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Simulation experiments for dealkalization of red mud by limekiln gas
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Beijing 100083, P. R. China)

Abstract: Through analyzing the basic characteristic of red mud from an aluminum factory in Shanxi, a
dealkalization simulation experiment of red mud with lime kiln tail gas containing CO, around 20% is
proposed. Thermodynamic analysis shows that dealkalization by using lime kiln exhaust is feasible, and the
actual main factors affecting dealkalization are the dynamics factors. Experiments take dealkalization rate as
an index, the influence of liquid-solid ratio, CO; volume fraction, CO, mole ratio, stirring speed and
reaction temperature of red mud on dealkalization rate are researched and the results are as follows. The
reasonable parameters for dealkalization are liquid-solid ratio 8 mL/g, CO, volume fraction 20% , CO, mole
ratio 40, stirring speed 400 r/min and reaction temperature 60 C, and the dealkalization rate under these
process conditions is 31.10%. The study results show that lime kiln tail gas of containing CO, at around
20% could be used for red mud dealkalization treatment, and this process can remove the soluble alkali in
red mud, which conforms to the concept of “using waste treat waste”.
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Fig.1 Distribution of particle size of red mud
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Table 1 X-ray fluorescence analysis of red mud (mass percentage)

Ay AL O, Ca0 SiO, Na,O  Fe, O, TiO, MgO  K,O  Hifth

SR/ % 16.37 22.20 20.74 12.91 16.98 6.62 0.99 0.96 2.23
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Fig.2 Results of X-ray diffraction analysis for red mud Fig.3 The micrograph by scanning electron on red mud
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Table 2 The reaction strength of soluble alkali at room temperature and standard state
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Table 3  The table of factor and level
%
KF ,
W/ (mL - g ') ¢(CO,D/% CO; FEJREL  BEFESRAE/(r + min ) R/ C
1 2 20 5 0 20
2 4 40 10 200 40
3 6 60 20 400 60
4 8 80 40 600 80
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Fig.4 The simulation dealkalization equipment diagram by kiln exhaust gas
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Table 4 The experiment results of dealkalization
SN
S - WL 7/ %
I L e(CO CO, BEIR I EUER Y S ik JEE
1 2 20 5 0 20 26.24
2 2 40 10 200 40 28.05
3 2 60 20 400 60 29.48
4 2 80 40 600 80 29.33
5 4 20 10 400 80 29.00
6 4 40 5 600 60 26.46
7 4 60 40 0 40 26.89
8 4 80 20 200 20 27.80
9 6 20 20 600 40 28.34
10 6 40 40 400 20 28.97
11 6 60 5 200 80 28.46
12 6 80 10 0 60 28.05
13 8 20 40 200 60 31.20
14 40 20 0 80 28.37
15 60 10 600 20 28.51
16 8 80 5 400 40 29.23
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Fig.5 The visual analysis chart of dealkalization on each factor
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Table 5 The results of variance analysis

H=E i 22 7 75 A B F It W2 M
R [ 6.49 3 5.01 1.24
¢(CO,) 1.30 3 1.00 0.53
CO, FE/RI 4.56 3 3.52 1.07
10 8 7.62 3 5.88 1.28 *
LN i S 2.62 3 2.02 0.69
175 1.29 15

1 :F(3,3)010=5.39
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Fig.6 Results of X-ray diffraction analysis on dealkalized red mud
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Fig.7 The micrograph by scanning electron on dealkalized red mud
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