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Hydrochemical evolution and geochemical simulation of karst groundwater in Liulin springs
YANG Min, LU Yaoru,ZHANG Feng, e,ZHANG Sheng, YIN M iying, WU Guoqing
( Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological S ciences, Shij iazhuang 050061, China)

Abstract: To reveal the evolution mechanism of groundwater quality in Liulin karst system in northern China, we used the major ions and

saturation indices to analyze the hydrochemical characteristics and geochemical processes. Meanwhile, we established a reverse geochemical

model to quantitatively simulate the water rock interactions in karst aquifers. The results showed that the hydrochemical type changed from
HCOs Ca* Mg i the recharge area to HCO; * SOr Ca* Mg in the runoff area and to HCO; * SOy Ca* Na in the discharge area. The ge

ochemical processes of hydrochemical evolution in karst water were the dissolution of carbonate minerals and gy psum. Along the flow path,

the processes were evolved from the simultaneous dissolution of calcite and dolomite in the recharge area to the dissolution of dolomite and

gypsum in the runoff area, and the dissolution of halite was added in the discharge area. Besides, the dedolomitzation and cation exchange

between Na* and Ca** in the runoff and discharge areas affected the hydrochemical types of karst groundwater in Liulin.
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Fig. 1 M ap of simplified geology, hydrogeology and
sampling location in study area
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Fig.2 Hydrogeological cross section along the line A A in Liulin karst system
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Tab.1 The hydrochemical characteristics, mineral saturation indices, and C O, partial pressure in Liulin karst system
K+ Na* Ca** Mg2 HCO3z SO3- Cl- TDS

s REEH pH  /(mg /(mg /(mg /(mg /(mg /(mg /(mg /(mg SI, SI. Skj SI, P,
e L1y o L1y e L) o L1y o L) o L) o [11) « L1

P ES S T Bt

- W 0 A 710 - 440 6.50 2.0 25.1 10.4 1.50 37.4 - 3.33-2.01- 4.18- 9.70 - 2. 68
WA BIUARIFK 1 2¥ 7.56 1.10 9.53 70.66 15.8 269.4 22.31 9.41 286.5-2.46 0.2 - 0.05- 8.60 - 2.19
WX AR 2 KRR 7.57 1.38 9.79 77.41 16.08 270.6 46.04 8.71 3155-2.12 0.05 - 0.45- 8.61 - 1.94
B EEHRK 3 HZEE 7.65 1.64 41.72 64.01 19.25 270.6 45.56 36.59 365.8 — 2.22 0.14 - 0.02- 7.38 - 2. 15
B EHEIK 4 &% 7.49 1.71 29.24 82.78 24.61 264.8 103 22.65 417.6 - 1.8 0.3 0.31 - 7.75 - 2.24
Het X AR 5 MR 7.30 2.54 88.55 72.58 27.12 270.6 135.7 81.88 571.9 - 1.77 0.18 0.18 - 6.72 - 2.18
i1 NES SRS /N 6 JK¥EML 7.31 1.75 57.31 72.99 22.68 264.8 90.65 57.49 458.4 - 1.91 0.09 - 0.07- 7.05 - 2.05
A AR 7 EEER 7.37 1.96 60.24 71.22 23.49 265.9 89.71 51.22 4547 - 1.92 0.15 0.06 — 7.08 - 2. 13
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Fig.3 Variations of major ions with T DS of groundwaters in Liulin karst system
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Fig.5 Relations of saturation indices for minerals (a, ¢) and
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saturation indices with Pcoz(b, d) in Liulin karst system
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Fig.6 The relationships of major ions in Liulin
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Fig. 7 The relationships of nomr gypsum source Ca?* vs. HCO3 (a)
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Fig. 8 Relationships between saturation indices for minerals and hydrochemical components in Liulin
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Fig.9 Plots of Na* vs.Cl” (a) and Na* /Ca** vs. TDS (b) in Liulin
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Tab.2 Quantity of mole transfers along different modeling paths in Liulin karst system mmol/L
No. L% 12 CaCO3 CaMg(CO3) 2 CaSO4 * 2H,0 CO, NaCl CaXs NaX
I R R AR 45 X 0. 830 0. 580 0.250 2.170 0.220
11 I PR - 0.415 0.227 0.417 0.016 0.570 - 0.275 0.550
111 T2 X R X - 0.295 0.133 0.351 0. 161 0. 961 - 0.208 0.416
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