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Table 1 Mineralization types,reserves and ore characteristics of major global bauxite resource countries
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Table 2 Resource distribution and ore characteristics of bauxite in major provinces in China
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Fig. 1 Process flowchart of flotation test
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Fig.2 Schematic diagrams of acid treatment effects on

mineral surface active sites and adsorption of depressant

and cationic collector
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Research Progress and Prospects in Desilication Technology for High-Silica,
Low-Grade Bauxite
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Abstract : Bauxite resources in China are predominantly sedimentary diasporic ores, characterized by
well-developed clay minerals and the fine-grained intergrowth of aluminum-bearing minerals with
siliceous gangue. These ores typically have high silica content and a low Al/Si ratio, making them
unsuitable for direct processing by the Bayer method. With the depletion of high-grade resources,
efficient desilication and beneficiation of low-grade bauxite have become essential for ensuring the
security of the alumina industry. This paper systematically reviews desilication technologies for low-
grade bauxite, It analyzes the distribution of bauxite resources and the characteristics of the ores,and
further clarifies the constraints imposed by mineralogical features and mineral intergrowth on
beneficiation performance. The review focuses on physical beneficiation methods, including gravity
separation and flotation, as well as chemical methods, microwave activation, and the calcification-
carbonation process. Their desilication efficiency, economic cost, and environmental impact are
comparatively evaluated. Flotation remains the dominant technology,but its selectivity is significantly
reduced by fine-grained mineral intergrowth. Chemical methods and energy-assisted techniques can
help overcome the limitations of mineral liberation, but they are often associated with high energy
consumption and complex process flows. The calcification-carbonation process integrates desilication
with red mud valorization,representing a promising pathway for green metallurgy. Finally,desilication
technologies should be tailored to differences in mineralogical characteristics. Process selection should
move beyond a single-indicator criterion toward a comprehensive evaluation of energy efficiency, silica
transformation pathways,and solid-waste properties. This approach will promote the efficient, green,
and high-value utilization of high-silica bauxite.

Key words: high-silica bauxite; desilication; flotation; chemical methods; process mineralogy;

comprehensive resource utilization; research progress



