2003 4 June 2003

24 3 267-272 ACTA GEOSCIENTIA SINICA 24 3 267-272
1 1 2 3 3
1 100871 2 510640
3 100083
CO, H,S Ey, pH
pH E, CcO, H,S pH 6.56 E, - 121~ — 145
mV CO, 300mg L H,S aq 64 pg L HS™ 17 pg L
CO, H,S
CO, H,S

Modeling of Hydrogeochemical Environment in the Qijia Water Resource Base Area Daqing
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Abstract CO, and H,S escape in large quantities during the pumping of groundwater in the Qijia water resource base area of Daging
and hence E)}, and pH values measured near the well fail to reflect the real environment of groundwater. This paper presents a method
for restoring hydrogeochemical environment by means of chemical and thermodynamic modeling. Environmental indices pH E; CO,
and H,S are qualified. pH values are lower than 6.56 E}, values are between — 121 mV and — 145 mV CO, values are higher than
300 mg L H,S aq values are higher than 64 pg 1. and HS- values are higher than 17 pg L. So water in the Qijia water resource
base area of Daqing is weakly acid and weakly reductive with high CO, and certain amounts of H,S. The method also provides guid-
ance for disposal of underground Fe.
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co, H,S

Table 1 Modeling result while only adding CO, or H,S

CO, H,S pH Ey CO, H,S HS™ o
CaCO;  FeCOs FeS Fe OH 3 MnCO;
0 0 7.500 100 0.836 0 0 0.53 0.87 —40.7 1.01 0.28
0.08 0 7.462 106 0.906 0 0 0.49 0.83 -41.2  0.99 0.25
0.56 0 7.282 133 1.37 0 0 0.31 0.66 —43.3 0.92 0.10
1.60 0 7.039 167 2.40 0 0 0.07 0.43 —-46.1 0.78 —0.11
4.80 0 6.673 217 5.59 0 0 -0.30 0.07 —-49.8 0.52 —-0.46
8.00 0 6.476 242 8.79 0 0 -0.49 -0.13 -51.6 0.35 —0.65
16.00 0 6.195 277 16.78 0 0 -0.77 -0.41 -54.1 0.11 -0.93
0 0 7.500 100 0.83 0 0 0.53 0.87 —40.7 1.01 0.28
0 0.15 7.500 —202 0.83 0.043 0.101 0.53 0.87 —-0.57 —-4.10 0.28
0 0.30 7.500 —205 0.83 0.081 0.205 0.53 0.87 0.34 —-4.14 0.28
0 0.90 7.500 —208 0.83 0.266 0.620 0.53 0.87 0.80 —4.20 0.28
0 1.50 7.499 -210 0.83 0.442 1.030 0.53 0.87 1.10 —4.23 0.28
0 2.40 7.499 -211 0.83 0.703 1.638 0.53 0.86 1.40 —-4.26 0.28
0 6.00 7.498 —214 0.83 1.719 3.989 0.52 0.86 1.78 —4.31 0.28
CO, %10 3 mol L H,S %10 %mol L HS X 10 °mol L E, mV
2 CO, H,S
Table 2 Modeling result while adding and H,S simultaneity
SI
CO, H,S pH E, CO, H,S HS™
CaCO;  FeCOs FeS Fe OH 3 MnCO;
0 0 7.500 100 0.826 0 0 0.53 0.87 —40.67 1.01 0.28
0.08 0.03 7.462 — 194 0.90 0.008 0.017 0.49 0.83 —0.61 —4.06 0.25
0.56 0.21 7.282 —188 1.367 0.085 0.120 0.31 0.66 0.06 —4.51 0.10
1.60 0.60 7.039 -175 2.40 0.328 0.265 0.07 0.43 0.17 —-5.00 -0.11
3.20 1.20 6.818 —161 3.99 0.801 0.389 -0.15 0.21 0.12 —5.43 -0.32
4.80 1.80 6.672 -152 5.59 1.328 0.461 -0.30 0.07 0.05 -5.71 -0.46
6.40 2.80 6.563 —145 7.19 1.880 0.508 -0.41 -0.04 -0.02 -5.91 -0.56
