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Analysis on hydrochemistry and its control factors in the concealed coal mining
area in North China: A case study of dominant inrush aquifers in
Suxian mining area

CHEN Lu-wang, XU Dong-qing, YIN Xiao-xi, XIE Wen-ping,ZENG Wen

(School of Resources and Environmental Engineering ,Hefei University of Technology ,Hefei 230009, China )

Abstract : Based on the data such as the conventional ions (K*+Na*,Ca®* Mg’ Cl™,S0; ,HCO;,CO; ) ,pH, TDS
in dominant inrush aquifers including the fourth aquifer of unconsolidated formation , the fissured aquifer of coal meas-
ure and the karst aquifer of Taiyuan formation in the Suxian mining area,the ion ratio and the principal component a-
nalysis are combined and used to discuss the hydrochemical formation. Besides, the control factors of hydrochemical
formation are further studied by observing the spatial distributions of principal component loading scores and hydro-
chemical types. The results show that the difference of hydrochemistry in the dominant inrush aquifers comprehensively
reflects the different hydrochemistry actions in the Suxian mining area. The fissured aquifer is characterized by the cat-
ion exchange and adsorption or the sulfate reduction while the fourth aquifer and the karst aquifer are characterized by
the pyrite oxidation or the carbonate and sulfate dissolution. The hydrochemical formation and hydrochemical type are

effected by the mining activity and the geological background in various degree in the Suxian mining area. Obviously,
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the fourth aquifer is controlled by mining activity, the fissured aquifer is controlled by faults and the karst aquifer is

controlled by mining activity ,faults and folds.

Key words : coal mining area ; conventional ion;hydrochemical formation ;hydrochemical type
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Fig. 1  Distribution of geology and sampling points in the Suxian mining area
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Table 1 Statistical result of hydrochemical indexes for groundwater samples in the Suxian mining area in 2010—2014
foh g R KIK
T H bR ERFRH FE{E e ERFE F-H{H bRz ERFRH
pH 7.81 0.49 0. 06 8.51 0.43 0.05 7.79 0. 46 0. 06
TDS/(mg - L™!) 1 732.82 737. 15 0.43 1 426. 44 784. 05 0.55 1 836.35 844. 85 0. 46
p(Na*)/(mg- L") 347. 40 201.99 0.58 490. 99 210. 80 0.43 355.38 176. 10 0.50
p(Ca**)/( mg * L™ 131. 28 59. 65 0.45 24.17 37.68 1. 56 150. 96 104. 26 0. 69
p( Mg2+ )/ (mg * L™ 82.94 36. 08 0. 44 22.31 37.22 1. 67 86.43 50. 26 0.58
p(ClI")/(mg - L") 226. 94 51.62 0.23 191. 37 71.74 0.37 239.89 69. 60 0.29
p(S03)/(mg -+ L") 731.25 555.36 0.76 328.84 559.42 1.70 794. 64 600. 53 0.76
p(HCO3)/(mg - L™ 415.74 276.78 0.67 662. 22 411.53 0. 62 409. 19 107.99 0.26
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Fig. 2  Correlation of major ions in the groundwater from the Suxian mining area
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from the Suxian mining area
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Fig. 7 Isolines of principal component score S, , Sy, based on hydrochemical type distribution in the karst aquifer

of Taiyuan formation in the Suxian mining area
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