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Application of PHREEQC in Simulation of Groundwater
Chemical Formation in Geothermal Field of Tangshi
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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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x1 REMTKkSMPKUZETEREENE mg/L
Xf eI H
K 25 N N - - 2 . ;
Na* K* Mg* AT Fe?* Ca* Cl NO3 F HCO3 S0% Si0, PH =433

SY-1 3.100 1.381 0.673 0.000 0.0000 3.231 3.79 2.83 0.000 20.75 19992 179292 6.7 17.2
SY-2 4.183 1.625 0.931 0.000 0.0041 3.418 2.74 1.39 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 2.90 5.75 0.000 45.15 45953 256286 6.2 31.7
SY-4 3.824 1.607 0.786 0.012 0.1195 4.323 3.71 1.38  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 1.57 0.000 40.27 24691 205007 6.5 25.6
SY-6 39.250 2.657 0.157 0.010 0.0050 9975 3.85 0.00 5.670 123.20 15.8237 745929 7.0 42.1
SY-7 40.760 2.321 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 15.9965 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 44.5
SY-10 3.300 2.000 0.620 0.000 0.0400 2.860 3.39 1.24  0.010 60.81 26400 21.6510 6.5 23.6
SY-11 3.700 2.200 0.660 0.000 0.5300 3.750 3.78 2,51  0.010 57.02 3.1900 237450 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 245160 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 50.3510 7.3 53.6
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W pH BTy, PRk e B AR OK 1 pH(EE i f5 33 2 /K S 2 4 R K pH B BLG , TR LS b, K
AT (MR AT ) W & THH AT SI0, FEOR B T KRG HIE h 20 Mo & 4k 85 B B VIR
MIREER IR ER (VA B 2 980 ) (A K T o BEAE ) 3 I /KL 25 1 T 7Kg e, R R 5 DX i A
BYIECE & T S0 R R A YIRS TS, A% I8 1 S05 il Fe™* £k A &H 0 1) 3 k™
TE & AT AR AU I BE A1 FH R 2 LR FeSO, AT AR5 TLTE.
2.2 TR T R

b SOK A2 BT FL 5 R T bk i Na™, F™ HCO;, SO3, Si0, ik 7t i T 1 38 /K S vk J2 i
K, ZRBIBETE X NI R OK Y 32 S K SO R AL 27 B 5 B K S R v B R SR R Eh S A ) 1
S (CBLFRRIRER BRI LSS ) MOV (UTTE) VERIA 261 45 A X P R HUK I AMEHEE R | DL S R ARAE |
K SCHI BT 25 b FAOK G Bk R v Rl B8 A AR Ak 2 SO A P BT - A AU T PROK I Sl AR e
Wi (ULUE) .

AR b T AR R 25 R BE 1) 28 57, X6 12 T b T #ROK A 25 1O T I T B, 2382 3 T 7K kb 25 A
K FE R 3 T KR IR 2 Bl B0 3 0 AT AE RIS IX B I 2 3 R 7KK AE SY =5 I i 3t T 7K KA
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BBtk 5 A& K BRI PHREEQC R Fp R b A7 A A BT SR A5 RNk 2 s 358
HKEE SY=5,SY-12, R1 By Wi AFE L, DL W16 7K 5t 28 A 21 28 K i o 7 vh 20 W0 ik (7L
7€) By

B A EA b Tl AeiRas, s 480k . oA R AL TR AR S AL R 2R A
B R R OO R R A a0 A T A R A TR e 7 AR DO T AR
FDEN A A A0 ST AT it AR R, W i 2 430 R 39.82,26.35,19.64,13.67 mmol/L; 11 5
WA UTE RN 25.77 mmol/L.
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KB Sl g7 Sy z7 Sty i SUimai Sl Sl Sl Sleoa(e)
SY-5 -3.6082 -22640 -0.6740 -0.8809  -0.1700  -0.583 6 0.620 3 -2.458 0
SN RI -2.7781  -1.6016  -0.4530 -0.8276  -0.5872  -0.3316 -0.4597  -3.6610
A WY % (U13E ) / (mmol /1)
A A sl HzA 54 WA PaE: JifRa HER
26.35 39.82 -25.77 1.37 3.56 10.23 19.64 15.98 13.67
KA Sl ez Sy g7 Stz Shy s Sl Sligzs Sliise Sleoa(y)
SY-12 -3.8928  -2.4889 0.674 0 -0.8949  -0.5636  —0.6615 0.677 4 -1.6910
R4 5 RI -27781  -1.6016 0.450 0 -0.8276  -0.5872  -0.3316 0.459 7 -3.6610
4B WY1 % (T3 ) / (mmol /L)
A KA A HzfA H WA YaE s ya 2 HR
23.58 29.76 -26.37 -2.32 3.89 9.23 18.72 12.54 12.15

BB B E A3 Tab AR, oA B A ARk BLERT SAL TR AR S A AR
PIFEL B b AN K A B L A TR E a0 R R A TR E A R TLTE.
FErh v Ve T DR A7 B A A 0 7 kA R i R AR O, T it 20 ) ik 21 29.76,23.58,18.72,
12. 54 mmol/L; MLIE = A M UTIE RN 26.37 mmol/L.
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