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Strategic metal resources in coal-bearing strata . Significance and challenges
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Abstract ; Strategic metal resources are extremely important in economic development and defense security. Coal is a
particular sedimentary organic rock ,which can be rich in strategic metals and subsequently form large or super-large

ore deposits under some specific geological conditions. Given that the strategic metal ore deposits in coal-bearing strata
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have been continuously discovered and their promising prospect,they have been paid much attention in all countries
around the world,and therefore , strategic metal resources in coal-bearing strata are now an important research area of
mineral resources exploitation. Based on the abundance , mineralization scale ,the extraction situation of metals (e.g.,
Ge,Ga,Al,and U) from coal ash,and the feasibility of potential industrial utilization of other metals from coal ash,the
strategic metal resources in coal-bearing strata present an promising prospect and provide opportunities from providing
additional reserves and environmental protection ( environmental pollution control and the Target implementation of
carbon neutralization ). However,in addition to the complex of the scientific questions and difficulties, the research on
ore-forming theory , exploitation and exploration, and extraction technologies has not been fully carried out for a long
time ; hence , this research faces big challenges. For the ore-forming theories, the interaction between organic matter and
inorganic matter throughout the coal-forming process,the space-time relation and configuration between four coal-form-
ing procedures ( sources-migration-accumulation-preservation) and three stages of basin evolution ( sediment filling-di-
agenesis-deformation and position ) are not clear. For exploitation technologies, the varieties of the ore types,
occurrence of ore beds,and associations of metals lead to unsuitability of traditional or a single exploration technology
to the strategic metal ore deposits in coal-bearing strata. For extraction technology ,with the exceptions of some metals
(e.g.,Ge,U,and Al) ,most strategic metals in coal-bearing sequences are characterized by low grade and difficult ex-
traction. Therefore , correct understanding of the opportunities and challenges of strategic metal ore deposits in coal-

bearing strata is important for providing additional reserves of strategic metals and properly evaluate their exploration,

exploitation and utilization.
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