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Study on New Process of Removing Alkali from Red Mud by Bayer Process and Its Soil Formation
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Abstract: Red mud is a kind of strong alkaline industrial solid waste produced in alumina produc-
tion process. Traditional dam construction and storage will cause serious harm to the environment.
In this paper, the red mud provided by a Bayer alumina plant in Shandong Province was taken as
the research object, and a new process of fast, high efficiency and low cost decalcification of red
mud was developed, which was dealkalized by sulfuric acid + calcium — containing compound salt
CAM, and the soil transformation of decalcified red mud was studied. The results show that the so-
dium content in red mud can be reduced from 11.709% to 0.302% , and the alkali removal rate is
as high as 97.42% . The red mud after alkali removal can be directly used in soil remediation,
building materials, tailings filling and other industrial uses. The results of SEM analysis and pot ex-
periment showed that the aggregate structure of red mud became larger from 1.25 pm to 17.5 pm
and the soil properties were excellent after alkali removal, which could meet the growth require-
ments of tolerant plants. After reclamation, the structure of red mud mass becomes larger, which
can accelerate the process of soil formation of red mud and provide technical support for in situ eco-
logical restoration of red mud yard.
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Fig.1 Road map of red mud treatment technology
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Table 1 Major chemical compositions of red mud
Element Alz O3 Ca0O Fez O3 TiO2 NaZO SIO2
Content/% 20.57 2.10 23.17 5.77 9.79 15.10
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Fig.2 XRD patterns of red mud
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Table 2 Main equipments in the experiment
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Fig.3 Effect of acid on dealkalization rate of sodium of red mud
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Table 3  Particle size distribution of original red mud, sulfuric

acid decalcified dealkalinized red mud, combined dealkali red mud
Particle size <0.01 0.01~ 0.1~ 1~ 10~ 100~

/m ’ 0.1 1 10 100 1000

Original red mud/% 0 11.02 49.53 19.97 17.66 1.79

Decalcified dealkalinized

red mud/% 0 3.51 14.54 11.34 37.12 33.49
(g

Combined dealkali

red mud/ % 0 0 0

10.47 55.37 33.80
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Fig.5 Curve of particle size distribution of red mud
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Table 4 Chemical composition of red mud before and after dealkalization
Element (0] Na Mg Al St p S K Ca
Red Mud 36.956 11.709 0.096 11.025 8.143 0.095 0.259 0.083 1.332
Dealkalizedred mud 37.58 0.302 0.085 12.22 6.691 0.126 0.126 0.048  0.829
Element Ti Cr Mn Fe Cu Zn Ga Sr
Red Mud 4.398 0.078 0.0064 25.483 0.008
Dealkalized Red mud 5.525 0.08 0.086 33.828 0.024 0.009 0.006 0.012
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Table 5 The chemical composition of leaching solution

Element Al B Ca Co Cr Cu Fe K Li \Y

1 163.1 0.1 45.9 0.02 0.02 0.08 0.04 7.7 0.02 0.02

2 0.06 0.03 43.3 0.004 0.006 0.01 0.007 10.8 0.01 0.007
Element Mg Mn Na Nd Ni p Pb S Si Y

1 6.0 0.5 1413 0.1 0.04 0.1 0.02 1290 66.4 0.1

2 0.5 0.03 1383 0.003 0.01 0.004 0.003 997.0 3.2 0.001

1. Sulfuric acid leaching solution;2. Combined dealkali leaching solution.
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Table 6 Basic properties of matrix
Sulfuric acid CAM Combined
Properties Red mud dealkali improved  dealkali

red mud red mud red mud
pH 1H 10. 84 7.31 10.34 6.79
EC
s - em-) 352 5.07 3.58 3.40
Density ' 5 917 3.117 3.573 3.105
/(geem™)
Bulk density ¢ 1.20 1.58 1.13
/(g-+cm™)
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Fig.6  Effect of acid leaching on microstructure of red mud
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