8.00 3.00 6.476 - 140 8.79 2.447 0.540 0.49 -0.13 -0.08 —-6.09 —-0.65
16.00 6.00 6.195 -121 16.78 5.365 0.620 0.77 -0.41 -0.30 —-6.62 —0.93
1
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Fig.1 Variety of pH and E}, value while adding CO, and H,S simultaneity
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Table 3 Chemical composition of groundwater at modeling site
pH; pH, Ey HCO; SO3 cl Ca?* Mg?"  NatK * Fe Mn
13 6.30 7.30 94 610.2 269.0 106.4 114.2 35.3 230.0 2.00 0.55
32 6.80 7.70 125 692.6 196.9 95.7 108.2 29.2 95.7 2.05 0.46
44 6.55 7.80 119 622.4 235.4 106.4 108.2 36.5 223.0 3.00 0.55
pH; Ey pH, Ey mV mg L
4 13 32 44
Table 4 Chemical modeling result of 13 32 44 water site
SI
CO, H,S pH Ey CO, H,S HS
CaCO;  FeCOs FeS Fe OH 3 MnCO;
0 0 7.30 94 1.23 0 0 0.29 0.61 —38.28 0.28 0.31
5.6 2.1 6.557 —144 6.80 1.65 0.44 -0.45 -0.12 -0.12 -5.96 -0.38
13 8.0 3.0 6.426 136 9.20 2.50 0.49 -0.58 -0.21 -0.21 -6.21 -0.51
12.0 4.5 6.270 —126 13.20 3.95 0.54 -0.74 -0.30 —-0.32 —-6.51 —0.66
0 0 7.70 119 0.55 0 0 0.73 1.03 —-45.01 1.86 0.58
4.0 1.5 6.79 - 161 4.49 1.00 0.46 -0.17  0.17 0.13 -5.54 -0.19
6.4 2.4 6.61 —151 6.89 1.82 0.54 -0.35 -0.01 0.05 -5.79 -0.31
32 7.2 2.7 6.56 — 146 7.69 2.10 0.56 -0.40 -0.06 -0.01 -5.98 -0.41
12.0 4.5 6.35 —133 12.48 3.83 0.63 -0.61 -0.26 -0.17 -6.38 —0.61
16.0 6.0 6.23 —125 16.48 5.30 0.66 -0.73 -0.38 ——-0.27 -6.61 —0.73
0 0 7.80 125 0.39 0 0 0.78 1.25 —-49.36 2.43 1.25
3.2 1.2 6.85 — 164 3.52 0.72 0.37 -0.16 0.36 0.28 -5.23 —0.009
m 7.2 2.7 6.52 —143 7.51 2.08 0.51 —0.49 0.04 0.09 -5.80 —0.40
8.0 3.0 6.48 — 140 8.31 2.36 0.52 -0.53 -0.01 0.05 -5.90 -0.46
12.0 4.5 6.31 -129 12.31 3.81 0.57 -0.70 -0.18 -0.08 -6.27 -0.61
CO, X103 mol L H,S X 10 °mol L HS™ X 10 °mol L E}, mV
7.0 H,S Ey —200 mV
1 pH
pH 6.2~6.9
2 CO,
CO, 100 mg L 118
mg L H,S
CO, CO,
pH FeS
6.5 CO, 41%
HCOs5 654 mg L E,
CcO,
3
CaCO; FeCO5; FeS Fe OH ; MnCO;s
4 H,S 3.2
E,-pH pH 6.5~
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Table 5 Hydrochemical index according to
groundwater composition in Qijia
E, CO, H,S HS
pH
mV mg L~! pg L1 pg L1
6.61 —148 281 55 16
6.56 —145 316 64 17
6.52 —142 352 74 17
6.48 —140 387 83 18
6.31 —129 562 133 20
6.20 —121 738 183 21
3.2.2 4
1 pH 6.56 13 32
5 SI 5
2 pH 6.56~6.30 E,
- 126~ — 146 mV Ey
6 E,
3 32 44 pH 6.8
6.55 FeCO;  FeS
pH
pH 6.56 6.31 6 13

2003
pH 6.3 pH
6.56 5
pH 6.56
pH
13 32 44
6
6

Table 6 Hydrochemical index of some water site

CO, H,S HS™
pH E, mV
mg L pg L! pg L1
13 6.27 —126 581 135 18
32 6.56 — 146 338 72 19
44 6.31 —-129 565 130 19
4
pH 6.56 E, - 121~ - 145 mV
CO, 300 mg L H,S aq
64 pg L HS™ 17 pg L
cO,
H,S CO,
H,S CcO, H,S
Eh Eh
.1993.
w J] .1987.
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