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Improvement of Mn Yield in Less Slag Blowing at BOF by Use of Sintered Manganese Ore

Toshiyuki Kanexko, Takafumi Matsvzaxi, Teiji Kucimiva, Kazuo Ioe, Masanori Kumakura and Akio Kasama

Synopsis : In order to improve manganese recovery by smelting reduction of manganese ore during less slag blowing at BOF, the
effects of sintered manganese ore on reduction behavior have been studied both in 100kg laboratory scale and in 340t

industrial scale tests.

Results obtained in this work are summarized as follows.

1) The oxidation of [Mn] during

addition of manganese ore is suppressed by using sintered manganese ore, because the active oxygen in manganese ore
can be decreased to one third by sintering. 2) Addition of CaO to sinter is very effective for increasing the reduction
rate of (MnO). Especially, it is most effective when CaO/SiO, of sinter is more than 3. 3) Using the sinter with CaQ/
Si0, of 3.05, manganese recovery in industrial converter can be increased to 70-80%, when the amount of sinter is
12-13kg/t and also end-point [C] is 0.10-0.189%. (65% for raw manganese ore) 4) These effects of high basicity
sinter are due to both early slagging and decreasing (%MnO)/[%Mn].
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Fig. 1. Experimental apparatus for the test of
sintered manganese ore reduction.

Table 1. Experimental conditions.

Hot metal weight 100kg
Chemical composition [C]=2.2~2.8%, [Mn]=0.35~0.42%
Temperature 1450°C

30~50mm, =20mm (Partially)
4kg (40kg/t-steel)
20 1/min

Size of manganese ore
Addition of manganese ore
Flow rate of Ar

Table 2. Compositions of raw and sintered manganese

ore. (mass%)

T.Mn| T.Fe | $i0: |ALO| CaO | Mgo [Active |Ca0/
oxygen| SiO-
Raw Mn-ore 49.2 | 3.7 5.7 3.7 0.21] 0.1 {135 0.04
Sintered Mn-ore | 54.5 | 2.7 3.0 32 | 115 | 0.6 5.5 | 3.83
Sintered Mn-ore| 56.0 | 2.8 | 3.1 | 3.3 7.71 05 56 | 2.48
Sintered Mn-ore| 56.7 | 3.3 | 3.8 | 3.8 03] 05 3.9 | 0.08
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Table 3. Experimental conditions for practical tests.

340t
Max 70000 Nm®/Hr
0.2Nm®/min- t-steel
12~29kg/t-steel

Amount of steel

Rate of top blowing

Rate of bottom blowing
Addition of manganese ore

Table 4. Composition of sintered manganese ore.

(mass%)
T.Mn| T.Fe | SiO: | Al:Os| CaO | MgO | Active oxygen | CaOQ/SiO:
43.2 7.6 5.7 49 17.4 1.8 . 3.4 3.05
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Fig. 2. Reduction behavior of raw manganese ore.
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Fig. 3. Comparison of content of active oxygen
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Fig.15. Comparison of reduction rate of (MnO)
between raw manganese ore and sintered
manganese ore.

Table 5. Compositions of slags after blowing.

(mass%)

Ca0 | Si0; | T.Fe |MnO|{MgO|P:0s| S |Ca0/SiO.
Case 1*' 452137115 ] 128 ] 6.8 | 1.11 | 0.04 3.31
Case I1*2 | 41.7 | 116 | 125 | 119 | 95 | 1.12 | 0.02 3.60

*! Raw manganese ore *? Sintered manganese ore
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