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Recovering iron and preparing building material with
residues from Bayer red mud
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Abstract: Recovery of iron was investigated from red mud (RM) with direct reduction roasting process followed by
magnetic separation, and building materials were prepared from residues from magnetic separation process. The effects of
different parameters on recovery efficiency of ferrous were studied. The optimum reaction parameters were obtained. The
results show that the content of Fe,O3 in RM is 27.93%, and hematite and limonite are the major crystalline phase. With
the optimum parameters the content of iron in the magnetic separated part is 89.05%, the metallization ratio is 97.69%
and the recovery ratio is 81.40%. Construction bricks can be prepared from the residues with the addition hydrated lime
followed by mould in a hydraulic machine, and cured with an autoclaved steam. The mean compressive strength of the
brick specimens is 24.10 MPa. Main mineral phases are transformed from nepheline in residues to gehlenite in the
autoclaved brick specimens. The feasibility of the mineral phase transformation under the experimental conditions is
proved by thermodynamics calculation analysis.
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Fig.1 XRD pattern of red mud
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Table 1 Chemical analyses of Red Mud (mass fraction, %)

SlOz Fe203 A1203 CaO MgO TIOZ

2098  27.93 220 6.23 1.32 2.3
Na,O K,0O So% cl LOI
10.5 0.04 0.6 3.70 9.96

R 2 SRR AR

Table 2 Chemical phases of iron in Red Mud(mass fraction, %)

Phase Fe (Fe/Tke)
Fe,04 19.24 98.41
FeSiOs 0.23 1.18
FeCO; 0.05 0.26
FeS 0.03 0.15
Tre 19.55 100.00
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HIREIER ; YXQ-LS—50S 11 7% Ad; T hHl. EHl
HOBAE 1 hd 20 mm X 40 mm;  AHEIERE 1 hd
30 mm X 50 mme.
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Fig.2 Effects of roasting temperature on Fe recovery
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Fig.3 Effects of roasting duration on Fe recovery
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Fig.4 Effects of coal ration on Fe recovery
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Table 4 Contents of elements of magnetic separation residue

Element wi% x/%
100
2 C 1.47 2.77
=<
o2 0 31.79 44.82
25 80] Na 10.05 9.86
=E
= M 1.19 1.11
£5 70 &
£8 Al 21.08 17.62
o D .
== 60 »— TFe in concentrate .
E £ 1 *— MFe/TFe in concentrate Si 22.28 17.89
SE S0t a— Recovery ratio of iron K 124 0.7
= o
= c
=]
] 40 1 1 1 Ca 4.04 2.28
0 3 6 9 )
Content of additives to 100 g RM/% i 2.55 120
B 5 AR S Bk AR R 5 Fe 4.29 1.73

Fig.5 Effects of content of additives on Fe recovery
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Table 3 Results of XRF of iron concentrate

Element wi% x/%
Fe 89.05 80.37
Si 3.75 6.73
Al 6.43 12.01
Ca 0.54 0.68
Mn 0.23 0.22
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Fig.6 Effects of content of lime on compressive strength
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Fig.7 XRD patterns of magnetic separation tailings (a) and

testing specimen (b)
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Table 5 Gibbs free energy of relative phases (80 C)

Substance AGP (K ‘mol ™)
NaAlSio,"” —2054.42
Ca(OH), -1016.42
CayAl,Si0,” —4053.91
Na,0-Si0, -1 602.60
H,O (1) —280.68

1) In Ref.[13]; 2) In Ref.[14]; Others in Ref.[15].
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