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, [1] , Table 1 Hydrochemical characteristics of Qijia groundwater
’ CO, op/(10 3*mol « kg~ 1)
109 kg Ca?* 2.910 pH 6. 56
) ' Mg?+ 1. 450 Eh/mV —145. 00
’ CO, Na®+K+ 10. 040 t/C 10. 00
( . . HCOs 10. 610 CaCOy —0.41
), CO3 0. 005 CaMg(COs ), —1.22
) . CO, 7.180 FeCOs —0.12
p(COy) p(CO). .
PO/ 1. 280 MnCO —0.57
CO, (10* Pa) : ’ :
, COZ . SO7~ 2. 740 CaS0Oy —1.41
S2 0. 002 FeS —0. 07
Cl™ 2. 760 Fe(OH)3 —6. 00
Fe?t 0. 034 FeOOH —0. 67
1 C02 Mn?t 0. 006 MnOOH —13. 80
, Fe,Mn, 3
(2]
, PHREEQC
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1
»(CO,)
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Table 2 Hydrochemical composition of the pumped water ,
equilibrated with air 103 mol/kg , CO, ,
pH Eh/mV Nat+K*t Ca?t Mgt CI™ SO7~ C()Z [5] .
8.6 788 10. 04 0.23 0.28 2.76 2.74 (C()Z )
S2~ HCOs CO3~ p(COz)/Pa Fe?t  Mn2t C()z ) , pH
0 2.71 0. 06 32.03 0 0 X
, p(CO -, .
3 2 2 2
Table 3 Mass transfers when groundwater being pumped p(CO) 7.17X107. 3. 09 X107, 7. 76 X 10
out to equilibrate with air 103 mol/kg Pa", 4 ( N N (
CO;  CaCO; CaMg(CO3)2 Fe(OH); FeCOs; MnOy O, ) ’
—11.15 —1.52 —1.17  —0.034 0  —0.006 0.27 p(CO . .
. CO, ,
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p(O0;)=0. 20 X10° Pa ,
( ) A} A b
2
) . H . . N b
Ca’" . Mg’ , HCO; (cg ) E ’ PO
’ a - , vgs 3 s P , 2 5 p(COHY (b,
527 , FeZ+ s Mn2+
H.Eh . D
P . CO,
’ 3 . ~
CO 3 H(/()g 7Na ’
Z 115 1/k 7 O B
) , . 15 mmol/kg Co, ’
CO, _ . oy
10° t, ’ ’ ~
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18469 t ( 5037t )
0. 561 a0
(1, 7737 t . ,
M HCO#, 1S03.5Clyz. 5 6. 82
’ : % Cayy, s Nags s Mg s [ Ko o ] DD
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Table 4 Examples of groundwater compositions from different lithologic aquifers and amounts of CO, degassing after the

groundwater being pumped to surface

1 2 3 4 5 6 7 8 9 10
K" +Na* 53.70 35. 34 3.52 5. 76 60. 23 142. 58 59.0 402. 7 2. 66 19. 10
Ca?t 87.83 47. 80 65. 32 46. 38 38.63 92.18 108. 0 100. 0 4. 80 60. 70
Mg?* 51,10 22,26  2.56  21.73 22,46 44.86  39.0  152.5 154 20.40
Cl™ 75.73 23.14 8. 68 10. 71 14. 65 122. 43 50. 0 383. 4 0. 60 -
SOF~ 148. 67 36. 82 5. 16 8. 16 22.16 266. 63 77.0 470. 4 1. 10 -
HCO3 343. 90 244. 41 195. 12 228.02 335. 46 313. 25 470. 0 878. 4 24. 00 305. 10
pH 7. 44 8. 00 7.41 7.54 7.75 7.45 7.4 7.1 6. 30 7.10
p(CO,)/(10% Pa) 9. 67 2.07 6. 54 5.70 5. 08 9.03 15.3 53.2 11. 10 32. 80
COq 2.68 1.32 1.31 1. 42 1.79 2.39 3.8 7.6 0. 49 3.19
.1 ) 0815 2. ; o1, 3 bl 4,
fol;s, ;6. (7, 8—2 21,8, 113
s L1z};9, 7310, (18], mg/L,“CO;
g o, : mmol/L. p(CO,) “CO, 7
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Groundwater Exploitation: An Important CO, Source
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Abstract; Partial CO, pressure (p(CO;)) of groundwater from Qijia water supply base and mass

transfers after the groundwater being pumped out to equilibrate with atmospheric CO, are calculated by

hydrogeochemical modeling. The results show that the groundwater p(CQO,) is pronounced higher than

atmospheric p(CQO,), and that 11. 15 mmol/kg CO, will be emitted to the atmosphere when the ground-

water reaches the surface. Further discussion has revealed that different lithologic aquifers usually con-

tain higher groundwater p(CQO,). Consequently, groundwater exploitation has become a man-made CO,

source and should arouse our attention.

Key words: hydrogeochemical modeling; groundwater exploitation; CO, emission.



