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Study on Characteristics of Mine Water and Suitability for Resource Utilization in Ecologically Fragile Mining Area
XIE Guoliang' s LIAN Kaiyuan® . YAN Minglin', HAN Gaojiang', WANG Kaichuang', JIANG Wen'
(1.Kuga Yushuling Coal Mine Co.. Ltd., Aksu, Xinjiang 842000, China;
2.School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

Abstract: Mastering the characteristics and functional suitability of mine water is a prerequisite for achieving resource utilization
and graded utilization of mine water sources. Taking the mine water in Yushuling Coal Mine as the research object, water
samples were collected from different areas for water testing, the types of mine water resource utilization were divided, an
evaluation system was established, and the functional suitability of different utilization directions of mine water was
comprehensively analyzed. Research results show that the chemical type of mine water is mainly SO} « Cl -Na', with a
membership degree of 0.812 -0.991 for Class V water. The content of hydrochemical components is high. and there are three
potential utilization pathways for drinking, irrigation, and industrial water. The suitability evaluation results of various types of
mine water for drinking are grade III and 1V, which are not suitable for drinking. In terms of irrigation and industrial water
suitability, there are significant differences in the evaluation results of different types of mine water. The sodium adsorption
ratio, Razner stability index of water accumulation in goaf and fissure water are 3 —10.8 (mmol « L)"* and 6.1 - 6.5,
respectively, indicating that they have little impacts on soil physical and chemical properties and are basically non corrosive,
making them suitable for irrigation and industrial water use. The saturation index of accumulated water in the burnt area is
0.8 1.2, exceeding 0.6, indicating a tendency towards scaling. Generally, it cannot be directly used as irrigation water, but can
be used for industrial water use. The water quality of the water tank is severely polluted, with indicators such as soluble sodium
percentage (78.4%—-84.5%), magnesium hazard ratio (62.9%—72.0%), Razner stability index (7.2 =7.7), and Larson ratio

(8.0 —12.0), indicating that this type of water poses a high risk to soil alkalinity and permeability, and has severe
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corrosiveness, with poor potential for functional utilization.

Key words: Ecologically fragile mining area, Mine water. Resource utilization, Functional utilization, Suitability evaluation
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Fig.1 Hydrogeological profile of the mining area
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Table 1 Mine water quality assessment standard mg/L
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Table 2 Standard for grading evaluation of drinking suitability of mine water resources
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Table 3 Test results of conventional water quality indications of mine water

o A B/ b TDS/ Na*/ Kt/ Ca?t/ Mg?t/ NHf/ SOi / Cl-/ HCO3/ CO% / Fe/

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Al 10258  7.56 2 626 525.0  14.8 183.0 106.0 0.12 696.4 850.8  468.0 5 0.14
A2 800.6 7.85 2198 163.0  17.6 179.0 87.0 0.03 576.4 638.1  462.0 5 <0.05
A3 770.6 7.89 2189 167.0  19.3 150.0 125.0  <0.02 643.6 602.6  455.0 5 <0.05
A4 950.8 7.68 2 537 521.0  23.7 229.0 123.0  <0.02 912.6 631.0  463.0 5 <0.05
Bl 960.8 7.37 2 657 345.8  70.8 423.0 163.0 0.03 522.2 562.9  244.0 12 0.18
B2 388.0 7.46 2125 401.0  42.0 129.0 163.0 0.13 532.0 592.0  258.0 12 <0.05
B3 698.0 7.31 2 337 272.0  43.4 320.0 163.0  <0.02 515.0 551.0  293.0 14 <0.05
B4 859.0 7.25 2921 315.0  84.1 470.0 200.0 0.15 687.0 517.0  276.0 14 <0.05
C1 130.1 8.09 3780 7454 96.9 244.0 186.0 0.68 896.0 557.0  405.0 5 0.17
Cc2  860.7 7.86 3675 669.8  17.6 200.1 106.6 2.11 826.1 503.6  417.3 0 0.18
€3 993.0 7.82 3874 650.0  30.7 204.3 133.6 0.92 829.0 525.0  453.9 0 <0.05
C4  1469.0  7.99 3349 629.0  9.70 232.1 122.0  <C0.02 1225.0 650.0  407.8 0 <0.05
DI 1667.0  6.97 1611  2198.0  29.0 172.1 265.2 0.21 865.0 1672.0  427.1 0 <0.05
D2 1727.0 @ 6.72 1858  2338.0  29.9 208.4 211.8  <<0.02 1794.0 1304.0 280.7 0 <0.05
D3 1250.0  6.82 1516  2572.0  25.5 150.3 203.3 6.47  1454.0 1297.0  384.4 0 2.15
D4 1341.0  6.84 5078 1902.0  19.8 180.4 219.7  <<0.02 1311.0 1371.0  390.5 0 <0.05

