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Abstract

Bauxite residues represent industrial wastes that have been accumulating over the past 120 years since the beginning of the
alumina industry. They are typically classified as harmful substances owing to their strong alkalinity and salinity characteristics.
These residues, with quantities steadily increasing by more than 150 million tons annually worldwide, are recycled into various
industrial materials using dealkalization processing. This study investigates the generation process of alkaline substances in
bauxite smelting and the recent techniques adopted for controlling their alkalinity. The properties of bauxite residues are known
to vary depending on the raw mining and digestion methods. Thus, the dealkalization process must be selected considering the
type of alkaline material, local environment, and infrastructure.
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Fig. 1. Trend in annual Alumina Production®.
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Table 1. Elemental and mineralogical analysis of bauxite residues®

Content
Element - Minerals Unit cell formula
Min Avgtstd Max
Hematite o-Fe,0;
Fe 05 6.8 40.9+15.6 71.9 Goethite a-FeOOH
Magnetite Fes0,
Boehmite v-AlIOOH
Gibbsite v-Al(OH);
ALO; 2.12 16.3£15.6 33.1 Diaspore a-AIOOH
Sodalite Naﬁ(Al.gSi6024)~(2NaOH, NaQSO4)
Cancrinite Nag(AlsSisO24)-2(CaCO;)-0(H,0)
. Quartz SiO,
+
Sio, 0.6 9.6£6.7 238 Other Illite, muscovite
. Perovskite CaTiO;
Tio, 25 8.8+4.4 226 IImenite TiFeO;
Calcite CaCOs
Perovskite CaTiO;
CaO 0.6 8.6£9.4 47.2 Whewellite CaC,04
TCA Cas;Aly(OH)»
Hydro-calumite Ca;Al,(OH)1,:CO5:6H,0
Sodalite Naﬁ(Al.gSi6024)~(2NaOH, NaQSO4)
Na,O 0.1 45433 12.4 Cancrinite Nag(AlsSisO24)-2(CaCO;)-0(H,0)
Dawsonite NaAl(OH),:CO;
LOI 4.4 10.0+2.8 21.1
Table 2. Elemental and mineralogical analysis of the bauxites ores®
Element Content, wt% Minerals .
R Unit cell formula
(as oxides) Min Avg Max Phases
Gibbsite y-Al(OH);
AlLOs 20 26-60 70 Boehmite y-AlIOOH
Diaspore a-AlIOOH
Hematite a-Fe,0;
Fe.0 0.5 10-35 65 Goethite o-FeOOH
Anatase TiO,
TiO, 0.1 2-4 25 Rutile TiO,
[Imenite TiFeO;
. Kaolinite SisAl40,9(OH)s
SiO, 0.1 4-8 15 Quartz Si0,
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Table 3. Operating conditions in Bayer process of bauxite

ores®
Main Al mineral | Gibbsite, AI(OH); | Boehmite, y-AIOOH
Temperature (°C) 104-145 200-232
Pressure (atm) 1.0-3.0 6.0
NaOH (M) 8.9-3.6 5.0-3.6
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Fig. 3. Flowsheet for the removal of alkali from bauxite residues by pyrometallurgy®.
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Fig. 4. Flowsheet of calcification-carbonation process for the treatment of bauxite residues®.
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