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1. Introduction 

At the present, over 1.8 million tons of slags are produced from the nonferrous metal smelters such as copper, 

lead, and zinc in Korea each year. These slags contain about 30−40 wt% iron, and the rest is mostly the ceramic 

components like SiO2, CaO, and Al2O3. It is very interesting to recover iron and ceramic components from the 

slag from the view point of resource recycling, besides addressing the problem of disposal on the land. In this 

study, a novel process has been developed to recover iron from the waste slag, which is generated from a top 

submerged lance (TSL) Plant at the Zinc Refinery, Korea. The process involves firstly the crushing of waste slag, 

followed by the reduction roasting with a suitable carbonaceous reductant in a furnace. And then, the resulting 

material is again crushed and ground, followed by wet magnetic separation to recover metallic iron and ceramic.  

 

2. Experimental 

2.1. Materials 

The waste slag used in the experiments is discarded from a top submerged lance (TSL) Plant at the Zinc 

Refinery, Korea. At the TSL plant, the waste slag was granulated and cooled quickly by spraying with water. 

The waste slag was verified to have a complex amorphous structure by X-ray analysis. This is the reason that a 

quick solidification by such water spray cooling provides amorphous granulated slag. Table 1 shows the average 

chemical compositions of the waste slag. The main ingredients contained in the waste slag are 33.4 wt.% FeO 

and 24.43 wt.% SiO2.  

 

Table 1. Average chemical compositions of the waste slag generated from a top submerged lance (TSL) Plant. 

Metals T. Fe FeO Fe2O3 SiO2 CaO Al2O3 MgO ZnO Cu Pb 

Composition 
(%) 

35.1 33.4 13.06 24.43 9.07 5.58 1.01 4.7 0.85 0.36 

 

 

2.2. Methods 

The waste slag was first ground to the particle size of −74 μm by jaw crusher, hammer mill and rod mill. 

The ground waste slag was uniformly mixed with the coke and then charged into an electric resistance furnace 

for the reduction reaction at a temperature of 1,050∼1,150 °C for 30∼90 min. Afterwards, the sample was 
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