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Operation of the Shaft Type Fe-Mn Smelting Furnace
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Synopsis:

At Mizushima Ferro Alloy Co., Ltd. the shaft type Fe-Mn smelt-
ing furnace (SF) was blown in on 24 June 1985 and have been con-
tinuing smooth operation. Up to this time we realized high produc-
tivity of more than 0.7 (t/d-m?} in November 1985 at .an oxygen
enrichment factor of 10%. We tried fully mixed ore-coke charging
operation with success. Based upon the establishment of these oper-
ational techniques, the manganese yield reached to 93.5%, the world
highest level, in September 1986. Furthermore Si-Mn alloy was
successfully produced at SF in October 1986,

The production cost of high carbon Fe-Mn alloy has been decreas-
ed to a lower level than the expected cost because of hetter opera-

tional results than the planned ones.
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Table 1 Operational conditions for designing of SF

Items Specification
HE XN REEICY Tablel ioR+. v v AV ADORITHE,
Inner volume 398 m?
Tio (1)~(4) ORERTRENE, Production 230 t/d
2MnOz4+CO = MOz COg-vrevrerrrrime e Blast volume 450 Nm¥/min
3Mn0a+CO - 2MngOy 4+ COz ovoviir e Oxygen enrichment 7~ 8%
MniO:+CO — 3MnO+COy .- Blast temperature 860°C
MiO4C s Mib GO woreenromieeiereeeae e ecenanenins [Ma] 74.5%
it v 7 vk, 1000°C BLFo ey —MIbHBR X v E s Coke rate 1 500 kg/t
MO #CEBREEREA, MO o, 1400°C Ll E-¢av2l Productivity 0.58 ¢fmi.d
BERTOMC L VITT B, LihieT, 7 = v~y n v oW, Slag rate 580 kgt
Top gas generation 4 890 Nmdjt

&=y AL RO SR E T O Al E BT LT 5,

Tuble 2 Results of the filling of material
N “harg ateric y ies ag*
Inner Charged material (kg/ch) Charg. Mf:ltill Sl‘l‘g Chemical content of slag
) volume § Y ber . . produc- | produc- | ~
Steps of each Ore Flux-material QfC ing Gorn® | ton® CaQyf ALO: | Mg | Si0,
step | COke ISintered | Lump | Dolo” | 7T T ai nomber | (jgreh) | (kefeh) | 102
ore ore inte | Lime | Silica (=3 | (%) | (%) | (%)
9 30.2 3500 4170 1780 36 250 390 1.7 3 3785 1499 | 1.0 13.6 | 7.0 | 36.6
8 27.5 ” 3190 1 360 90 200 330 1.3 3 2901 1347 | 1.0 13.5 # 36.9
7 27.8 ” 2 450 1050 130 310 270 1.0 3 2239 1234 | 1.0 13.5 ” 3r.l
4] 30.2 ” 1720 730 180 320 230 6.7 4 1576 1120 yG.95| 13.5 ” 38.4
5 35.7 ” 980 420 220 340 180 0.4 5 913 1007 | 0.95:13.5 ” 38.8
4 389 ” 250 100 250 340 120 0.1 6 265 862 | 0.9 1 14.0 » 40.0
3 62.4 # 0 0 260 330 90 0 9 31 796 | 0.9 1145 » 40.0
2 67.3 o 0 0 260 310 100 0 11 31 795 | 0.85 | 14.5 ” 41.0
1 Pile of sleeper
Total 320 42710 | 18220 9270 13950 7420 44 39764 | 42 847
{ Average) (3 500) ] (971 | (414) | {211) | (317) | (169) {(0.395) (903.7)] (973.8)[(0.93){13.9)| (7.0) |(38.6)
* Calculated values
SRR Vol. 19 No. 2 1087 -2 —
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Fig. 2 Operational results of SF for 20 days after blow-in

SRR R Ui, ThEHELRT 0.7 Yd-md i+ AkEETH b,
BIEIRE L T BHH D 7 = v = v v BRI BR o SR & Hie L
ThEmAECHD,

