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Synopsis:

The application of cold agglomeration process has been introduced for cheeper treatment of fine ores

and dust recovery.

The cold pellets contained carbon material for Si-Mn alloy was produced by newly developed

NKK-CORAC (Continuous Rapid Curing) pilot plant.

The physical properties of the pellets such as decrepitation, reduction disintegration, reducibility
for direct reduction and resistivity at elevated temperatures were improved.

The test operation for Si-Mn alloy production in 1250 KVA electric furnace using the pellets achieved
remarkable decrease of electricity consumption, and nut coke consumption by coke fines in the pellets, and

increase of manganese yield in metal.

Based on the test results, a commercial plant of NKK-CORAC process producing 100 t/day of the cold
pellets for Si-Mn alloy production was started up at Niigata Works in November 1983.
Si-Mn alloy has been efficiently produced in a 25 000 KVA furnace with these cold pellets.
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Fig. 1. Concept of the plant producing cold
pellets contained carbon material.
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Fig. 2. Conceptual gas flow of the plant producing
cold pellets contained carbon material.

Photo. 1.

Commercial plant (100t/day) at
Niigata Works.
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Table 1. Mixing ratio of raw materials.
Materials Manganeseore FMnM slag Fine coke
Mixing

ratio (%) 70 18 12

Table 2. Operation results of commercial plant
(100 t/day).

Items Start-up June, 1984
The ratio of operation 76 97
Productivity (t/day) 78 99
Yield rate (%) 97 99
Unit energy (kcal/t) 135000 95 000
Compressive strength
of pellet (kg/p) 127 83
Disintegration of pe-
llet (—5mm%) 2.4 3.0
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Fig. 3. Distribution of water content in pellets
and pre-dring gas rate at cross section below
stock line in 1 st shaft.
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Fig. 4. Variation and fluctnation of GO, cotent
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Fig. 5. Variation and fluctuation of temperature
in carbonating zone of 1 st shaft.

I AD T3 En b~ FHEZRIh T &
Mbhrb,
4.2 BEEELEHRHBO CO, HBREOHEME
AL, SMAvE— & L TKRBILERR THS
FMnM % 5 7% R LTW51D, REEEEEE~D
WA A AFD CO, 7 AR 25% LI ETEHEELT
Wh. ek, KT 5 v roFEEhCEL, CO, L LT
DELIF 7 ADREEHEy A &, BIRMKEROBEEERY

— 50 —




v

RMAFE= - F2v, RIS Si-Mn &40 5% 2027

Percentage of fine (-5mn%)

(o] 1 2 3 4 5
10 T T ¥ i
Percentage of Compressive
sl fine ; strength
t

Stock line level

Height from discharging level (m)
«a

4 o
3 -
2 o -
6
1 ) -
\
0 1 ‘- 1
(o] 0.5 1.0 15 20
Compressive strength Vertical stress
(kg/cab) (kg/crd)

Fig. 6. Distribution of cold pellet qualities in
the direction of height in Ist shaft.
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Table 3. Variation on com];;ressive strength of
cold pellets in carbonating zone of 1st shaft.

Compressive

Average standard
strength (kg/p)

deviation (o)

Ubpper zone 17. 4 3.5
Medium zone 26.8 4.3
Lower zone 52.1 9.7

The arrow shows attached materials.
Photo. 2. Change of 1st shaft wall under investi-
gation on shutdown.
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Fig. 7. Effect of cold pellets ratio on unit
consumption of lump coke.
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Fig. 8. Effect of cold pellets ratio on unit con-
sumption of electricity.

R, BREOBOESCHVCEEREDOANED» R L
niciamig, EWIE BRI TWisrote, i
EHBEDEACERIIRE N, HARBEEZE ST
Wiz, ¥t Uy PEREEHTAE, Abo 2 T4V
AUERHBRCTET LIV E L, ABRAMFEET
ERr .y MIB—BETLTWA EHEIRS.

5. RHMAEI—-ILENVy FOBKFTO
fEHEE
BUE T M <V v MiE, 25000kVA Si-Mn H

ERFE (BWE 1470m, &fF 16000kW) TFEH LT
Wb, REAESV ., POERER, % Mo FEO

Ratio of cold pellets contained
carbon material (%)

S

QV 90 ) | T T T L]
8

[)]

e 88l (o] a
£ @) [®)

[ 0

2.85 1 1 1 [ 1
5 0 10 20 30 40
o

Q2

>

Fig. 9. Effect of cold pellets ratio on yield of
Mn in metal.
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Fig. 10. Reducibility of cold pellets contained
carbon material in high temperature.
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Fig. 11. Resistivity of cold pellets contained
carbon material in high temperature.
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Fig. 12. Concept of effects by using cold pellets contained carbon material in Si-Mn alloy production.

Table 4. Decrepitation and reduction disintegra-
tion of cold pellets.

Decrepitation Red. disintegration
index (—5 mm% ) index (—5mm%)
Cold pellet 22 37
Lump ore . 63 58
%%, BAROMEIBENRBEMALETSE, G
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