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Construction and implementation of emission reduction and treatment technology

system in deep mining of high salt mine water
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Abstract: With the improvement of mine water discharge standards, the demand for technological innovation in mine water treatment and
resource utilization has been further enhanced. Reducing the discharge of mine water, especially high salt mine water, and improving the

availability of mine water are important guarantees for improving coal production safety, accelerating green mine construction, and pro-

moting sustainable development of coal enterprises. Focused on the problems of high water inflow, high salinity and high cost of treat-
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ment and utilization during deep mining of Zhangshuanglou Coalmine, a treatment technology system of mine water emission reduction in
high salt mine with “reduction, storage and purification” as the core was put forward: Blocking the water inflow points through the floor
water inflow blocking reduction technology to reduce the discharge of high salt mine water from the source; Through the deep reinjection
technology of mine water, some mine water will be transferred and stored in depth to realize the “zero discharge” and water conservation
of mine water; Through the technology of coal and rock self-purification in goaf, the high-salt mine water is carried out by regulation and
storage; Through surface deep desalting treatment technology, high salt mine water purification treatment, resource utilization or standard
discharge can be realized. Further, combined with the hydrogeological background of the mine, the law of mine water gushing and the
status quo of mine water treatment and utilization, the feasibility of the application of the above technology in the mine was comprehens-
ively analyzed and evaluated: Through the implementation of floor water gushing plugging reduction technology, the reduction treatment
of 188 m*/h floor four ash gushing water was realized; Through deep reinjection technology, 200 m*/h recharge storage and water conser-
vation restoration of Ordovician limestone aquifer can be realized in the west wing mining area; About 1.65 million m® of mine water can
be stored in the east wing mining area through self-cleaning pretreatment of coal and rock in goaf and regulation storage technology, and
the underground pretreatment of characteristic components can be carried out; Through the surface deep desalination treatment technology,
the mine water treatment capacity reaches 700 m’/h, and the annual salt discharge can be reduced by 14 271.5 t. Finally, the comprehens-
ive technical idea of water emission reduction treatment of high salt mine in Zhangshuanglou Coalmine is put forward. The proposal of the
water emission reduction treatment technology system of the high-salt mine in Zhangshuanglou Coalmine can provide a theoretical basis
and technical reference for the water reduction treatment and resource utilization of high-salt mine in Zhangshuanglou Coalmine and other
similar deep mining coal mines.

Key words: high salt mine water; reduction governance; recharge; mine water storage; energy saving and emission reduction
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Fig.1 Schematic of mining status of the coal mine
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Fig.3 Technical system for emission reduction and treatment of high salt mine water
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Fig.7 Prediction trend of water level recovery under different

reduction control schemes
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Table 3 Indicators of Ordovician limestone aquifer

oMt BB R
KR #H JRIE
K B BS/m " (m-d ™)
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WIREIKZ 207
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Fig.8 Schematic of reinjection well location
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Table 4 Ordovician limestone water level rise after

reinjection
i/ Iﬂ%}%%/ KA FHm
(m™h) =200 mih =500 mik

1 18.78 15.86

2 19.88 16.97
5 21.34 18.42
7 21.87 18.96
10 22.44 19.52
20 23.54 20.63
40 24.64 21.73
60 200 25.29 2237
120 26.39 23.47
180 27.03 24.12
300 27.84 24.93
480 28.59 25.68
600 28.95 26.03
1000 29.76 26.84
1500 30.40 27.49
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Table 5 Comparison of water quality indicators of different aquifers
o PR T3 B /(mg L") [ B U /(mg L)
e KBERIR - - TDS/(mg-L™")
K™+Na" Ca™ Mg* cr SO; HCO;
1 DU/ 361.65~441.05 199.80 ~465.53 49.68~110.98  184.04~32425 1047.93~1893.36 169.94~203.44 1926~ 3384
2 Wik 468.33~78332 210.76~473.86  78.64~188.95  252.7~336.6 1638.68~229621 15529~858.69 3112~4418
3 LY/ 579.41 731.38 143.91 815.84 2 066.29 219.90 4447
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Fig.9 Comparison of chemical composition of water in goaf

regulation and storage system
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Fig.10 Flow of mine water treatment process
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