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Construction and Operations

of Advanced Dust Smelting Furnace (Z-STAR)
—Recovery of Valuable Minerals and Fuel Gas
from EAF or Shredder Dust—
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Synopsis:

Kawasaki Steel has developed and newly constructed an advanced dust smelting furnace (Z-STAR) at its Mizushima
‘Works, the capacity of which is 30t/d, to realize the followings: (1) Recovery of valuable minerals from waste materials
such as electric furnace dust and shredder dust, {2) Reproduction of fuel gas from waste materials, (3) Improvement of
material recycle ratio. The Z-STAR started trial operations in February, 2000. This is a new smelting reduction process
with a coke-packed bed for simultaneous recovery of zinc, iron and fuel gas from waste materials. Its characteristics are
as follows: (1) The furnace has two-stage tuyeres. A high-temperature strong reduction area is constituted between the
upper and lower tuyeres. It is possible for oxide such as Fe,0;, Cr,0, and ZnO to be rapidly reduced within the area. (2)
It is possible to eliminate agglomeration process since fine raw materials are directly injected through the upper tuyere.
(3) Dioxin is perfectly decomposed in the high temperature area of the furnace and, since the off-gas is quickly cooled
down by water spray, re-composition of dioxin can be suppressed. The dioxin concentration in sludge is lower than 0.01
ng-TEQ/Nm?. (4) It is possible to effectively separate iron and zinc by the difference of vapor pressure at a high temper-
ature. (5) It is possible to recover a high BTU off-gas, comparing with off-gas of blast furnaces, since there is almost no
reduction by CO gas. Through the trial operations, necessary operational data with a high zinc recovery rate were
obtained and confirmed. The Z-STAR has been in a commercial operation at the rate of 30 t/d since September, 2000.
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Air for post
combustion

Fine raw materials are
injected through the
upper tuyere.

A high temperature and
intensively reducing
condition prevails in the
region between the upper
and lower tuyeres.

Heat supplied from the lower
tuyere compensates the heat
absarbed by reduction.

‘Water spray

Elements with high vapor
pressure are reduced and
vaporized.

Raw materials are fused
immediately in a high
temperature raceway.

The fused oxide is
reduced easily to metal
during dripping

through the coke packed
bed.

Molten metal

Fig. 1 Principle of the smelting reduction process for electric arc furnace dust recycling
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Table 1 An example of EAF dust composition

(mass%)
TZn TFe Pb C S0, AlLO; Ca0 Dioxins
9277 250 322 333 278 209 216 | 14ngTEQ/g

Blast volume
(Nm*/h)

. 888

Injection rate
of EAF dust
(kg/h}

Coke rate
(kg/t-dust)

ratio (%)

Post combustion

TGT
4]

Zn content of
recovered zine
(%)

Fig. 2 Operation results of the pilot plant test

Table 2 An example of produced metal and slag composition

(mass%)

Metal Slag
C 4.2 CaQ 37
Si 2.5 Si0, 36
Mn 1.7 ALQO, 15
P 0.28 MgO 6
g 0.09 Fe 15
Zn 0.005 Zn - 0.01
Fb 0.001 Pb 0.001
Cu 0.52 Cu 0.01
Cr 0.63 Cr 0.12

Table 3 An example of recovered product composition

(mass%)
TZn TFe Pb C S0, ALO, CaO Dioxins
600 171 62 227 293 114 175 |00001ngTEQ/g
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Fig. 4 Relation between ratio of necessary heat for smelting
reduction to effective heat of input and manganese distri-
bution partition
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Fig. 5 Process flow of Z-STAR
Table 4 Main specifications and characteristics
Facilities Main specifications Characteristics

Material addition from furnace-top

Storage hopper: 4 (cokes, etc.)
Weighing hopper: 1
Skip car: 1

One weighing hopper for 4 storage hop-
pers by tracking materials

Adoption of skip car for use of various
shapes of materials

Dust dryer and crusher

Rotary dryer: 1
Crusher:1

Rotary dryer for use of varicus Kinds of
materials

Dust injection

Injection tank: 2

Continuous injection by using 2 tanks alter-
nately

Hot stove Shell and tube type hot stove: 1
Hot blast temp.: max. 850°C
Furnace Pressure at furnace-top: 0 kPa Control of furnace-top pressure at 0 kPa for

Pressure of hot blast: 2kPa
Temp. at furnace-top: 1000°C
Spray cooling for furnace shell

continuous tapping
Adoption of insulating bricks to reduce
heat loss

Casting floor

Mad gun: 1
Opener: 1

For intermittent tapping

Off-gas cooling and dust catching

Rapid cooling tower with water: 1
Venturi scrubber: 1

‘Wet electrostatic precipitator: 1
Induced draft fan: 1

‘Water treatment Supplying equipment of polyelectrolyte and NaOH
Thickener: 1
Centrifugal dryer: 3
Shredder dust treatment Volume reducing machine: 1 Putting compressed dust in through upper

Pusher for compressed shredder dust: 1
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Fig. 6 Change of dust treatment amount

Table 5 Typical operating conditions

Dust consumption 30t/d

Blast volume 2000 Nm*/h

Blast temperature 300°C

Oxygen enrichment 560 Nm®/h

Coke feed rate 1260 kg/t-dust

Table 6 An example of metal composition
(mass%)

C Si Mn Zn

4.2 4.0 0.44 < 0.01

Table 7 An example of slag composition
mass%)

FeO T.Zn Ca0 Si0, ALO,

0.5 0.01 38 41 15
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