F4 THAKKRZEEBRQUNER
Table 4 Test results of toxicological indices
of mine water quality mg/L

FEH NO;  F Hg As Se cd Cr
Al 122 0.40 <0.000 1 <<0.001 <<0.01 0.004 0.024
A2 17.6  0.40 <C0.0001 0.002 <C0.01 0.005 0.026
A3 183  0.40 <0.0001 0.002 <C0.01 0.003 0.028
A4 159  0.40 <0.000 1 0.005 <<0.01 0.005 0.050
Bl 0.6  0.30 <00.0001 <0.001 <0.01 0.004 0.012
B2 0.3 0.49 <C0.000 1 <0.001 <0.01 0.003 0.032
B3 1.8  0.41 <C0.0001 0.003 <0.01 0.001 0.008
B4 1.6 0.52 <C0.0001 0.002 <0.01 0.003 0.003
Cl 1.0 0.34 <C0.0001 <C0.001 <C0.01 0.001 0.012
€2 1.2 0.40 <C0.000 1 <C0.001 <C0.01 0.003 2 0.024
C3 5.6 0.24 <C0.0001 <<0.001 <C0.01 0.001 6 0.001
C4 119 0.28 <C0.0001 0.0002 <<0.01 0.006 0.003 Y AVAVAVAVAVAVAYAVA: N/AVAVAVAVAVAVAVAVAVANS
DI 2.6  0.27 <0.0001 <<0.001 <C0.01 0.001 0.032 100 80 60 40 20 o 0 20 40 60 80 100
D2 47.2  0.23 <C0.000 1 <C0.001 <C0.01 0.001 0.024 Ca Cr
D3 40.6  0.79 <C0.000 1 0.0002 <C0.01 0.001 0.016 4 W H KK Piper =B
D4 1319  0.30 <C0.0001 0.0002 <<0.01 0.032 0.001

Fig.4 Piper triplex map of mine water quality
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Fig.5 Cluster pedigree of mine water system
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Table 5 Results of fuzzy comprehensive evaluation of

mine water resources

U khskm AL
12 II 2 mze W% V&
Al Bk 0.029  0.000  0.000 0.000 0.971 V&
A2 0.036  0.000 0.000  0.000 0.964 V%
A3 0.037 0.000 0.000 0.000 0.963 V&
Ad 0.033  0.000 0.000 0.000 0.967 V&
Bl ORZFKEUK 0.029 0.000 0.000 0.087 0.884 VK
B2 0.051 0.000 0.110 0.009 0.830 V&
B3 0.040  0.000 0.033 0.113 0.812 V&
B4 0.047 0.000 0.000 0.127 0.827 V&
TCl1 KBEXBUK 0.061 0.000 0.000 0.000 0.939 V%
C2 0.030  0.000 0.000 0.000 0.969 V&
C3 0.021 0.000 0.000 0.000 0.978 V&
C4 0.020  0.000 0.000 0.000 0.980 V&
DI k&K 0.009 0.000 0.000 0.000 0.991 V¥
D2 0.009 0.001 0.000 0.000 0.991 V&
D3 0.022  0.000 0.024 0.007 0.946 V&
D4 0.009  0.006 0.000 0.000 0.984 V&
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Table 6 Evaluation results of mine

water suitability for drinking
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Fig.6 Evaluation result of irrigation suitability of mine water
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Table 7 Comprehensive evaluation results of irrigation suitability of mine water
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Fig.7 Evaluation result of suitability of mine water for industrial utilization
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Table 8 Comprehensive evaluation results of suitability of mine water for industrial utilization
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