¥, T ORTERERITO R EY Table 3 iR+, SHUELERM
B WM L7-0B0 60 4F 12 ALIBRL, = =& P EGEER RS 2ok
REE2 PO BRERERETL, wvrvBEoolREant
BRI BT &, “OER, v S8, IBR6LE9F
¥293.5% L REEAKBECRE L, Shit, BRIFEC LS SR
K7 am~v v HFVBENDESFO v VRS RNBETSED
ZEERARE, FEREECE- o Th D, o TERPFEILIEA
RS EIRE 7 s n~v v H iz A FOEMKE R CEL, -0

1985 19806
Junel]uly Aug{Sep.|Oct Nov Dec)Jan.|Feb. Mar.lApr.MayL[unelJuly |Aug|Sep.|Oct.
Bl"(‘;‘l"i” Opti;'num op'Lerati:on "™
Operaticnal policy Shift to Inc. | Dec. of | Proper Adjustment o SiMn
FeMn & glfo coke produc- production
rating up ductu)n \ th[\l
C_hange of screen q
Burden o Sll‘ée(ore &v(‘oke O})tim}lm burden composition|
SilnterPd are for EF Sin ered‘ ore [or JSF ]
Cthev 1.5t/ch —-—3.9‘ t/ch —45t/ch 4= 6.0t/ch
v v h7y
Transition | Distribu base I T h
of main i Experiments of burden rd Ore and coke entirely
; - tion istributi anei "y 4 N
?petratmnal distribution changing < Imixed charging
actors i ‘ ‘ i
9 ¢ Optimum 02 (’nl‘i‘(_‘hll%
] High blast volume & o ]
Blast oxygen enriclfment i Orptlmrum I?last r\rr)I, N
Xpt. Operati ith ti ditions
) b Operation with optimum conditions
Blds‘t condltmlns I } } } ‘L 1 oy
dlag bropertiod Expts. »Operation with optimum slag composition
(Others ag propertie i

Fig. 3 Outline of 8F operation
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Fig. 4 Monthly transition of operation

Table 3 Principal operational data of SF

Items Data

Inner volume 398 m?
Production 240 t/d
Blast volume 550 Nm?/min
Oxygen enrichment 59
Blast temperature 800°C

[Mn] 74.5%
Coke rate 1472 kgt
Productivity G.60 tfm®-d
Slag rate 600 kgjt
Top gus geperation 4 800 Nmd/t
Manganese yield 93.5%
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Fig. 5 Influence of productivity on heat loss in processing zone
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Table 4 Comparison of quality of ferromanganese made by clectric fumace (EF) with that by SF

Mn Si C P i s
X ‘ G T { o { T T L o 1 z 1 I
EF T4.1 0.57 0.02 0.01 5.89 0.08 0.121 0,006 0.001 00005
SF 74.7 0.37 0.25 0.09 6.98 .08 0.134 0.007 G.003 0.6009
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Fig. 6 Schematic representation of SF carbon balance
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Table 5 Recent operational results

T Ordinary
T charging Perfect mixed
T {layer by charging
- \ layer)
\\_\ H/CFeMn|H/CFeMn| SiMn
Production (t/d) 240 240 140
Blast volume (Nm?/min) 550 520 470
Oxygen enrichment (%) 5.3 4.6 9.5
Blast temperature (°C) 820 830 790
Blast moisture (g/INm?®) 12.0 13.0 10.0
Thegretical flame
temperature (°C) 2480 2 440 2700
AP}V (g-minfem?{Nm?) 1.60 1.52 1.25
COICO, 9.5 8.65 12.5
Top gas temp. {°C) 554 470 690
Heat loss from
shell (keal/min) 27 880 27 150 32500
Slag rate 600 610 690
Mn in slag (%) 6.6 4.2 6.0
Hot metal temp. (°C) 1484 1486 1530
Coke rate (kg/t) 1573 1472 2 280
Manganese yield (%) a91.7 93.5 87.0
Silicon yield {9) 3.2 4.2 49.5
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