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Fig. 1 Schematic diagram of “one solution, two realization” at core of green mining mode
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Fig. 2 Production and utilization of tailings by key survey
enterprises in China (2000—-2019)?2
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Table 1  Statistics of metal mines with mining depth of more than 1000 meters in China?

No. Mine name Type of ore Location Mining depth/m
1 Gongchangling Iron Mine Iron Liaoyang City, Liaoning Province 1000
2 Golden State Mining Group Gold Weihai City, Shandong Province 1000
3 No.2 Mine of Jinchuan Nickel Jinchang City, Gansu Province 1000
4 Sanshandao Gold Mine Gold Laizhou City, Shandong Province 1050
5 Ashele Copper Mine Copper Altay Prefecture, Xinjiang 1100
6 Xiangxi Gold Mine Gold Huaihua City, Hunan Province 1100
7 Dongguashan Copper Mine Copper Tongling City, Anhui Province 1100
8 Linglong Gold Mine Gold Zhaoyuan City, Shandong Province 1150
9 Xiaokou Gold Mine Gold Tongguan County, Shaanxi Province 1200
10 Gold Mine Gold Lingbao City, Henan Province 1300
11 Hongtoushan Copper Mine Copper Fushun City, Liaoning Province 1300
12 Qinling Gold Mine Gold Lingbao City, Henan Province 1400
13 Jiapigou Gold Mine Gold Huadian City, Jilin Province 1500
14 Liuju Copper Mine Copper Dayao County, Yunnan Province 1500
15 Huize Lead Zinc Mine Lead, Zinc Quijing City, Yunnan Province 1500
16 Yinxin Gold Mine Gold Lingbao City, Henan Province 1600
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Fig. 3 Characteristics of green mining mode of underground metal mines
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Table 2 Beneficiation data of four main metal ores

Type of oe Name oregrcene UL Cememam iling
Kaolinite type pyrite 240 36.0 59.3 89.0 64.0
Pig iron ore 46.0 63.7 52.7 73.0 36.3
Iron ore High-phosphorus olive iron ore 42.7 50.0 67.5 79.0 50.0
Hematite 47.3 50.9 67.7 72.9 49.1
Hematite 48.3 71.3 64.2 94.8 28.7
Average 41.7 54.4 62.3 81.7 45.6
Refractory manganese ore 28.2 36.0 44.6 56.8 64.0
Manganese  Low grade manganese ore 11.6 29.0 30.9 77.2 69.2
ore Manganese-containing low
grade iron ore 20.7 46.3 36.5 817 63.5
Average 20.2 37.1 37.3 71.9 65.5
Copper oxide ore 1.46 4.28 294 86.0 95.7
Copper Copper oxide ore 0.84 3.34 21.6 85.9 96.7
Copper ore 0.96 4.53 18.9 90.9 95.5
Gold-silver-copper oxide ore 0.96 3.80 19.1 75.8 96.2
Average 1.05 3.99 22.2 84.7 96.0
Duolonglavya gol.d deposit, 3.2 489 579 88.3 051
Qinghai
Refractory gold ore 2.43 5.79 34.1 81.2 94.2
Gold ore? Gold-copper-arsenic ore 5.09 5.60 87.2 96.0 94.4
Gold ore 2.67 9.20 27.5 94.9 90.8
Low grade gold ore 1.79 7.20 21.3 85.5 92.8
Gold-silver-copper oxide ore 1.53 3.80 36.0 89.3 96.2
Average 2.79 6.08 44.0 89.2 93.9

1) The unit of beneficiation data of gold ore is g/t.
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Fig. 5 Requirements for the particle size of tailings used as building materials
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Analysis on connotation, characteristics and type of
green mining mode for underground metal mines

ZHAO Yuan!, ZHAO Guo-yan!, PEI Dian-fei?, WU Pan?, QIU Ju?, LI Yang!

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Shandong Gold Group Co., Ltd., Jinan 250101, China)

Abstract: In the context of new industrialization and ecological civilization construction, the mining industry has
put forward the development concept of green mining in response to the national policy of resource and
environmental protection. Since the mining methods, beneficiation technology, main pollutants and other
conditions of metal mine are quite different from those of coal mines, the green mining mode and technical system
based on coal mine are not fully applicable to metal mine. Therefore, in this article, the connotation of green
mining mode was elaborated as a whole, and the principles and core tasks of green mining were refined, then the
characteristics of green mining mode of underground metal mines were analyzed in view of the difficulties in
underground metal mines, finally the matching relationship between the classification of green mining mode and
underground metal mines based on different associated resources and tailings characteristics were discussed in
detail. The research provides theoretical support for green mining of underground metal mines.
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