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Abstract: Growth and dissolution of minerals in petroleum reservoirs are controlled by the diagenesis fluids. The solubility
characteristics of calcite in different salt and ions aqueous systems at stable temperature were investigated using experiments.
The experimental results show that the solubility of calcite increases with the salinity rising ( salinity<20% ). However, it de-
creases under high salinity condition. And it is found that the fluids in reservoir contain salinity corresponding to the maxi-

mum solubility of calcite with high porosity. The solubility of calcite is the highest in MgCl,—H,O system, middle in NaCl-
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H,0 system, lowest in KCI-H,O system at the same mole concentration of salt. This implies that the Mg®* has stronger salt

effect on solubility of calcite than Na*and K*, which improves the dissolution of calcite. The Ca®* shows constraint on dissol-

ving of calcite due to the common ion effect; however it may lead to growth of calcite, resulting in improving sealing ability of

strata. The salt effect of Na,SO, is not remarkable, and the solubility of calcite decreases quickly with Na,SO, content in-

creasing. The sulfate ion shows more constraint on dissolution of calcite than CI”, which indicates that it is not suitable for

forming of secondary porosity in reservoir containing Na, SO, .

Keywords : calcite; solubility; growth; salt effect; common ion effect; reservoir property
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Table 1 Experimental results of calcite dissolution in different salt systems at 50 °C

NaCl % KCl ¥ CaCl, ¥k MgCl, ¥ Na, SO, ¥l
e g/ Jifiefi e g/ it W, JRA Wepig/ Jrfik i e pE/ Jrfiedi
(mol - JitE/g (mol - it/ g (mol - Bt/ g (mol - Jite/ g (mol - it/ g
woos Y oowm o/ VY oW s V) oowm o/ LD W R
0.8 2.11092.1050 0.8 1.4688 1.4640 0.4 1.4299 1.4304 0.8 1.4301 1.4200 0.2 1.4008 1.3977
1.6 1.72001.7056 1.6 1.4103 1.4052 0.8 1.6620 1.6622 1.6 1.5309 1.5120 0.4 1.4808 1.4796
2.4 1.3600 1.3840 2.4 1.3027 1.2953 1.2 1.6952 1.6971 2.4 1.3536 1.3341 0.8 1.3440 1.3445
3.2 1.4535 1.4421 3.2 1.4460 1.4394 1.6 1.4650 1.4656 3.2 1.2518 1.2383 1.2 1.2760 1.2759
4.0 1.63331.6253 3.5 1.67741.6712 2.0 1.4317 1.4327 4.0 1.44911.4386 1.6 1.4688 1.4686
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Table 2 Experimental results of calcite growth in

different NaCl mass fraction at 90 °C

NaCl it CaCO; B Jife il WA 9l Ak R

I8 % /g Hifi/g  EFiH/g  E/g HE
5 1.5190  0.5952 0.5946  —0.0006 0
10 1.5945  0.5919 0.5914 —0.0005 0
15 L5111 0.5861 0.5857 —0.0004 0
20 1.5292  0.5778 0.5778 0 0
25 1.5403  0.4970 0.4969 —0.0001 0
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Table 3 Solubility of calcite in different salt solution systems at 50 °C

NaCl 7 KCl# CaCl, R MgCl, #R Na, SO0, ¥l
B, R/ ShuE, WM/ kB, R/ BB, R/ B R/
(mol - L") (mg-L') (mol-L') (mg-L?') (mol-L') (mg-L') (mol-L7') (mg-L') (mol-L7') (mg-L7")
0.8 59 0.8 48 0.4 -5 0.8 101 0.2 31
1.6 144 1.6 51 0.8 -2 1.6 189 0.4 12
2.4 120 2.4 74 1.2 -19 2.4 195 0.8 2
3.2 114 3.2 66 1.6 -6 3.2 135 1.2 1
4.0 80 3.5 84 2.0 -10 4.0 107 1.6 2
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Fig.5 Vertical comparison of physical properties of reservoirs, carbonate contents

and TDS of the north steep slope bell in Dongying Sag
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