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

A shaft type smelting furnace (SF) for high carbon manganese ferro-alloys was blown in
on June 24, 1985 at Mizushima Ferro-Alloy Co., Ltd. The SF has an inner volume of
398m3 and a production capacity of 270t/d (H/C FeMn) and is equipped with a center
feed Cardan type bell-less top (CTBL) and radiation type recuperator for pre-heating
blast air. The features of the SF operation are the high coke rate, high dust rate and high
top gas temperature compared with those of the blast furnace. The SF has cooling plates
arranged from bosh to upper shaft with a small pitch, wearing plates cooled, and cooling-
type CTBL rotating frame. Gas cleaning system is reinforced with a cyclone in addition
to the conventional system. The outline of the construction of the SF is described in this

report.
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Construction of the Shaft Type Fe-Mn Smelting Furnace
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Synopsis:

A shaft type smelting furnace (SF) for high carbon manganese
ferro-alloys was blown in on June 24, 1985 at Mizushima Ferro-Alloy
Co., Lid.
capacity of 270t/d (H/C FeMn) and is equipped with a center feed
Cardan type bell-less top (CTBL) and radiation type recuperator for

The SF has an inner volume of 398 m? and a production

pre-heating blast air. The {eatures of the SF operation are the high
coke rate, high dust rate and high top gas temperature compared with
those of the blast furnace. The SF has cooling plates arranged from
bosh to upper shaft with a small pitch, wearing plates cooled, and
cooling-type CTBL rotating frame. Gas cleaning system is reinforced
with a cyclone in addition to the conventional system. The outline

of the construction of the SF is described in this report.
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Table 1 Operational conditions for design of SF

Ttems Specification
Inner volum 398 m?
Production 230 t/d
Blast volume 450 Nm?/min
Oxygen enrichment 7~8%
Blast temperature 860°C
Mn content in metal 74.5%
Coke rate 1500 kg/t
Productivity 0.58t/m?.d
Slag rate 580 kgt
Top gas volume 4 890 Nm/t
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Fig. 5 Comparison of metallurgical reaction between SF and BF
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Table 2 Main specifications of SF equipment

Item

Specifications

Furnace proper
Inner volume
Furnace support
Cooling system

Shaft and Bosh
Hearth
Refractories
Up. and mid. shaft
Lower shaft
Hearth
Tuyere
Number
Type

Tap hole
Cinder noteh

398 md
Free standing type

Cooling plates
Water spray

High alumina brick
SiC brick
Carbon brick

13

Eccentric high flow rate water
cooling type

1

1

Cast house
Tap hole opener
Number
Effective length of opening
Mud gan
Number
Mud capacity
Filling
Rotatien
Iron trough

Moclten iron treatment

Slag treutment

1 set {air driven)
3 060 mm

1 set

0.1m?

Driven by hydraulic pressure
Driven by electric power
Non hot metal storage type
Mono-stage skimmer
1-casting machine

Max. 4.3 t/min

2-dry pits

1-slag granulation system

Furnace top equipment
Charging pattern

Type

Distribution chute
Seal valve, flow control valve

Standard charging (C } O | and
CLCJL0O|O),COmixed
charging, coke two-size separate
charging, ete.

One hopper type new bell-less
top {CTBL)

Electric drive
Hydraulic drive

Hot blast generator
Type of recuperator
Nuinber
Blast temperature

Radiation and convection
1 set
860°C (max. 900°C)

Gas cleaning system
Dust catcher {DC)
Cyclone (CY)
Venturi serabber (VS)

Electric precipitator (EP)

Gravity settling type
Centrifugal type

1-stage venturi throat variable
type

Wet type, 2-rooms

Stock house

Colke bin 55 m? x 14 bins

Ore bin 60 m? x 12 hins
Blower

Type Electric drive

Blower revolution 13 400 rpm

Motor 1 400 kw x 3 580 rpm

Blast volume and pressure

535 Nm¥/min x 1.3 kgfom?
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Fig. 6 Censtruction of cooling plates
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Fig. 9 Operational range of recuperator
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