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Activity Measurement of the Constituents in Fe,O-MnO Slag

Equilibrated with Iron

Shiro BAN-YA, Mitsutaka HiNo, Noriyoshi YUGE and Ichiro KIKUCHI

Synopsis :

Measurements have been made to study the equilibrium between H;O /H, gas mixture and Fe,0-MnO
melt in Fe crucible at 1450 and 1500°C. The influence of slag composition on the activity of iron oxide

and Fe3*/Fe?™ ratio has been clarified.

The activity of MnO in Fe,0-MnO slag in equilibrium with iron and the oxygen content in liquid iron

equilibrated with this slag have been calculated using a-function of FeO.
confirmed that Fe,O-MnO slag shows approximately ideal behaviour.

As the result, it has been
Furthermore, the dissolved oxygen

content in liquid iron equilibrated with Fe,0-MnO slag has been evaluated based on the present results.
Key words : steelmaking ; slag; metallurgical constituent; physical chemistry ; activity ; Fe,0-MnO system.
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Table 1. Composition of Fe,0-MnO melt in
equilibrium with solid iron and H,O/H, gas
mixture.

Temp. | PHz0 Slag composition (wt%) | g3+

°, 2
C) 1 Py, | FeO Fe0; Mn0 | FET

Run No.

are, 0

FM- 1 1449 | 0.823 | 89.49 11.28 0.114 | 1.000
FM- 2 1450 | 0.806 | 85.61 10.67 3.98 | 0.112 | 0.982
FM- 3 1451 0.790 | 83.87 10.47 6.25 | 0.112 | 0.962
FM- 4 1448 | 0.775 | 80.75 8.41 10.76 | 0.094 | 0.942
FM- 5 1450 | 0.754 | 81.67 8.35 10.56 | 0.092 | 0.919
FM- 6 1450 | 0.740 | 80.56 8.37 11.22 | 0.093 | 0.901
FM- 7 1450 | 0.726 | 78.58 7.71 12.82 | 0.088 | 0.880
FM-11 1449 | 0.822 | 87.77 11.01 0.40 | 0.113 | 0.998
FM-12 1449 | 0.817 | 86.42 12.16 1.62 | 0.127 | 0.993
FM-13 1448 | 0.813 | 86.10 9.97 3.01 | 0.104 | 0.987
FM-14 1450 [ 0.799 | 85.30 10.18 4.66 | 0.107 | 0.975
FM-15 1450 { 0.786 | 83.38 10.50 6.43 | 0.113 | 0.957
FM-16 1452 | 0.777 | 82.37 9.34 8.46 | 0.102 | 0.948
FM-31 1501 | 0.649 | 73.93 6.33 18.99 | 0.077 | 0.840
FM-32 1499 | 0.580 | 69.04 5.53 25.32 | 0.072 | 0.749
FM-34 1500 | 0.764 | 85.82 11.78 2.19 | 0.123 | 0.988
FM-35 1499 | 0.737 | 84.88 7.17 8.02 | 0.076 | 0.951
FM-36 1500 | 0.709 | 81.88 7.90 11.52 | 0.087 | 0.916
FM-37 1501 | 0.673 | 79.75 6.22 14.38 | 0.070 | 0.871
FM-38 1501 0.619 | 73.78 5.48 20.84 | 0.067 | 0.800
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Fig. 1. Activity of Fe,O in Fe,O-MnO slag

equilibrated with iron.
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Table 2. Composition of Fe,0-MnO-SiO; melt in
equilibrium with solid iron and H,O/H, gas
mixture at 1450°C.

Run Puso Slag composition (wt%) Fed+

2
No. | "Pi, | FeO Fe0; MnO  Si0, | Fe**

Qpe,0

101 0.082 5.46
102 0.083 6.73
103 0.082 9.02
104 0.083 4.03
301 0.246 | 18.82
302 0.245 | 22.73
303 0.245 | 28.69
304 0.245 | 32.92
306 0.244 | 25.18
501 0.409 | 35.31
502 0.412 | 39.98
504 0.408 | 53.03
505 0.409 | 58.21
506 0.411 | 56.14
508 0.411 | 29.89
509 0.411 | 57.09
510 0.411 | 30.84
575 0.410 | 45.40
500 0.413 | 43.98
701 0.576 | 54.44
702 0.575 | 60.41
703 0.574 | 66.35
704 0.574 | 54.64
705 0.577 | 52.03
706 0.575 | 52.70
901 0.738 | 77.65
902 0.739 | 76.56
903 0.738 | 76.92
904 0.736 | 76.08
905 0.741 | 76.89

63.64 29.14 | 0.076 | 0.100
57.06 34.26 | 0.068 [ 0.100
50.41  39.09 | 0.041 [ 0.100
71.42 23.88 | 0.174 | 0.101
54.29 26.06 | 0.025 | 0.299
42.98 33.16 | 0.032 | 0.299
33.10 36.57 | 0.033 | 0.299
23.76  40.73 | 0.044 | 0.298
40.30 33.01 | 0.025 | 0.297
36.42 25.76 | 0.058 | 0.499
29.79  26.81 | 0.059 | 0.500
13.14  30.83 | 0.048 } 0.496
4.80 34.41 | 0.038 | 0.499
8.67 32.48 | 0.031 | 0.499
47.57 18.97 | 0.104 | 0.500
4.77 34.44 | 0.050 | 0.501
43.60 23.05 | 0.073 | 0.499
22.27 27.74 | 0.042 | 0.499
23.10 28.96 | 0.036 | 0.502
20.50 20.52 | 0.066 | 0.702
12.62  22.66 | 0.066 | 0.700
4.46  23.41 | 0.059 | 0.699
24.40 15.28 | 0.088 | 0.700
26.97 14.83 | 0.102 | 0.700
29.10 12.55 | 0.091 | 0.700
3.44 10.37 | 0.100 | 0.899
2.45 11.86 | 0.098 | 0.901
1.00 13.00 | 0.103 | 0.899
5.61 9.03 | 0.114 | 0.896
8.82 4.70 | 0.109 | 0.902
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Fig. 2. Activity of Fe,O
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slag equilibrated with solid iron at 1450°C.
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