — 16.7 47.3 24.7 8.58 0.609 2.13 6.78 0.064
11 0.0234 0.040 8.25 64.5 19.9 5.86 0.818 0.679 12.2 0.126
12 0.158 0.025 13.5 57.6 23.1 4.28 0.678 0.865 2.27 0.142
13 0.0625 — 8.08 66.7 19.9 3.42 0.524 1.40 9.37 0.138
14 0.178 0.020 11.2 60.4 22.7 3.94 0.208 1.53 3.62 0.047
15 0.229 0.008 11.2 60.7 22.8 3.45 0.311 1.54 2.83 0.081
16 0.0006 0.083 3.77 66.8 10.1 13.2 4.72 1.53 1110 0.322
17 0.0004 0.078 4.29 64.9 9.40 15.8 4.06 1.61 1760 0.232
18 0.0005 0.138 5.05 28.3 3.98 54.1 8.47 0.125 109 0.141
19 0.0016 0.088 3.92 56.3 8.41 23.5 6.12 1.78 508 0.235
20 0.0023 0.077 4.12 64.5 11.1 15.2 3.21 1.96 380 0.191
21 0.0015 0.064 3.46 71.3 9.50 9.36 4.65 1.73 499 0.447
22 0.0064 0.123 10.7 28.5 8.45 4.7 6.74 1.02 69.9 0.136
23 0.0033 0.126 9.40 33.4 6.56 42.8 7.02 0.818 107 0.147
24 0.0020 0.128 5.89 36.2 4.04 41.5 11.9 0.552 120 0.258
25 0.0027 0.068 6.03 68.8 13.5 7.78 2.75 1.18 188 0.318
26 0.0008 0.108 3.83 70.2 9.25 9.05 6.86 0.864 460 0.682
27 0.0249 0.182 14.3 19.7 9.69 50.5 4.95 0.828 14.7 0.088
28 0.0583 0.124 14.8 12.6 13.4 53.8 4.38 0.961 7.27 0.073
29 0.0076 0.042 3.96 75.5 14.1 3.75 1.23 1.33 71.8 0.312
30 0.0092 0.113 7.27 53.7 16.0 18.5 3.17 1.43 66.0 0.154
31 0.0048 0.098 6.21 57.5 14.7 16.2 3.19 2.28 202 0.178
32 0.0041 0.109 6.06 49.2 12.6 25.7 4.39 2.11 220 0.154
33 0.0265 0.119 10.2 13.3 7.03 62.5 6.29 0.603 9.93 0.091
34 0.0111 0.129 9.26 41.3 16.3 28.2 3.35 1.61 61.2 0.107
35 0.0044 0.100 8.14 49.1 16.5 19.7 5.09 1.42 136 0.232
36 0.0502 0.074 15.1 48.3 21.3 12.2 1.63 1.50 12.4 0.119
37 0.0050 0.097 9.98 49.4 19.2 17.1 2.68 1.69 142 0.141
38 0.0113 0.095 8.13 48.7 15.4 21.4 4.48 1.87 69.9 0.188
39 0.0064 0.098 8.75 49.6 16.4 19.1 4.69 1.50 98.2 0.221
40 0.0047 0.080 6.62 58.7 15.5 15.1 2.57 1.48 131 0.153
41 0.0048 0.092 5.59 32.0 6.54 47.6 7.41 0.856 75.9 0.140
42 0.0026 0.099 4.14 33.7 6.02 47.6 7.43 1.18 182 0.141
43 0.0057 0.102 7.19 42.3 11.1 31.8 5.71 1.92 144 0.161
44 0.0031 0.097 5.91 48.4 7.42 30.7 6.07 1.53 210 0.178
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Contours of the MgO solubility (mass% )

in Ba0-Si0,-Fe,0 slags at 1600°C.
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Fig. 2. Contours of the phosphorus partition ratio
between MgO,,,;,-Ba0-Si0,-Fe,0 slags and liquid
iron at 1600°C.
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Fig. 3. Contours of the phosphate capacity, log
Cpo3- , for MgO,,;-Ba0-Si0,-Fe,0 slags at
1600°C.
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Fig. 4. Comparison of phosphate capacities for
the MgO saturated systems at 1600°C.
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