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Hydrochemical characteristics and formation mechanism of
groundwater in Pingshuo mining area

Wu Xiaoli, Zhang Yang, Sun Yuanyuan', Wu Jichun
(Key Laboratory of Surficial Geochemistry Ministry of Education, School of Earth Sciences and Engineering,
Nanjing University, Nanjing, 210023, China)
Abstract: In order to reveal the hydrochemical characteristics and formation mechanism of groundwater in Pingshuo mining
area, 31 groundwater samples of 4 aquifers including shallow pore water, sandstone fissure water of Shanxi Formation,
sandstone fissure water of coal measure, and Ordovician limestone fissure water were collected in the area. The formation and
influencing factors of the hydrochemical composition of groundwater in the area were deeply discussed by using statistical
analysis, Piper three-line diagram , Gibbs diagram , ion combination ratio, and principal component analysis. The results showed
that the total dissolved solids (TDS) of groundwater in each aquifer in the study area was in the range of 211.84~1315.00 mg-

L.~'. The dominant anions and cations of the four aquifers were HCO; and Ca*" , and the hydrochemical type changed from
HCO; -Ca*'*Mg?" type to HCO; *SO; -Ca®' Mg’ type as the aquifer depth increased. The hydrochemical composition of
groundwater was mainly controlled by cation exchange and adsorption, pyrite oxidation, salt rock dissolution, carbonate and
sulfate dissolution. Among them, the oxidation of pyrite and the dissolution of carbonates, sulfates, and salt rocks had a
significantly stronger influence on the components of the groundwater in the three deep aquifers than the shallow pore water.
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Fig.1 Geology and sampling points distribution of Pingshuo mining area: (a) plan,(b) profile map
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Table 1 Hydrochemical index statistics of groundwater samples from different aquifers in Pingshuo mining area

ToKE FRIEAEL 53 BT Ca*" Mg?* Na“+K* HCO, SO Ccl TDS
K (mgl ) 48. 24 28.10 72.42 286. 54 35.91 31.07 317.46
He/NMmgeL ) 30.16 12.10 19.59 200. 20 11.89 8.48 211. 84
HIZALBRK - (mgeL ") 40.18 16.91 35.42 244. 62 24. 84 16.68 270.49
b 2 6.43 5.19 17.83 28.16 8.26 7.41 41.24
A5 5 R K 16.01% 30.68% 50.34% 11.51% 33.24% 44.44% 15.25%
I K(mg'L 1) 172.70 72.25 94.76 325.33 502. 13 100. 23 1047.01
H/MmgeL ) 61.10 18.51 10. 24 197.70 65. 42 21.25 366.41
UNEEGRUESEAY i SFH(mgel ) 97.57 35.00 49. 29 273.49 179. 16 52.98 580. 71
ik 22 40.33 18.93 27.39 49.28 155. 93 33.87 260. 45
A 5 B 41.33% 54.10% 55.57% 18.02% 87.03% 63.93% 44.85%
K (mgl ) 217.90 66.69 184.03 420. 42 488.99 254.51 1315. 00
fe/MmgeL ) 22.25 26. 60 21.10 222.72 68.13 16. 40 413.29
I ZR 2 I 2 LB K - (mgeL 1) 105. 82 39.99 86.97 300. 12 223. 86 83.13 731.63
brf 2% 62.10 14.52 58. 96 70. 34 155. 50 83.94 331.66
55 R 45.73% 34.42% 62.75% 18.06% 61.18% 97.77% 45.33%
K (mgel ) 133. 20 45.44 78. 84 399.15 178. 41 130. 26 753. 60
H/NMmgeL ) 58. 65 23. 54 21.69 295. 30 45.55 14. 64 368. 50
UNGEY/EE 3/ VI3 P (mgeL ) 83.51 31.90 45.71 324.70 91.89 48.35 481.12
b 2 22.04 6.88 20. 06 33.36 52.30 37.86 131. 24
A5 5 R B 26.40% 21.57% 43.89% 10.27% 56.92% 78.32% 27.28%
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