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Abstract: Mine water is an important unconventional water resource. The water inflow of coal mines in China is huge.

The treatment of different types of mine water is a key scientific issue for both the government and coal mining enter-

KRS EEE:2024-12-12  FXHE: 5T RHEHEE:NME DO 10.13225/.cnkijecs. YG24.1547

EEWB: BEEAPI AT E (2019YFC1805400); 5 H AARF 541 ¥R BhIR H (42172272); o e A
FEABIIRAL 55 B L 1 55 4 08 BhIUH (2024-10955)

YEE B A INEZE (1963—), B, LROKFIN, 202, AT, H1: . E-mail: syj@cumt.edu.cn

S| AR PV, 318, R, 45, R ERS X H H KK T4 18] 40 A AR AR S 7K b L AR S (0], AR 237,
2025, 50(1): 584-599. ;
SUN Yajun, GUO Juan, XU Zhimin, et al. Spatial distribution characteristics of mine water quality in coal % sh e

mining areas of china and technological approaches for mine water treatment[J]. Journal of China Coal Society,
2025, 50(1): 584-599.


https://doi.org/10.13225/j.cnki.jccs.YG24.1547
mailto:syj@cumt.edu.cn

PINIEF245: T IERER™ DX K K B2 (8] A AR S K A B A S 585

prises. Based on the investigation and statistical analysis of water chemistry data from 314 coal mines, the spatial distribu-
tion characteristics and causal mechanisms of mine water quality were elucidated. Mine water quality is mainly character-
ized by high TDS, high suspended solids, high sulfate, and high Na', while acidic mine water and heavy metals are mainly
concentrated in some mining areas such as Yunnan and Guizhou; The causes of water quality are closely related to the
geographical characteristics of coal mining areas, such as arid and semi-arid climate conditions, water quality of water
filled underground aquifers, sulfur content of coal seams, rock lithology, microbial activity, magmatic activity, and other
factors. Mining activities have a significant impact on the formation and evolution of mine water quality. The hydrochem-
ical types of mine water across the country are primarily SO,—Na, SO,—Ca + Mg, SO,—Na + Ca, HCO;—Na, and
HCO;—Ca - Mg. Based on the national mine water quality characteristic, the study discusses existing surface treatment
technologies for mine water, their limitations, and current underground treatment methods. A novel mine water natural re-
mediation technology for abandoned mining spaces is proposed, focusing on the “block, reduce, and protect” approach to
pollution control. The technology aims to achieve low-cost underground treatment and reuse of mine water through pro-
cess reduction. The study further constructs a technical framework based on key scientific issues, including the selection of
mining void locations, calculation of storage space in the mining area, safety evaluation of water storage, and evaluation of
the reduction and remediation effects. A multi-field evolution model, incorporating hydrodynamics, water chemistry, and
microbial dynamics, is established to support the remediation process.The feasibility of this mine water remediation tech-
nology is verified based on chemical compositions of water and microbial community evolution in real coal mine ex-
amples. The results show that the proposed technology can effectively reduce treatment costs, promote coordinated coal-
water sustainable development, and enable the remediation and resource utilization of mine water, with significant applica-

tion potential.
Key words: mine water quality; underground mine water treatment; abandoned mining space; natural restoration; mi-
crobial community
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Table 1 Characteristics and pollution components of mine water in large coal bases in China
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Fig.9 Theoretical and technical framework for natural remediation of mine water in abandoned mining spaces of coal mines
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