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Factors influencing and process parameter optimization for reductive
melting-separation of iron-containing rotary kiln tailings slag

ZHOU Jun'®> LIU Chao' XING Hongwei' LONG Yue' ZHENG Lijia®
( 1. School of Metallurgy and Energy North China University of Science and Technology Tangshan 063210
Hebei China; 2. Caofeidian College of Technology Tangshan 063200 Hebei China; 3. Tangshan Iron and Steel Group
Co. Ltd. Tangshan 063000 Hebei China)

Abstract: The iron-containing rotary kiln tailings slag ( referred to as “iron-containing kiln slag”) has a high iron grade
and a metallization rate and has potential for high-value resource utilization. Based on the properties of iron-containing kiln
slag in the study of this paper the reductive melting-separation test was conducted. Phase diagrams of ternary slag systems
under different basicities were drawn with FactSage software to systematically study the influence rule of melting-separation
temperature basicity and carbon-exygen ratio on the melting—separation effect iron particle quality and iron recovery
rate. The results indicate that the increasing the melting-separation temperature facilitates the effective separation of slag
and iron and enhances the iron recovery rate; the basicity significantly influences the melting—separation result and the
effect on iron recovery rate shows a tendency of initially increasing and then decreasing. The effect of the carbon-oxygen
ratio on the melting effect shows that the iron particle quality and iron recovery first decrease and then increase. Under
conditions of a melting-separation temperature of 1 550 °C basicity of iron-containing kiln slag of 1.0 and carbon-exygen
ratio of 1.4 the mass of iron particles separated from 100 g of sample was 43. 36 g achieving an iron recovery rate of 94%.

The findings of this study can provide a theoretical basis for the high-value resource utilization of iron-containing kiln slag.
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Fig.1 Surface morphology of the iron-containing

kiln slag
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Table 1 Main chemical composition of the iron-containing kiln slag %
TFe FeO Sio, Ca0 MgO AL O, TiO, C S Zn
45.92 13.26 14. 48 10. 72 3.36 4.90 0.37 0.72 2. 68 1.30
2 ( )
Table 2 Mineral composition of the iron-containing
kiln slag %
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Fig.3 Microscopic mineralogical structure of iron-containing kiln slag
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Fig. 5 Reduction and melting of iron-containing kiln slag at different melting temperatures
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Fig. 6 Effect of melting temperature on iron pellet

quality and iron recovery rate
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Fig.8 Changes in liquid phase content of iron-containing

kiln slag with different alkalinities and temperature
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Fig. 9 Changes in total liquid content with alkalinity

at high temperature
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Fig. 10 Influence of alkalinity on iron particle quality

1—1 500; 2—1 550,

and iron recovery rate
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Fig. 11 XRD pattern of molten slag with alkalinity of 1.2
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Fig. 12 Appearance and morphology of iron particles after melting with different alkalinity

(a) 0.7; (b) 0.9; (¢) 1.0; (d) 1.1
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Fig. 13 Scanning electron microscopy of the surface of reduced melting iron particles with different alkalinities

XRD 0
2.3
1.0.
1 550 C. 60 min
0 14 o 14
1.4 ° 1— D 2— 0
14
Fig. 14 The effect of carbon oxygen ratio on iron
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(a) 0.6; (b) 0.8; (¢) 1.0; (d) 1.2; (e) 1.4
15
Fig. 15 Scanning electron microscopy of iron particle surface with different carbon oxygen mass ratios
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