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Table 1 Chemical composition of bauxite ore
Component Al O3 Si0;  Fe,O3 CaO  TiO, Loss of weight in ignition Al,03/Si0,
Content (%, ®) 64.07 8.43 5.63 1.23 2.74 13.22 7.60
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Effect of NaOH concentration on Al,O; and SiO, leaching rates, and ratio of Al,O5to SiO, in solid residue with time
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Fig.3 Effect of temperature on Al,03 and SiO, leaching rates, and ratio of Al,0; to SiO, (A/S) in solid residue with time
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Fig.4 Effect of the ratio of alkali to ore on Al,O3 and SiO, leaching rates, and ratio of Al,O; to SiO, (A/S) in solid residue with time
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Fig.5 Effect of leaching time on Al,0; and SiO, leaching rates
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Table 2 Data for calculation of apparent activation energy
Temperature T Si0; leaching rate 25% Si0; leaching rate 20% Si0, leaching rate 15%
(K) (x107° K™ Reaction time, t (min) Int Reaction time, t (min) Int Reaction time, t (min) Int
383.15 2.61 4.57 1.52 3.67 1.30 2.75 1.01
393.15 2.54 3.56 1.27 2.83 1.04 2.14 0.76
408.15 2.45 2.91 1.07 2.34 0.85 1.75 0.56
= 3 TTEBRLH B R N RN EFT A EE
Table 3 Data for calculation of reaction order
Initial concentration InC Si0O; leaching rate 25% Si0; leaching rate 20% SiO; leaching rate 15%
of NaOH, C, (mol/L) 0 Reaction time, t (min) Int Reaction time, t (min) Int Reaction time, t (min) Int
8.25 2.11 4.95 1.60 3.97 1.38 2.97 1.09
9.97 2.30 3.97 1.38 3.16 1.15 2.36 0.86
12.6 2.53 3.39 1.22 2.72 1.00 2.03 0.71
1.6 . .
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Fig.7 Apparent activation energy of desiliconization of bauxite ore Fig.8 Reaction order of desiliconization of bauxite ore
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Pre-desiliconization of a Bauxite Ore through Leaching by High Concentration
NaOH Solution under Atmospheric Pressure

YANG Bo'?, WANG Jing-gang', ZHANG Yi-fei’, ZHANG Yi’

(1. Col. Chem. Eng., Beijing University of Chemical Technology, Beijing 100029, China;
2. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A leaching process for the pre-desiliconization of bauxite ore by high concentration NaOH solution under the atmospheric
pressure was studied. The effects of leaching temperature, initial NaOH concentration, leaching time and mass ratio of alkali to ore on the
leaching rates of Al,O; and SiO,, and the ratio of aluminum to silicon in solid residue were investigated, and the kinetic equation was
obtained. The results show that when the mass concentration of NaOH is 50%, the desiliconization temperature 135°C, mass ratio of
alkali to ore 2.5 and the desiliconization time about 5~20 min, the ratio of aluminum to silicon of bauxite ore can be increased from 7.6
to 12, so as to meet the grade need of bauxite ore in Bayer process. The pre-desiliconization of bauxite ore can be realized by this process
without physical processing. Compared with other chemical processing, the pre-desiliconization treatment can improve the grade of
bauxite ore with the advantages of saving energy and reducing production costs, which may provide a new way of exploitation of
mid-low grade bauxite ore.

Key words: pre-desiliconization; bauxite ore; submelt salt; leaching



