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Fig. 1 Suspension magnetization roasting magnetic separation device diagram
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Fig. 3 Effect of time on grade and recovery of iron concentrate
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Recycling Fe,O, from iron tailings via suspension magnetized roasting by
mixed gas and magnetic separation
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Abstract For recycling Fe,O, from iron tailing, iron tailing was reduced by mixed gas of H,, CO, CO, and N,,
and then magnetic separated. In this study, the effects of temperature, time, proportion of H, and CO on iron
grade and recovery ratio were investigated. XRD, VSM, XPS, BET and SEM-EDS methods were used to reveal
the diversification of crystal structure and reaction mechanisms-in the process of suspension magnetized roasting
and magnetic separation. The optimal iron grade of 62.06% and recovery ratio of 98.03% was obtained via
suspension magnetized roasted at 600 °C, 10 min, and H;: CO: CO,: N, of 20: 15: 15: 50. The saturation
magnetization of iron concentrate had been increased from 0.77 to 59.43 Am*-kg'. The suspension magnetized
roasting can effectively reduce the hematite goethite into magnetite, and the BET surface area of tailing was
increased by 13.1676 m*-g™'. Finally, magnetic separation was used for effectively separating Fe,O, and SiO,
form reduced iron tailing. This.study provided an effective method to recovery iron form the disposed iron
tailing for sustainable development of the mine environment.

Keywords iron tailings; suspension magnetized roasting; reducing gas; resource utilization; magnetic

separation
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