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Experimental research on red mud magnetization roasting-magnetic separation

iron extraction process

LIU Mingxia, HU Chaojie, JI Zhijie, ZHANG Hanquan
(School of Resources & Safety Engineering , Wuhan Institute of Technology , Wuhan 430205 , Hubei , China )

Abstract: In order to realize the efficient recovery of iron resources in red mud, taking the Bayer red mud from

Guangxi as the material ,the effects of calcination temperature , roasting time and CO volume fraction on the behavior of
weak magnetic separation and iron extraction under the two schemes of “ magnetization roasting-weak magnetic
separation” and “ high-intensity magnetic separation discarding tailings-concentrate roasting-weak magnetic
separation” are compared. The results show that after pretreatment with 1 440 kA/m high-intensity magnetic
separation discarding tailings,under the conditions of calcination temperature of 650 °C , calcination time of 50 min,
total gas flow of 500 mL/min and CO volume fraction of 30% ,red mud is processed by “magnetization roasting-weak
magnetic separation” ,the iron concentrate with iron grade of 60. 35% and recovery rate of 76.31% can be obtained

and its combined yield and recovery are 48.93% and 60. 83% , respectively. The strong magnetic separation pre-

enrichment is obvious, and the magnetization roasting further reduces the weakly magnetic iron minerals in the red mud

to strongly magnetic magnetite ,which facilitates the recovery of iron by weak magnetic separation.

Key words: red mud; high-intensity magnetic separation discarding tailings; magnetization roasting; weak

magnetic separation
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Table 1 Main chemical component and burning

loss of red mud %
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Fig. 1 XRD pattern of red mud
1.2 REH*
E A= e DS Rl DRSS BRI R LR D Y %)
10 mm x (10 ~15 mm) FJRIER, PR A SCE T8
N, FFRREEFHIBOA KRS BE b N AT RSk D
Be, WrBERt . Ja AIBAnIE 2 fron, AR SCR M
TR BETT 58, o3 %k AR lle ELER AT mE AL be
—SREE” | SRR RN A 55
WEiE” X%, BARGRRIE 3 PR,

(a) KEBeRiHYL; (b) 700 CREBEH
B2 FiRkEEN, EERITEE

Fig.2 Comparison of red mud before and after roasting
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Table 2 Effect of high-intensity magnetic pretreatment
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Table 3 Main chemical component of the iron

concentrate obtained from high intensity

magnetic separation %
TFe ALO, SiO, TiO, Na,O CaO P,0Os
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Fig. 7 XRD pattern of the iron concentrate obtained

from high intensity magnetic separation
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Fig. 8 Results of high-intensity magnetic separation-magnetic roasting-low intensity magnetic separation
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Fig. 9 XRD pattern of the iron concentrate obtained from magnetization roasting and low intensity magnetic separation
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