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Hydrochemical Characteristics of Water Filling Source in Central Lu’an Mining Area and

Water Source Identification Significance
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Abstract: This study collected and analyzed 5 types of 80 water samples from central LLu’an coal
deposit to identify the hydrogeochemical characteristics by Piper Plots. The Cluster analysis meth-
od (Ward method) showed the obvious clustering and the partial mixing of ordovician limestone
water and limestone water, while sandstone water was hard to separate from the other two.
Bayes model was used to construct the discriminant functions of different water sources (self-test
accuracy 91.5%) and to test the 19 samples of mine water inrush. 12 samples from roof sand-
stone, 4 samples from ground water and pore water and 3 samples from limestone water was then
recognized. Water samples with low posterior probability (less than 80%) could indicate the mix-
ing of the water sources.
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Fig. 1 Schematic diagram of sampling location
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Fig. 2 Statistical charts of water quality indexes of known water samples collected
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Fig. 3 Piper three-line diagram of water sample collection
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Fig. 4 Cluster analysis of Taiyuan limestone

water and Ordovician limestone water
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Tab. 4 Chemical data of mine water inflow in 2014~2019(mg/L)

KRG K* +Na* Caz* Mg? Cl SO: Cco;™
YWO01 303. 0 10.5 0.5 62.9 0.0 43.2
YW02 305. 0 8.0 0.5 54.5 0.0 48.0
YWO03 305. 0 37.6 15. 1 98.5 48.7 33.9
YWO04 178. 4 30. 0 67.0 333.0 258. 0 1.0
YWO05 92. 4 30. 0 67.0 333.0 79.0 10. 0
YWO06 390. 8 34. 2 29.9 82.1 90. 2 0.0
YWO07 48.9 30. 0 67.0 133.0 258. 0 1.0
YGO1 253. 1 0.0 0.0 80. 0 57.8 73.2
YGO02 183.0 0.0 0.0 72.0 11.0 7.3
YGO03 389.5 1.6 1.5 92. 8 13.5 41.3
YG04 293.9 3.2 1.0 103. 4 23. 2 90. 9
YGO5 307.0 0.8 0.5 108. 6 17. 4 249. 8
YG06 258. 9 2.0 0.6 91. 6 49. 2 138.2
YGO07 288.0 3.9 1.2 93. 6 16. 4 37.2
YGO08 254. 0 5.9 1.2 91. 6 21.1 23.9
YGO09 265. 1 2.9 1.8 109. 2 18. 8 29. 2
YG10 242.9 4.9 1.8 103.3 2.3 23.9
YG11 28. 8 76. 4 17.5 20. 6 59.5 5.6
YG12 239.0 2.0 0.6 112.0 14.3 24. 3

x5 KERMETHBIZER T EEER
Tab. 5 Calculation data of water sample Bayes discrimination model

KB Pl P2 P3 P4 MAX(P) X i 2 A
YWO1 0. 00 91. 63 8.37 0. 00 91.6 K
YWO02 0. 00 90. 69 9.31 0. 00 90. 7 b K
YWO03 0. 00 94. 18 5. 81 0. 00 94. 2 bk
YWo04 99. 60 0.18 0. 20 0.02 99. 6 ok /LB K
YWO05 100. 00 0. 00 0. 00 0. 00 100. 0 Hi K /LR IK
YWO06 0. 00 98. 88 1.12 0. 00 98. 9 WK
YWo07 99. 90 0.01 0.05 0. 04 99.9 Hi gk /FLBR K
YGO1 0. 00 45. 66 54. 34 0. 00 54.3 KKK
YGO2 0. 05 74. 44 25.52 0. 00 74. 4 K
YGO3 0. 00 96. 40 3. 60 0. 00 96. 4 K
YGO04 0. 00 67.77 32.23 0. 00 67.8 WK
YGO05 0. 00 8.56 91. 44 0. 00 91. 4 KIKIK
YGO06 0. 00 22.33 77.66 0. 00 77.7 KKK
YGO7 0. 00 87. 32 12. 67 0. 00 87.3 K
YGO08 0. 00 84.32 15. 68 0. 00 84.3 K
YG09 0. 00 85. 08 14. 92 0. 00 85.1 [E=P
YG10 0.01 86. 65 13. 35 0. 00 86.6 (B
YGI11 99. 96 0. 02 0. 02 0. 00 100. 0 HuF K /LI K
YG12 0.01 81.70 18. 30 0. 00 81.7 b K
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