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Table 1

Chemical composition of high-iron red mud

tailing (mass fraction) %

WAy TFe  ALO, Si0, TiO, Na,0 Ca0 Zt0, Cr,0; MnO K,0

TE 4493 9.12 859 6.32 621 0.70 0.28 0.28 0.10 0.32
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Fig.2 XRD pattern and PSD curve of high-iron red mud tailing
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Fig. 4 XRD patterns of magnetized roasted products
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Table 2 Chemical compositions of magnetic products

(mass fraction) %
R TFe ALO, Si0, Ti0, Na,0
NG 52.57 6.02 6.21 8.56 3.02
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Fig. 9 SEM images of magnetic concentrate and tailing
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Table 3 EDS analysis results of magnetic concentrate and tailing (mass fraction) %
I 7 5 0 Fe Na Al Si Ti Ca S cl K Cr
A 23.39 75.54 0.16 0.22 0.38 0.32 — — — — —
B 48.13 1.43 0.47 0.10 49.87 — — — — — —
C 38.69 17.42 291 4.67 4.10 1.61 30.35 0.24 — — —
D 6.54 39.38 6.41 10.38 13.66 4.74 1.45 1.23 0.70 0.51 —
E 25.43 67.37 0.14 1.39 0.20 4.76 — — — — 0.71
F 43.94 1.47 5.62 14.05 29.58 — 4.89 — — 0.46 —
G 36.09 15.28 14.98 15.15 0.80 1.57 0.46 0.80 0.22 0.21 —
H 9.26 54.94 7.46 9.50 8.44 7.01 1.35 1.02 1.01 — —
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Recovery enhancement of Fe—bearing minerals from high—iron red mud tailing generated in
the reductive Bayer process through magnetization roasting—magnetic separation
Wang Xiangyu', Wang Hongyang'*, Zhou Huili', Gao Zhonglin', Zhang Xiaoxue’
(1. School of Materials Science and Engineering, Anhui University of Science and Technology , Huainan 232001, China;
2. Center for Analysis and Testing, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: There is still 44. 93% of iron in the tailing, which is generated during the treatment of high-iron bauxite
by the novel reductive Bayer process. This study adopted a magnetization roasting-magnetic separation process for
enhanced recovery of Fe-bearing minerals in the tailing. The effects of process parameters on the products were
investigated through single-factor experiments. The roasted products, magnetic concentrate, and tailings were
characterized to analyze the magnetization roasting behavior and magnetic separation behavior. The main
conclusions are as follows: the main mineral in the tailings is hematite, with particle size mainly distributed in the
range of 0~10 wm and an average particle size of 1.98 pwm. The magnetization roasting results shows that
prolonging roasting time and temperature both promote the directional conversion of hematite into magnetite in the
tailing. Under the roasting temperature of 600° C and roasting time of 40 min, the dominant phase in the product
is magnetite. At a grinding fineness of D (90) = 16.36 um and a magnetic field intensity of 1 000 Gs, a
concentrate with yield of 57.99%, iron grade of 52.57% and iron recovery of 70.69% was obtained, which
increased the resource utilization ratio of high-iron red mud from 55% to 80%. The incomplete recovery of
magnetite is attributed to the agglomeration of fine particles during grinding, which hinders the efficient separation
of magnetite from aluminosilicate minerals. In subsequent work, the introduction of a dispersant during grinding is
being considered to further improve the iron recovery in the magnetic concentrate.

Key words: reductive Bayer process; high-iron red mud; magnetic roasting; magnetic separation; Fe-bearing

minerals recovery; red mud reduction; particle agglomeration



