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Evolutional processes of groundwater in Xinglong County based on
hydrochemistry and hydrogen and oxygen isotopes
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Abstract : The study of the hydrochemical characteristics and water-rock interaction processes of groundwater is
of important significance in the evolutional processes, rational development and utilization of groundwater and
the prevention of groundwater pollution. This research aims to investigate the groundwater quality and its water
conservation conditions in Xinglong County, and to provide support for regional groundwater pollution
prevention and safety of drinking water supply sources. Based on hydrochemical and hydrogen-oxygen stable
isotope analyses, the hydrochemical characteristics, recharge sources and hydrogeochemical evolutional
processes of groundwater in Xinglong County were discussed in detail. The results show that the main
hydrochemical type of groundwater is of HCO,-Ca - Mg type in Xinglong County. The groundwater is mainly
recharged by precipitation, and is less affected by evaporation. The Gibbs diagram, major ion ratio method
and correlation analysis show that the hydrochemical compositions are mainly controlled by the weathering and
dissolution of carbonate rocks such as calcite and dolomite, and is less controlled by silicate dissolution. The
content of strontium in groundwater in the east and south of the study area is significantly higher than that in

the west, indicating that it may be affected by intrusive dykes and metamorphic rocks. In some areas,
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groundwater is affected by human activities, resulting in excessive concentration of NO; in groundwater. The

study may provide an indication of the hydrochemical evolution of regional groundwater and offer technical

support for drinking water safety.

Keywords: groundwater; hydrogeochemical characteristic; water-rock interaction; hydrogen and oxygen

isotopes; Xinglong County
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Fig.1 Distribution of the sampling points and groundwater types in the study area
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Fig.2 Durov diagram of the groundwater and

surface water samples in the Xinglong County
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Table 1 Hydrochemical parameters of groundwater and surface water samples

o K (n =68) HiEK(n=5)

i e/ME I FNIEN P o e 2 AR S R % R/ME BRMHE - {E T v 22 B 5 R %

pH 7.30 8. 64 8.01 0.24 0.03 8.02 9.00 8.50 0.36 0.04
TDS 52.20 556. 80 238.03 89. 16 0.37 126. 50 723.80 311. 10 239. 44 0.77
Ca®* 12.82 135. 21 53. 66 20. 11 0.37 29.10 80. 65 55.44 20.32 0.37
Mgz * 2.45 43.82 23.44 12. 33 0.53 10. 26 41.95 26.49 14.55 0.55
Na* 1.75 29.30 6.01 5.11 0. 85 2.39 109. 25 24.77 47.25 1.91

K* 0.50 5.50 1.62 1.13 0.70 0.82 9.42 3.02 3.61 1.20
HCO; 36.61 363.07 197. 84 85.10 0.43 91.53 253.23 180. 92 74. 67 0. 41
S02- 5.30 115. 64 30.29 19.39 0. 64 7.17 302. 62 77.19 126. 39 1. 64
Cl- 2.10 64.11 7.41 8.69 1.17 3.31 79.20 19. 51 33.39 1.71
NO5 0.28 136. 43 22.65 21.47 0.95 0. 46 11. 60 5.77 4.23 0.73
St 0. 04 6.20 0.32 0.74 2.34 0. 08 0.91 0.36 0.34 0.95
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Table 2 Analytical results of 5D and §"* O of groundwater and surface water samples in the Xinglong County

=T R RE A SD(VSMOW ) /%o 8'"80(VSMOW ) /%0 d Cl™/(mg-L™")
XL-01 112 [ 38 = SCR e T i b -66.4 -10.0 13.6 5.80
XL.-02 AT S TR b -55.1 -8.0 8.9 8. 04
XL-03 T PE O A 5 0 3 AL -55.9 -8.4 11.3 6.90
XL-04 ASERCE G SR E S R 8 PN -69.0 -10.2 12.6 2.80
XL-06 FSIE R R Y (KA 4G 1) -63.0 -9.4 12.2 8.43
XL-09 B YA R EE = AR M B AR A SR KO R A -67.3 -10.0 12.7 5. 46
XL-30 FNIE TR T i -60.5 -8.9 10.7 8.53
XL-39 H NG RE T O -65.3 -9.6 11.5 12.45
XL-44 P S EIAT ) -68.2 -9.7 9.4 3.86
2XL-03 PR 5 A 1 9 -69.9 -10.7 15.7 3.45
2XL-05 GF I S K IR TR 4 SR AR 57 -61.5 -9.4 13.7 8.15
2XL-09 W1 F EFERG 200 m ] 3 25 0 8 I 52 -64.2 -9.6 12.6 7.20
2XL-14 RE I EE LR A7 PEdE 1000 m 54+ -59.5 -8.8 10.9 4.55
2XL-18 PBE ISR LA B E SN -64.4 -9.3 10.0 4.73
2XL-22 V-2 B DL I R -66.9 -10. 1 13.9 6.38
2XL-26 S B B AR T Y R T M -64.4 -9.0 7.6 40. 57
2XL-30 HINS M DR R T A -61.1 -9.3 13.3 4.73
2XL-39 T AR A 5 9 -59.9 -9.2 13.7 10. 95
2XL-57 HE 22 IR ) F A -65.2 -9.7 12. 4 2.10
2XL-59 JNENE S BGE RSk AT AL -59.4 -8.7 10.2 4.27
2XL-28 (HhFEK) TERE S WM -52.7 -7.3 5.7 2.23
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