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Application of PHREEQC in Simulation of Groundwater
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Abstract: Through analyzing the chemical character of the shallow groundwater in the geothermal field the
normal temperature of groundwater and geothermal water this paper applies the Phreeqc simulation software to
simulate water—rock interaction process in the geothermal system. It calculates the mineral saturation indices and
dissolved quantity in the two motion path simulations ranging from the initial water quality to the end based on
the principle of mass balance model. It also predicts the components and mass transformation in geothermal water
chemical formation process. The simulation results show that this process of sodium feldspar potassium feldspar
calcite fluorite pyrite and CO, is dissolved while the chalcedony kaolinite and dolomite is in precipitation.
The mineral in thermal storage and geothermal water is always in a balanced state which is reflected by the
chemical component of geothermal water. It infers the balance of mineral and the temperature of thermal storage
according to the water quality analysis results and the saturation index based on the principle component
distribution model. In the process function plotting of the mineral saturation index of geothermal also plays an
important role. The simulation results show that the formation temperature of heat reservoir is between 70 ~
125 C.
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1 : PHREEQC 51
mg/L
Na* K* Mg* AP Fe?* Ca® QI NO; F- HCO;  SO%F Si0, PH
SY-1 3.100 1381 0.673 0.000 0.0000 3.231 379 2.83 0.000 20.75 1.9992 17.9292 6.7 17.2
SY-2 4183 1.625 0.931 0.000 0.0041 3.418 274 139 0.000 34.17 0.0000 28.6714 6.5 18.2
SY-3 3.200 2.116 0.679 0.024 0.0420 2913 290 575 0.000 45.15 45953 256286 6.2 31.7
SY-4 3.824 1.607 0.786 0.012 0.1195 4323 371 138 0.000 39.05 2.6369 19.8236 6.5 26.9
SY-5 3.861 1.208 0.770 0.010 0.0600 4.364 3.52 157 0.000 4027 24691 205007 6.5 25.6
SY-6  39.250 2.657 0.157 0.010 0.0050 9.975 3.85 0.00 5.670 123.20 15.8237 745929 7.0  42.1
SY-7 40760 2321 0.091 0.000 0.0000 9.770 3.92 0.00 5.958 126.90 16.9500 76.3286 7.0 50.6
SY-8  40.880 2.458 0.092 0.000 0.0000 9.847 3.88  0.00 5.928 120.80 159965 77.4640 7.3 50.3
SY-9 4.600 2.500 0.000 0.010 0.0100 10.520 4.61 0.05 6.020 120.54 20.6700 60.3210 7.2 445
SY-10  3.300 2.000 0.620 0.000 0.0400 2.860 3.39 124 0.010 60.81 2.6400 21.6510 6.5 23.6
SY-11 ~ 3.700 2200 0.660 0.000 0.5300 3.750 3.78 2.51 0.010 57.02 3.1900 23.7450 6.5 24.6
SY-12  0.400 1.300 0.120 0.000 0.1900 1.540 19.23 3295 0.750 95.33 6.3000 24.5160 6.9 24.9
SY-13  3.800 1.000 0.080 0.000 0.0000 0.600 4.46 0.05 6.090 128.33 20.5100 503510 7.3 53.6
2.1
Na*
pH pH pH
( ) ; Si0, NN
P FT ( \ . )
: SOi_ Fe™
FeSO,
2.2
Na® F~ HCO; SO; SiO,
( . ) ( ) T
2 SY-5
SY-12 “ 7 F F1 F
Rl ( 1) 3 [ » [
” ( ) 78
13 » 113 ”» PHREEQC 2
SY-5 SY-12 R1 “ 7 “ ” (

~ ~ ~

25.77 mmol /L.

39.82 26.35 19.64 13.67 mmol/L;
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2
SI SI SI SI SI SI SI STeon(y
SY-5 -3.608 2 -2.264 0 -0.674 0 -0.880 9 -0.170 0 -0.583 6 0.620 3 -2.458 0
R1 -2.778 1 -1.601 6 -0.453 0 -0.827 6 -0.587 2 -0.3316 -0.459 7 -3.661 0
A () /(mmol/L)
26.35 39.82 -25.77 1.37 3.56 10.23 19.64 15.98 13.67
sl s sl sl sl sl sl Sleon(y
SY-12 -3.892 8 -2.488 9 0.674 0 -0.894 9 -0.563 6 -0.661 5 0.677 4 -1.691 0
R1 -2.778 1 -1.601 6 0.450 0 -0.827 6 -0.587 2 -0.331 6 0.459 7 -3.661 0
B () /(mmol/L)
23.58 29.76 -26.37 -2.32 3.89 9.23 18.72 12.54 12.15
B . . . .
B N N N N N N N
N N N 29.76 23.58 18.72
12. 54 mmol/L; 26.37 mmol /L.
2 .
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