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Table 1 Chemical composition range of coal gangue in China %
Sio, ALO,  Fe,0, Ca0 MgO TiO, P,0, K,0+Na,0  V,0,
2.28 0.42 0.44 0.078 1.45 0.008
51~65 16~36 0.9~4.0-
~14.63 ~2.32 ~2.41 ~0.240 ~3.90 ~0.010
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Fig. 3 Schematic diagram of the crystal structure of kaolinite
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Fig. 4 Schematic of the hydration process of ACGP
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Fig. 5 Formation mechanism of geopolymerization
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Research progress of high-value utilization of coal gangue resources
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Abstract The coal gangue in China is the core field of bulk solid waste comprehensive utilization due to its
massive stock and emission, high concentration of output, small proportion of high-value-added utilization, and
outstanding environmental impact. Hence, the prospect of resource utilization of coal gangue is broad. The
existing disposal capacity and scale of coal gangue obviously dissatisfy the national ecological environmental
protection and "Double Carbon" target under the comprehensive utilization of coal related requirements. By
introducing the physical and chemical properties of coal gangue, this study pointed out the problems involving
policy, supply and demand, and industrialization and environment in the high value utilization of coal gangue.
This paper highlighted the current situation of high-value utilization of coal gangue in construction materials,
geopolymers, chemical products, new materials, and land reclamation, and further discussed the future
application prospects of coal gangue, proposed the key research direction of high-value utilization of coal
gangue. The above review aimed at achieving the high quality, high value, high efficiency and green
development of coal gangue, continuously increasing the value added of coal gangue comprehensive utilization
products, and enhancing the core competitiveness of coal gangue high value utilization industry. Further
promoting the high-value utilization efficiency of coal gangue resources is essential for the improvement of
environmental quality, the overall green transformation of economic and social development.

Keywords coal gangue; high value utilization; resource allocation; green transformation; high-quality
development
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