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Fig.1 Statistics of coal gangue production

in China from 2011 to 2021
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Table 1 Physical properties of coal gangue
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Table 2 Chemical composition content of coal gangue in different mining areas %
B IX SiO; Al Oy Fe; 03 CaO Na; O MgO KO TiO;
6 P it A KA 3 A 7 Lo 56.46 23.65 1.86 14.04 0.18 1.20 0.93 —
W IR 22 T R 3 1 J L0 47.35 15.79 4.68 1.06 — 0.93 — 0.79
e 7 4 1 4 X L) 7.29 1.40 0.49 40.60 0.07 8.69 0.17 0.05
1LV A S PG 1Ly S L2 61.05 21.10 7.30 2.31 — 1.95 — 0.80
BB LR e 70.25 4.68 1.01 1.22 1.10
R P X L 66.71 11.62 6.27 3.57 0.48 1.97 2.57 —
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Fig.2 Schematic diagram of filling material

preparation location
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Table 3 Classification of filling process of coal gangue
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Fig.3 Soil improvement effect of coal gangue
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Fig.4 Calcination process flow of coal gangue preparation of kaolin
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Fig.5 Process flow of coal gangue preparation of agricultural
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Fig.7 Process flow of coal gangue sintering brick
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Present Situation and Prospect of Large-Scale Disposal and High Value-Added Utilization of Coal Gangue
SONG Wei'?, LIU Chengyong'?®, YANG Junjun®*®, WANG Ruofan®"'®, ZHANG Xinfu'*®, ZHAO Dongsheng’

(1.China Coal Energy Research Institute Co., Ltd., Xi’an, Shannxi 710054, China;

2.China Coal Xi’an Design Engineering Co.. Ltd.., Xi’an. Shannxi 710054, China;
3.College of Energy Engineering, Xi’an University of Science and Technology,

Xi’an, Shannxi 710054, China; 4.Mine Functional Backfill Technology Research Center,
Xi’an University of Science and Technology, Xi'an., Shannxi 710054, China;
5.Mahuangliang Coal Mine, Yulin, Shannxi 719000, China)

Abstract: Coal gangue has large production stock, low utilization rate and serious pollution. It is urgent to carry out large-scale
comprehensive utilization according to the physical and chemical properties of coal gangue. The large-scale harmless
consumption methods were summarized, such as separation zone filling, soil improvement and reclamation of cultivated land in
the coal gangue goaf. The methods of respectively using coal gangue containing valuable elements such as aluminum, kaolin
mineral composition, high contents of beneficial elements such as nitrogen, phosphorus and potassium, as well as low contents
of harmful heavy metals to produce aluminum salt chemical products. kaolin and agricultural fertilizer were briefly described.
The comprehensive utilization of coal gangue as roadbed and building materials was reviewed, and the problems of incomplete
treatment of coal gangue and secondary pollution in the existing technology were analyzed. It is proposed to establish a high
value-added utilization industry chain of “multi-step, hierarchical and classification”. The residues of agricultural fertilizers can
be used for soil improvement and reclamation of cultivated land. The solid waste in calcined kaolin can be used for low-standard
building materials or roadbeds. The multi-level utilization of coal gangue extends coal gangue from high value-added utilization
to mine filling, and realizes large-scale consumption of coal gangue with high added value.

Key words: Coal gangue. Filling mining, Comprehensive utilization, Hierarchical and classification, High added value





