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Table 1  Chemical composition of red mud and coal gangue (mass fraction) %

PR} AlLO, Si0;  Fe,0, CaO TiO, Cr,0, MnO CeO,  Hfth

ik 2072 1622 2425 1093 391 0.09 0.06 005 23.77
SR 3436° 3635 3.09 049 098 ND 0.03 ND 24.71
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Fig. 2 Schematic diagram of elements recovery from RM-CG by reduction roasting-magnetic separation-acid leaching process
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Fig. 7 Effect of temperature on elements dissolution efficiency of roasting products from RM-CG
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Fig. 10  Effect of time on elements dissolution efficiency of roasting products from RM-CG
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Valuable element recovery of Fe and Al by reduction roasting of red mud and
coal gangue
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Abstract Red mud (RM) and coal gangue (CG) are typical aluminosilicate wastes. The synergistic reduction
roasting of RM and CG has a wide application foreground in the recovery of Fe, Al and other valuable elements.
In this paper, the effects of roasting temperature, roasting time and the mass ratio of RM and CG on the phase
composition“and the recovery of Fe, Al and other valuable elements were investigated by thermodynamic
analysis, ‘thermogravimetric analysis, x-ray diffraction and inductively coupled plasma optical emission
spectrometry. The results showed that aluminosilicate and iron-containing phases change regularly with the
increasing roasting temperature. The phase transformation rule of kaolinite was ‘“kaolinite - metakaolinite ”;
cancrinite is “cancrinite - gehlenite”, hydrogarnet was “hydrogarnet - calcium aluminum oxide”; and hematite
changes in the order of “Fe,O, (non-magnetic) - Fe,O, (magnetic) - FeO (non-magnetic) - Fe (magnetic)”. The
yield and the grade of iron concentrate were 15.6% and 55.6%, respectively, and the dissolution percentage of
Al reached 73.5%, when the roasting temperature was 600 °C and the roasting time was 60 min at the RM/CG
mass ratio of 7:3. Based on this, a process of “RM-CG reduction roasting-magnetic separation-acid leaching”
was established to recovery Fe, Al and other valuable elements from RM and CG.

Keywords aluminosilicate wastes; red mud; coal gangue; reduction roasting; phase transformation; element

recovery
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