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Review on the comprehensive utilization of coal gangue
JIA Jianhui, MA Ning,DONG Yang, LI Qiao,ZHANG Dong
( National Institute of Clean—and—Low—Carbon Energy,Beijing 102211, China)

Abstract ; The coal gangue is associated accounting for 10%—15% in the process of coal mining and washing. The accumulation of large
amounts of coal gangue not only occupies land resources, but also brings a series of environmental problems. It is imminent to
utilize coal gangue comprehensively. Based on the chemical composition of coal gangue, the research on the comprehensive utilization
of coal gangue is generally divided into two directions , including large—scale utilization and high—valued utilization. The direction of large—
scale utilization of coal gangue was reviewed in detail in three aspects: energy utilization , building material production and filling reclama-
tion. When the carbon content of coal gangue is higher than 20% (i.e.,the calorific value is 6 270-12 550 kJ/kg) ,the heat generated by
its combustion can be used for power generation. When the carbon content of coal gangue is less than 4% ,it can be used as coarse aggre-
gate for the production of building materials. When the content of calcium and magnesium is less than 10% ,and themass ratio of Al,O,
and Si0, is 0.30-0.50, it can be applied to the production of cement. When coal gangue is used for filling reclamation, it is necessary
to consider the problem that heavy metal elements should not exceed the standard. The direction of high—valued utilization of coal gangue is
reviewed in detail in the synthesis of zeolite and ceramic materials. Among them, the mass ratio of Al,O; and SiO, is still one of the impor-
tant parameters for condition optimization. And it can be modified by adding different materials to change the mass ratio of Al,0, and SiO,

to achieve the purpose of performance optimization. Among them, the high contents of SiO, and Al,O, make coal gangue a potential precur-
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sor for synthetic zeolite,which is used to adsorb pollutants such as heavy metal ions and dyes in wastewater and greenhouse gases such as

CO,. By adding Al,O; to form a higher mass ratio of Al,0, and SiO,,Si in coal gangue can be reduced, which may help to synthesize

high—performance ceramic materials. However, there is still a certain distance from large—scale industrial application in the high—valued

utilization of coal gangue at present. It is critical to improve material properties, shorten material production cycle and reduce

production costs. In conclusion,the chemical composition of coal gangue in different regions must be considered in the study of comprehen-

sive utilization of coal gangue. Based on the chemical composition of coal gangue,not only the comprehensive utilization rate can be im-

proved, but also the economic and environmental benefits can be brought with collaborative large—scale utilization and high—valued utiliza-

tion of coal gangue.
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