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Abstract : Hydrogeochemical processes in a saline water—freshwater transition zone was studied by mixing of saline water and freshwa-
ter in different proportions and simulation experiments of water—rock interaction. During the mixing of saline water and freshwater,
mixing is the basis of the complex chemical processes based on mechanical mixing. The total alkalinity and pH values of the mixed
fluids increase significantly, while the conductivity decreases significantly; the calcite and gypsum saturation indices increase significantly,
while conductivity is reduced. In the course of the water—rock interaction, the pH values, total alkalinity and conductivities of the
mixed fluids all increase significantly. The saturation indexes of gypsum increase from —1.06 - —0.71 to —0.86 - —0.50, indicating the
dissolution of gypsum; the saturation indices of calcite are reduced from 0.69 - 1.07 to 0.00 - 0.10, indicating that calcite precipitates
finally approache equilibrium.
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Fig. 1 Location of sampling sites
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Fig. 2 Diagram of the apparatus

for the simulation experiment
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Table 1 Comparison of pH values, total alkalinity and
electric conductivity of mixed fluids of saline water and

fresh water before and after the experiment

WK eI IR B (24h)5)

bl | pH S iR | pH BB LIRS S
1% i  /mgL" /ps-em’! fii  /mgL’” /us-em™
0 7.75 392.84 1260 8.70 411.47 1060
20 7.98 336.72 11760 8.95 385.47 10360
40 8.00 280.60 20860 8.76 305.85 19320
50 7.98 252.54 25420 8.72 274.99 24180
60 8.08 231.32 29830 8.65 252.54 28350
80 8.15 175.02 38280 8.50 196.42 37200
100 8.17 130.48 46756 8.36 140.30 45730
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Fig. 3 Curves of pH vs. time
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Fig. 4 Curves of electric conductivities vs. time
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Table 2 Comparison of the saturation indexes

of calcite and gypsum before and after the experiment

K " oA WO o % (24h)5)

el R oM K
/P /P,

o | oo™ e i | 0 e aim

0 82.05 0.08  -3.15 81.21 0.08  -3.15
20 70.00 034 207 | 7252 034 -2.07
40 61.85 054  -1.85 65.01 0.54  -1.85
50 55.60 0.61 -1.65 58.86 0.61 -1.65
60 48.43 078  -1.42 | 5243 0.78  -1.42
80 43.19 080  -1.43 47.59 080  -1.43
100 33.50 090  -1.42 | 34.84 090  -1.42

it B RS2 R T AR R AR TR 45 7K P s o5 e S AN T
A

AR TR A5 BTG 5 A0 5 £ B A A48 e 2
AR K SR K IR A B A T R DOUE AR
P ABAE LAFE BB SE TAR i, R 3 8 TR 4 e A
FIAFEAE , XHR A BETR )™ AR DUTE 35 PR BE S HE,

3 KA

R KK BT R ACEE TR S5 3R, KA
FHAE R b P O ) A DT TE R R R KA
FH R, RS & KA T 5 IR A R H i A
W) bl AN B A8 Ak 0 DRy LU A DT D R
3.1 AR A

(1) IR % & I AR A R I E o e

5 BN EOR BA
Fig. 5 Diagram of the apparatus

for the simulation experiment
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Table 3 Comparison of ion components, pH values and electric conductivity

of mixed solutions during the water-rock interaction

HEKEEH  Na' K"

Ca®*  HCO; SO~ WS#%E pH

20% 211821 76.10  282.05 203.75 31483 8.28 11532 7.02

40% 2940.46 142.07 532.04 25556 253.66 16.56 20456 7.21

VAN 50% 3251.59 175.06 657.03 281.47 223.08 20.70 24928 7.38

60% 6162.72 208.05 782.02 307.37 192.49 2484 29253 7.52

80% 848498 274.02 1032.01 359.19 13132 33.12 37539 7.88

20% 1886.32 80.44  277.50 318.19 306.00 75.13 25816 8.50

RS 40% 2871.13  177.33  357.73 478.16 30826 80.68 20627 8.63
TR

~dh ):_L 50% 3179.06 244.57 803.30 490.12 310.08 86.90 25816 8.79

a 60% 6037.58 262.16 863.65 500.00 311.20 93.16 30268 8.89

80% 8342.56 375.13 1007.32 506.08 315.67 98.28 39717 8.95

B TR E AL me/L, LSRN ws/em
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Fig. 6 Comparison of the linear relationships

of ion concentrations before and after water—rock interaction
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Table 4 Trend analysis of mineral dissolution/

precipitation before and after water—rock interaction

K HEREE I FF R % (2405
tew | . . , ) .

% T4 (SD f1F (SD TifiAT (SD f1E (SD
20 1.07 -1.06 0.01 -0.86
40 0.97 -0.89 0.10 -0.57
50 0.94 -0.82 0.06 -0.61
60 0.84 -0.80 0.03 -0.54
80 0.69 -0.71 0.00 -0.50
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