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2.2

Fig. 1

Synthetic columnar of the Cambrian-Ordovician formations in Tahe area
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Table 3 The equilibrium constants of the carbonate reactions s=2X,, -1 =2X,, - 1. X~ X
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Fig.2 Burial karst trend contour map of Yingshan group in Tahe area
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Table 4 The ionic intensity ionic activity and Gibbs free energy of Cambrian oilfield water
/m pH ay + 1 Aca2 + Ay + ACa2 +eqAMg2 +eq AG/( KJ/mol)
YK7 esql 5391.16 6.50 3.16E -07 1.79 0.0027 0.0286 -7.34
YK13 e3ql 5417.50 6.21 6.17E -07 1.85 0.0026 0.0331 -7.94
XH2 esql 5515.67 6.70 2.00E -07 2.40 0.0062 0. 0604 -7.08
DG1 eiql 6256.21 6.00 1.00E -06 1.30 0.0013 0.0167 -7.92
YQ6 esql 7130 6.32 4.79E -07 3.34 0.0137 0.1117 -6.51

TS1 esql 7466.0 6.66 2.19E -07 0.55 0. 0001 0.0014 -8.14
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a. . T705  5661.55m x60; b. . T704  5740.31m x60

Fig.5 Buried karst phenomenon in Tahe area

a. L0,y i b. 6 0,y

Fig.6 Dissolution characteristics on cores in Yuqi area
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Fig.7 Ordovician karst landform in Tahe area
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Fig. 8 Dissolution phenomenon of dolomite
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Dissolution—Precipitation Thermodynamic Models of Carbonate Rock
and the Application in the Northern Part of Tarim Basin

CHEN Yuan-yuan YU Bing-song

( School of Earth Sciences and Resources China University of Geosciences Beijing 100083)

Abstract: As a kind of chemical rock the porosity and permeability of carbonate rock is influenced obviously by dia—
genesis. Dissolution is directly related to the quality of carbonate reservoir. The solubility of carbonate minerals in the
buried environments is closely controlled by the chemistry of groundwater the temperature pH value and so on. Ac—
cording to the chemical thermodynamics theory Gibbs free-energy change AG of the equilibrium reaction of calcite
and dolomite can be calculated to judge the dissolution trend of calcite and dolomite. Thermodynamic models of the
reactions between the minerals and groundwater were established in a closed system. This theoretical model is used in
the northern part of Tarim Basin to evaluate the dissolution trend of the Cambrian-Ordovician under the buried condi—
tion. The calculated results of AG from the reactions between carbonate rock and formation water are almost negative
in the study area which indicates that the buried environment is favorite for the dissolution of carbonate rock in the
Cambrian-Ordovician. Gibbs free-energy of Cambrian dolomite is less than Ordovician limestone and that means dol-
omite is easier to dissolve than limestone in this deeply buried condition. This conclusion is also supported by cores
and previous experimental simulation. Calculation results in Yuqi area are also negative which implies the strong pre—
cipitation of calcite in the caves in this region does not happen in present condition. This conclusion also can be
proved from the cores of the Cambrian-Ordovician.

Key words: carbonate minerals; chemical thermodynamics; dissolution; Gibbs free energy



