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Study on chemical characteristics and resource utilization of mine water:

taking Zhangji Coal Mine as an example
LI Jingying', LIU Qimeng’, YANG Minghui'
(1. College of Geosciences, China University of Petroleum, Beijing 102200, China;
2.School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Because of mining activities, a large amount of mine water was pumped to the surface, caused serious waste of water resources
and environmental pollution. This paper took samples of mine water from different sources in Zhangji Coal Mine of Huainan coalfield, and
selected 7 ion contents of Ca*", Mg2+, Na™+K, CI", SO¥, CO*", HCO;, added pH, TDS, EC, TH to 11 chemical indexes as the basis of wa-
ter quality detection. Then, the hydrochemical characteristics of mine water had been studied such as ion composition, dynamic change,
correlation, afterwards, the water quality evaluation would been carried out. Finally, according to the relationship between sodium adsorp-
tion ratio (SAR) and EC, the risk levels of salinization and sodium toxicity of mine water in Zhangji Coal Mine were divided, and the ways
of resource utilization of mine water in study area were determined. It is concluded that the TDS content of well water in Zhangji Coal
Mine was 255.47-7 291.74 mg/L, with an average of 2 346.60 mg/L, which was seriously over standard. The highest contribution of TDS

ion composition was Na" and K'; The results of water quality classification showed that the proportion of mine well water of class V in the
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study area was as high as 81%; The relationship between sodium adsorption ratio (SAR) and EC showed that 79.3% of the water samples

were distributed in S3-E4 AND S4-E4 areas. The mine water in Zhangji Coal Mine had high risk of salinization and sodium toxicity and

was not suitable for agricultural use. The mine water area could only be used as general industrial water area, indirect contact entertain-

ment water area or general landscape water area.

Key words: Huainan coalfield; mine water resources; water chemical analysis; water quality classification; risk of sodium toxicity
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Table 1 General hydrochemical analysis results of mine water in Zhangji Coal Mine

e FORAE e/ ME FEIE i K b2z 5 RH
Ca™ i e i/ (mg- L") 530.66 1.60 45.76 33.48 62.18 1.36
Mg™ it (mg L") 145.86 0.00 16.73 16.53 17.77 1.06
K'+Na B /(mg L ™) 2964.18 1.00 887.54 1 009.40 514.69 0.58
Cl R e /(mg L") 3247.22 7.09 752.71 831.31 479.48 0.64
SO} T/ (mg-L™") 1594.60 0.00 269.69 186.36 295.25 1.09
CO; B F/(mg'L ™) 420.07 0.00 29.05 0.00 72.49 2.50
HCO; it /(mg-L ™) 3368.67 0.00 690.03 395.11 698.65 1.01
TDS Tt e B /(mg L ™) 7291.74 255.47 2 346.60 2584.22 1199.76 0.51
pH 12.24 7.16 8.33 8.25 0.66 0.08
EC/(uS-cm ) 10 560.00 466.00 3309.66 4310.00 1797.41 0.47
TH/(mg'L ") 1321.06 8.01 183.96 176.14 183.80 1.00
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Fig.3 Piper diagram of main ions in mine water of study area
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Table 2 Correlation coefficient matrix of hydrochemical indexes

BT Ca*’ Mg* Na'+K* cr cor HCO; EC TH PH
TDS -0.229" -0.215" 0.8217 0.456" 0.225™ 0.435™ 0.786" -0.196" 0.100
Ca®" 0.509" —0.403" 0.063 -0.357" -0.523" -0.210" 0.847" —0.268"
Mg* -0.307" 0.148 -0.219° —0.466" -0.200" 0.663" —0.133
Na +K* 0.341" 0.301" 0.555" 0.681" -0.368" 0.160"
cr -0.061 0.009 0.4617 0.129 —0.046
80.* -0.193" 0.060 0357" 0.027 -0.221
Cco,” 0.275" 0.207 -0.316" 0.653"
HCO; 0.428™ -0.515" 0.133
EC -0.189" 0.094
TH -0.231"
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