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Sulphide Capacities of CaO-Al,0;-MgO and Ca0-Al,0,-Si0,Slags

Mitsutaka Hivo, Susumu Kitacawa and Shiro Ban.va

Synopsis : The sulphide capacities of Ca0-Al,0;, CaO-Al;0,-MgO and CaO-Al,0,-Si0, slags were studied at 1823 to 1923K to
estimate the sulphur distribution ratio between secondary steelmaking slag and liquid steel.

From the obtained results, it was confirmed that substitution of MgO or SiO, for CaO at a given N a0, decreased the
sulphide capacities in both systems of CaO-Al,O;-MgO and Ca0-Al,0;-Si0, . The evaluated maximum values of sulphur
distribution ratio for both slags were higher than 1000 at 1873K on the condition of CaO-saturation if the dissolved
aluminium content in steel was assumed to be 0.01mass%.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental result in CaO-Al:0s system.
Heat Temp. Partial Pressure of Impinging Gas™* Slag Composition
(10°Pa at room temp.) (mass%) —logCs
No. (X) Pco Pco: Pso: Par Ca0O AlLOs MgO S

55-C1* 1823 0.250 0.249 0.010 0.489 58.17 39.93 0.14 0.526 2.238
55- 1 1822 0.248 0.247 0.010 0.485 54.16 41.86 0.04 0.365 2.399
56- 2 1822 0.248 0.247 0.010 0.483 48.90 48.50 0.03 0.155 2.769
55- 3 1822 0.248 0.247 0.010 0.485 43.79 53.63 0.04 0.072 3.105
55- 4 1823 0.167 0.166 0.013 0.652 38.56 58.21 0.04 0.019 3.748
60-C1* 1867 0.251 0.250 0.010 0.490 59.48 39.65 0.02 0.426 2.050
60- 1 1866 0.250 0.249 0.010 0.488 53.98 44.70 0.03 0.239 2.302
60- 2 1867 0.249 0.248 0.010 0.485 48.38 50.39 0.03 0.107 2.648
60- 3 1867 0.251 0.250 0.010 0.488 44 .91 54.82 0.03 0.059 2.907
60- 4 1867 0.166 0.166 0.013 0.652 36.84 61.18 0.02 0.019 3.479
65~-C1* 1928 0.168 0.167 0.013 0.658 57.61 37.03 — 0.326 1.869
65- 1 1923 0.249 0.248 0.010 0.487 53.41 41.38 0.40 0.167 2.093
65- 2 1922 0.249 0.248 0.010 0.488 48.65 46.13 0.05 0.076 2.444
65- 3 1922 0.250 0.249 0.010 0.490 41.71 54.71 1.49 0.033 2.808

*

CaO crucible was used.
The other samples were melted in Pt crucibles.
** Pco+ Pco2+Pso2+Par=Pr (Atmospheric pressure)
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Fig. 2. Sulphide capacities of CaO-Al,O; slag.
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Fig. 3. Sulphide capacities of CaO-Al,0,-MgO slag.

Table 2. Experimental result in CaO-Al:0:-MgO system.
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Heat Temp. Partial Pressure of Impinging Gas™* Slag Composition
(10°Pa at room temp.) (mass%) —logCs
No. (K) Pco Pco: Pso: Par CaO Al:Os MgO S

