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Dissolution and Reduction Behavior of Manganese Ore in Less Slag Blowing at BOF

Toshiyuki Kaneko and Takafumi Matsuzaki

Synopsis :

In order to improve the yield of Mn in less slag blowing at BOF, the dissolution and reduction behavior of manganese ore

have been studied in 100kg scale test. The results obtained in this work are as follows.

1) Dissolution of manganese ore into BOF slag is quite easy at 1600°C, but it is not so easy at 1400°C because of the
precipitation of solid MnO-FeO. So, it is hard to dissolve manganese ore in the first harf of blowing at low temperature.
2) If the amount of manganese ore addition is small, manganese ore has remarkable effect on slagging of BOF slag. But,
if its amount is more than that of BOF slag, the melting point of BOF slag becomes higher than 1450°C.

3) Reduction rate of manganese ore mainly depends on bath temperature, and higher temperature is desirable.

On the

other hand, the reduction rate is not affected by carbon content of steel in the range of [C]Z1%.
4) From these results, in order to improve the yield of Mn, early slagging and keeping bath temperature as high as possible

are very important.
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Fig. 1. Experimental apparatus for measurement of

MnO solubility in BOF slag.

Table 1. Composition of manganese ore. (mass%)
(s

TMn| T.Fe | SiO: | ALO:| CaO |[MgO| P | S (ﬁg?igg
49.19 | 3.71 5.68 3.65 0.18 | 0.13 | 0.105 | 0.003 | 13.49
Table 2. Composition of BOF slag. (mass%)
CaO | SiO; | T.Fe | MnO | MgO | P:0s S |Ca0/Si0:
49.70 | 13.99 | 11.83 6.34 6.65 2.38 0.05 3.55
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Fig. 2. Typical examples of softening and melting
points.
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Fig. 3. Experimental apparatus for the test of man-
ganese ore reduction.

2:3 BICIBM-Ldv T HARTEER
FERIZI13Fig. 3T 100kg KRUAREIF 2 EH L 72,
WP ArT A TR L 2976 = 4 v 8if 4kg(40kg/t

AR 1 o RIRR T 104 BRER IR A LT ATE ORI T

ARNF BRI, 2 H ORITEEFE R,
BEIFIRER P B b KRS CIEMOIRE E [ClIRELC

ZHL, 2hZh#1400~1600°C3s & 1F1.0~2.7% DEiH

TEASCTENLOPEY R, by, FHALLEAR

Table ISR LIZADTH Y, 204 Zi310~25mmT H 5,

3. RERR

31 ERIFRSI~DY T BRABRRRER
IR 2 A5 L 721600°CI 36 BHRIF A 5 7~ D= >
H R ARERE P Fig. ART o A A HmmT %
b, SEADRRUBLY I2IT I A IR LT,
WAL, = oA VEREPRAT ALY RS
DREPEDT LIT T 27 0 REMREY RE S nLic, SLAaDTK

473



I 474

$ &M Vol.79 No 4

BOF slag 4509 1600T

Addition of manganese ore

Calc.
Total amount of Mn-Ore : 800g ‘ e

501

(%MnO)

ol
0

| 1
20 40 60 80 100 120
Time (min)

Fig. 4. Change of (MnO) content of slag during
addition of manganese ore at 1600°C.
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Fig. 5. Change of (MnQO) content of slag during
addition of manganese ore at 1400°C.
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Fig. 6. Effect of manganese ore addition on soften-
ing and melting points of BOF slag.
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Fig. 7. Effect of temperature on the reduction rate
of (MnO).
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Fig. 8. Influence of temperature on the oxidation of
[Mn] and on the rate of (MnO) reduction
during and after addition of manganese ore.
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Fig. 9. Effect of carbon content of steel on the
reduction rate of (MnO).
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a) Before manganese ore addition
b) Manganese ore ; 100g
¢) Manganese ore ; 360g

Fig. 10. Change of microstructure of slag during manganese ore addition.

Table 3. Composition of each phase of slag analyzed

by EPMA. (mass%)
Amount of Mn-Ore|Colour of phase|CaQ|SiO:|FeO MnO|MgO|P:0s
0g Dark gray 546|248 0 0 0.4 | 4.0
Before addition| 1 ioht gray (39.0| 0 |355| 1.9] 0.9 | 0.2
Dark gray 53.6 2591 0 0 0.4 | 4.0
100g
Light gray {29.8| 0 [34.816.6| 2.9 0
Dark gray 31213037 0 511 1.0 | 0.7
360g
Light gray 0 0 (29215811 6.3 0
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Fig. 11. Comparison of slag composition between

upper side and lower side of crucible.
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