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Tab. 1 Activity coefficient for various

ions encountered in karst water at 15 C

0.001 0.005 0.01 0. 05 0.1 a;(A)

H' 0.967 0.935 0.915 0.856 0.828 9
Mg?* 0.874 0.760 0.694 0.522 0.450 8
Ca?t 0.872 0.751 0.680 0.489 0.407 6
CO3~ 0.87 0.745 0.669 0.461 0.370 4.5
SO1~ 0.87 0.743 0.667 0.456 0.363 4
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Tab. 2 Temperature dependence of mass action constants

log Kn=108. 386540. 019850767 —6919. 53/T —40. 45154log T+ 669365/T" [7]
logK = —2356.3094—0. 060919647 421834. 37/T+126. 8339log T"—1684915/7"* [7]
log K»=—107.8871—0. 032528497 +5151. 79/7T+38. 92561log T'"—563713. 9/7"* [7]
Ko=1.7X10"*/K, [8]
log Kw=22.801—0.0103657—4787.3/T—7.1321log T' [9]
log K3=1209.12-+0. 312947 —34765. 05/1T —478. 782log T’ [7]
log Ki=—1228. 732—0. 2994447 +35512. 75/T+485. 818log T [7]
log Ke=—171.9065—0. 0779937 +2839. 319/T+71.595log T [7]
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EQUILIBRIUM CHEMISTRY OF THE CaCO;—CO,—H,0O
SYSTEM AND DISCUSSIONS

LIU Zai-hua', Dreybrodt Wolfgang?, HAN Jun', LI Hua-ju'
(1. Institute of Karst Geology, CAGS ,Karst Dynamics Laboratory, MLR,Guilin,Guangxi 541004, China;

2. Institute of Experimental Physics, Bremen University, Bremen 28359 ,Germany)

Abstract: After introducing the principle of the equilibrium chemistry of the CaCO;—CO,—H,0O system, the
authors discussed the controlling factors of the equilibrium pH, equilibrium [HCOj ] and [Ca** ], such as
temperature, CO,partial pressure, the availability of CO,in the system, ionic strength effect, common-ion ef-
fect, acid effect, base effect, and ion-pair effect. And then, comparison of the equilibrium chemistry be-
tween calcite and dolomite dissolution in CO,—H,O solutions was made. It shows that the equilibrium pH
value of water in natural open karst system ranges from 6. 80~ 8. 40 and so HCOj; is the major type of car-
bon compositions in solutions of the system. The equilibrium pH value of water in closed karst system is
higher than that in open system under the same other conditions, whereas the equilibrium [Ca®" ] and
[HCO; ] are lower in closed system. Under closed system conditions, mixing of two differently saturated
waters leads to the solution in a pure CaCO; — CO,; — H,0 system renew calcite aggressive ability. Ionic
strength effect, acid effect, and ion-pair effect will increase calcite solubility, while common-ion effect and
base effect will decrease calcite solubility. The equilibrium pH value of water and the solubility of dolomite in
open CaMg(CO,),—CO,—H,O system is higher than that in open CaCO;—CO,—H,0 system when tempera-
ture lower than 70 C under the same other conditions.

Key words: CaCO,—CO,—H,O system; Equilibrium chemistry; CO, partial pressure; Open system; Closed

system



