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Relationship between the current status of research on geological storage of solid,
liquid and gas wastes in coal mines and the coordinated development of
the ecological environment in China

ZHAO Kang', WU Jun’, MA Chao', ZHU Kaicheng’, NIE Jinglei', HU Hualong'

(1.Solids Waste and Chemicals Management Center, Ministry of Ecology and Environment, Beijing 100029, China; 2.School of Civil and Resource Engin-
eering, University of Science and Technology Beijing, Beijing 100083, China; 3. China Coal National Land Holding Co., Ltd., Beijing 100089, China)

Abstract: China is a country in the world with the serious environmental pollution of coal mine “three wastes” (solid, li-
quid, gas). A lot of in-depth research and practice has been carried out on the utilization and treatment of “three wastes”.

However, there are still many problems such as imperfect standards and norms, small scale of treatment and unsound tech-
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nology. In order to solve the problem of synergistic development of low-cost geological storage of large-scale “three
wastes” and ecological environment in China’s coal mines, on the basis of the definition of geological storage in other
countries, the connotation of geological storage in China has been expanded. The progress and current status of research
on the geological storage of “three wastes” are analyzed. Literature and patents related to the geological storage of “three
wastes” at home and abroad are reviewed. The problems faced by China in carrying out the geological storage of “three
wastes” and the suggestions for further development are put forward. It is pointed out that the main problem faced by the
geological storage of “three wastes” in China is the inadequacy of the standards and regulations in the field of environ-
ment, especially the extensive lack of standards for the deep-well injection of waste liquids. The systematic research has
shown that the research institutions in China are paying increasing attention to research in the field of the geological stor-
age of the “three wastes”, and that the results of the research account for a high percentage of research in the world. China’s
coal mine “three wastes” geological storage and ecological environment synergistic development awareness and system is
being formed. However, there is insufficient support for research on the large-scale geological storage of “three wastes”,
the cyclic system of geological storage of “three wastes” in the whole cycle of coal mining, and the synergistic relation-
ship between CO, capture, utilization and storage (CCUS) technology and the ecological environment. This seriously re-
stricts the large-scale implementation and application of the concepts, technologies and projects of geological storage.
China should expeditiously strengthen the scientific and technological research and development of coal mine “three
wastes” geological storage technology and ecological environment synergistic development. Through the establishment of
improved standards and norms, increased technological research and development, and strengthened environmental super-
vision and other measures, the green and sustainable development in China’s coal mines is promoted, helping the China’s

“dual-carbon” goal to be realized.
Key words: coal mine; three wastes (solid, liquid, gas); geological sequestration; ecological environment; coordinated
development; green mine
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Table 5 Frequency analysis of topic terms in the field of research on geological storage of “three wastes” in coal mines and

eco-environmental co-development

e G HE R Tl e R Tl
1 Water pollutants chemical 4066 11 Metals heavy 829
2 Waste disposal fluid 3153 12 Refuse disposal 646
3 Coal ash 3078 13 Air pollutants 625
4 Sewage 2397 14 Industrial waste 587
5 Water purification 1 864 15 Environmental monitoring 566
6 Carbon 1530 16 Water pollutants chemical 471
7 Particulate matter 1 460 17 Soil pollutants 418
8 Biodegradation environmental 1302 18 Solid waste 417
9 Adsorption 1291 19 Hydrogen ion concentration 408
10 Coal 1224 20 Particle size 332
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Fig.5 Chronological distribution characteristics of patents
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