55-C2* 1823 0.250 0.249 0.010 0.489 54.71 37.66 4.13 0.560 2.211
55- 5 1822 0.248 0.247 0.010 0.483 50.17 44.06 3.88 0.025 2.567
55- 6 1822 0.249 0.248 0.010 0.487 44.06 47.90 3.48 0.120 2.885
55- 7 1822 0.248 0.247 0.010 0.483 41.35 53.89 3.10 0.042 3.335
55- 8 1823 0.167 0.166 0.013 0.652 35.55 57.69 2.80 0.022 3.693
55- 9 1822 0.248 0.247 0.010 0.485 45.96 44.14 7.97 0.203 2.653
55-10 1822 0.249 0.248 0.010 0.487 41.36 48.06 7.26 0.110 2.921
55-11 1822 0.249 0.248 0.010 0.487 37.69 53.84 6.41 0.044 3.318
60-C2* 1873 0.165 0.164 0.013 0.642 56.48 39.30 3.92 0.560 2.007
60- 5 1867 0.251 0.250 0.010 0.490 50.93 45.77 4.28 0.217 2.344
60- 6 1868 0.249 0.248 0.010 0.478 45.53 51.19 3.44 0.105 2.642
60- 7 1867 0.251 0.250 0.010 0.490 39.91 55.49 3.19 0.042 3.044
60- 8 1867 0.166 0.166 0.013 0.652 33.53 61.72 2.76 0.027 3.340
60-C3* 1868 0.251 0.250 0.010 0.490 53.73 34.63 8.56 0.425 2.038
60- 9 1868 0.250 0.249 0.010 0.485 45.66 45.01 9.20 0.189 2.405
60~ 10 1867 0.249 0.248 0.010 0.485 39.61 53.08 9.56 0.093 2.706
60-11 1868 0.249 0.248 0.010 0.487 35.38 56.26 7.18 0.046 3.004
65-C2* 1928 0.168 0.167 0.013 0.658 53.87 32.09 3.65 0.400 1.780
65- 5 1923 0.251 0.250 0.010 0.489 49.33 45.06 391 0.141 2.169
65- 6 1924 0.249 0.248 0.010 0.486 43.42 45.83 3.55 0.065 2.497
65- 7 1922 0.249 0.248 0.010 0.488 39.80 52.10 3.17 0.025 2.918
65-C3* 1923 0.164 0.164 0.013 0.643 53.57 36.66 897 0.492 1.713
65- 9 1924 0.250 0.249 0.010 0.488 42.77 44.23 7.13 0.108 2.264
65-10 1924 0.249 0.248 0.010 0.486 40.87 47.15 7.05 0.060 2.533
65-11 1924 0.249 0.248 0.010 0.486 35.96 52.08 6.22 0.028 2.857

*

CaO crucible was used.

The other samples were melted in Pt crucibles.
** Pco+Pcoz+Psoz+Par=Pr (Atmospheric pressure)
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Fig. 4. Iso-sulphide capacitg curves in CaO-Al,O;-
MgO slag at 1873 K. @ . experimental composi-
tion. Numerical values show —logCs.
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Table 3. Experimental result in Ca0-Al:0s-SiO: system at 1873K.

Heat Temp. Partial Pressure of Impinging Gas™* Slag Composition
i (10°Pa at room temp.) (mass%) —logCs

No. (K) Pco Pco: Pso: Par CaO AlL:O; Si02 S

6-CS2* 1873 0.247 0.246 0.010 0.483 56.12 30.04 6.92 0.467 1.962
6- 1 1872 0.166 0.165 0.013 0.651 52.68 36.07 6.64 0.274 2.293
6- 2 1872 0.166 0.165 0.013 0.647 48.81 42.46 6.00 0.127 2.624
6- 3 1872 0.165 0.164 0.013 0.646 42.31 46.22 5.39 0.053 3.002
6- 4 1872 0.165 0.164 0.013 0.646 38.85 52.18 4.83 0.018 3.472
6-CS3* 1873 0.167 0.166 0.013 0.654 59.59 24.22 10.70 0.482 2.040
6-CSS* 1873 0.167 0.166 0.013 0.654 55.90 27.09 7.79 0.163 2.510
6-" 5 1872 0.166 0.165 0.013 0.647 46.76 35.13 13.22 0.090 2.774
6- 6 1872 0.165 0.164 0.013 0.646 43.31 40.60 11.95 0.042 3.101
6- 7 1872 0.166 0.165 0.013 0.647 38.15 46.80 10.75 0.020 3.440

*

CaO crucible was used.
The other samples were melted in Pt crucibles.
** Pco+Pco;+ Psoz+Par=Pr (Atmospheric pressure)
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in Ca0O-Al,0; slag by addition of MgO or SiO,
at 1873K.
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