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Abstract ; The coordinated mining of coal and its co-existed and associated minerals is a major national strategy. Chi-
na’s coal measures are associated with 22 kinds of strategic metal minerals such as aluminum, uranium, iron,
and gallium. They have many kinds and large resources, overlap with coal seams, and have great differences in occur-
rences and mining methods. The rock stratum activities and fluid migration of each mineral affect each other’ s nor-
mal mining operations. Traditional coal mines only focus on coal mining, with little or no consideration on the extrac-
tion of the co-existed and associated minerals of coal measures, resulting in the waste of mineral resources. In recent
years, the contradiction between coal and its co-existed and associated mineral mining has begun to draw attention in
China, and the coordinated mining of coal and its co-existed and associated minerals is imminent. Aiming at
all the co-existed and associated strategic metal minerals of coal measures, this study focuses on the typical and repre-
sentative coal measures with bauxite and uranium to ensure the versatility of research results. The core common scien-
tific issues that need to be solved urgently in the coordinated mining of coal and its co-existed and associated minerals
are the coupling mechanism of three-phase including solid-liquid-gas and five-field including stress field, seepage
field, chemical field, microbial field, and mining fracture field, and the superimposed influence law of rock formation
activities. The key technologies that need to be overcome urgently in the coordinated mining of coal and its co-existed
and associated minerals include the zoning and staggered mining technology of coordinated, collaborative and
co-mining, the high-efficiency blasting and excavation technology with vibration reduction, the water level active con-
trol technology, and the in-situ reduction and mineralization treatment technology with microbial for pollutants. Aiming
at the key scientific issues and key technologies of coordinated mining, the coupling mechanism of multi-phase
and multi-field, and the superimposed influence law of rock formation activities in coordinated mining of coal and
its co-existed and associated resources will be analyzed. A complete set of coordinated mining methods will be pro-
posed. The key technologies and equipment for coordinated mining will be developed. Through the construction of all
resources and whole life cycle coordinated mine planning theory of coal and its co-existed and associated minerals, the
formulation of the coordinate mining technical standards, and the formation of a universal coordinated mining theory
and technological system, it can ensure that the mining activities of each resource do not affect the normal mining op-
eration of each other. This study will realize the sustainable and green coordinated mining of coal and its co-existed
and associated minerals, release mineral resources, guarantee an intensive development of resources, and achieve
some economic and social benefits.

Key words: coordinated mining; strategic metal minerals; coal measures; co-existed and associated minerals;

multiphase and multifield coupling;superposition of rock formation activities ;full life cycle mining planning
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Fig.1 Types,distribution and reserves of strategic metal minerals co-existed and associated with

coal measures in China( Data statistics from References [ 5])
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Table 1 Typical strategic metal minerals co-existed and associated with coal measures
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Fig.2 Distribution of coal and aluminum
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Fig.3 Typical stratigraphic histogram of aluminum in coal measures-in Liiliang Shanxi and uranium in coal measures in Yili Xinjiang
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Fig.4 Common problems in the mining of typical co-existed and associated minerals in coal-measure
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Fig.5 Framework of theory and technology for coordinated mining of coal and its co-existed and associated minerals
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Fig.6  Multiphase and multifield coupling mechanism for coordinated mining
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Fig.7 Preliminary design of main structure and main function modules of large scale true triaxial model experiment system
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Fig.8 All-time and all-area multi-information monitoring and rock formation activity and seepage destabilize criteria
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Fig.9 Principles of coordinated, collaborative ,and co-mining of coal and its co-existed and associated minerals
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Fig.10  Schematic illustration of coordinated development of coal and its co-existed and associated minerals
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Fig.11  Preliminary conception of the collaborative management system for the development
and extension of allogeneic co-existed minerals
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Fig.13  Design idea of integrated equipment of “lithology test while drilling-automatic loading
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Fig.14  Antisymmetric settlement of rock formation superimposed balance to control shaft and roadway stability
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Fig.15 Artificially induced self-repair of aquifer
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Fig.16 Schematic illustration of the water level active control method of “mining space zoning to avoid each other-control

coal mine water inflow-aquifer grouting containment-mine water reinjection to construct artificial watershed
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Fig.17 Intelligent control system for the water level of the mineral-bearing aquifer during coal and uranium coordinated mining

18 PR S T e T 1 B K19 - ZURESRAA R U

Fig.18 Pollutant control and restoration ideas of Fig.19  Principle of multifunctional

« . . . . T sustained-release nanomaterials
grouting containment+reduction mineralization
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Fig.20 Technical route of biostimulants and iron synergistically enhance microbial in situ immobilization of heavy metals and sulfur
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Fig.21 Theoretical Framework of whole life cycle coordinated mining planning
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