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Development of the Complete Utilization Process of Steelmaking Slag
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Abstract

The complete utilization process of steelmaking slag has been developed, in which Fe and P were
recovered and slag products such as cement or aggregates, phosphate fertilizer, and the hot metal
for steelmaking were produced through reduction and dephosphorization. Closed type DC arc
furnace was adopted as a reduction process and its characteristics were investigated through the
pilot plant tests. Especially the possibility and the effectiveness of molten slag direct charging into
the reduction furnace were confirmed through the actual trial. Moreover by conducting the
dephosphorization test of the hot metal with high phosphorus content, it was shown that high
basicity and low (T.Fe) of the slag are the key factors for producing both low phosphorus hot metal

and high phosphate slag product.
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Schematic diagram of the test furnace in TEST 1
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Experimental conditions of each TEST

TEST | TEST 2 TEST 3
Purposes Cold slag charge Molten slag reduction Molten slag charge
Reducing efficiency Influence of Po, Process optimization

Furnace type Closed-type Open-type Closed-type
Reducing DC arc Melting DC arc Reducing DC arc

Power 1-2 MW 30 MW 2-4 MW

Heat size Hot heel 3t Melt size 120t Hot heel 10t

Material slag

Cold converter slag

Pseudo-converter slag

Molten converter slag

Charge method Hollow electrode Prepared in the furnace Tilting-type
Slag container

Reductant Anthracite Coke Coke

Feed method Hollow electrode Injection tube Top feed tube

Tapping 1 tap hole Slag door/ EBT 2 tap holes

Location MEFOS/Sweden Muroran Works Yawata Works
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Schematic diagram of the test furnace in TEST 2
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Schematic diagram of the test furnace in TEST 3
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(a) Slag tap hole
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Slag tapping operation at TEST 3
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Schematic diagram of the test furnace for dephosphorization
process
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Preconditions for estimating the required power of the
process

Furnace capacity 30 MW
Slag bath Amount 30t
Temperature 1873 K
(Ca0)/(Si0,) 1.2
Metal bath Amount 100 t
Temperature 1723 K
Charging slag Amount 30t
Temperature 1583 K
(Ca0)/(Si0,) 2.5
Reduced slag Temperature 1873 K
(Ca0)/(Si0,) 1.2
(ALO,) 8%
Off-gas temperature 1573 K
Total heat loss 4000 kW
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Behavior of [C] and [P] contents during dephosphorization
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