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Experimental simulation of dissolution and alteration of buried organic
acid fluid on dolomite reservoir

SHE Min'*, SHOU Jian-feng'*, SHEN An-jiang ', HE Xun-yun'?,
ZHU Yin '*, WANG Ying ', ZHANG Tian-fu'”?

(1. Hangzhou Institute of Geology, PetroChina, Hangzhou 310023, China;
2. Key Laboratory of Carbonate Reservoir, CNPC, Hangzhou 310023, China)

Abstract: In order to study the processes and effects of dolomite dissolution by organic acid under burial environment, the
reactions of acetic acid (initial 0. 2% ) with sparry oolitic ash dolomite, sparry oolitic dolomite, and silty-fine dolomite were
investigated using continuous flow diagenesis simulation system. The results show that the total amount of Ca** Mg”" released
from dolomite is (13.19-20.48) x 10~ mol/L. The dissolution quantities of dolomite reduce with the increase of burial
depth. The weight lost of the samples on average is about 1% . The average porosity increases by 5% , and the average per-
meability rises as high as 300% . The results also indicate that the organic acid can still exist in deep burial environment,
and it can also strongly dissolve dolomite. The internal pores and throats of dolomite are corroded to enlarge and interconnect,
resulting in increased bulk volume of pores and throats but decreased total amount. Burial dissolution effect is significant, es-
pecially in permeability property. Inter-crystal and intra-crystal dissolution pores develop in dolomites, and the dolomites are
eroded into honeycomb-like pores on the rock surface. The inter-crystal fractures of dolomite are enlarged by dissolution and
become interconnected. The micro-corrosion characteristics of dolomite are beneficial to the accumulation and migration of oil
and gas.
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Table 2 Ca® and Mg** concentrations in outlet solutions

v REE RS c(Ca®t)/ c(Mg?*)/ c(Ca® + WEE RS e(Ca®t)/ c(Mg**)/ c(Ca® +
%T&” %5 T/ p/ (102 mol- (1073 mol - M)/ ||#5 T/ p/ (103 mol- (1073 mol - Mg>*) /
C  MPa L) L) (1073 mol-L ") C  MPa L) L) (1073 mol-L7")
) ) All 60 10.0 15. 40 5.08 20. 48 Al12 60 10.0 15.28 5.13 20. 40
%%@Fﬂ A21 90 10.0 13.93 5.42 19.35 A22 90 10.0 13.75 5.46 19.21
i éjf( A31 120 10.0 12.43 5.46 17. 88 A32 120 10.0 12.25 5.46 17.71
(L]LI jB) A41 150 10.0 10. 85 5.92 16.77 A42 150 10.0 10. 60 5.83 16.43
A51 180 10.0 10. 15 5.42 15.57 A52 180 10.0 9.98 5.33 15.31
N B11 60 10.0 17.33 2.65 19.98 B12 60 10.0 17. 00 2.85 19. 85
%ﬁ%m B21 90 20.0 15.45 4. 10 19. 55 B22 90 20.0 14.98 4.21 19. 18
*igﬁjj( B31 120 30.0 13. 18 4.79 17.97 B32 120 30.0 12.93 4. 96 17. 88
(LJZIEA) B41 150 40.0 11.78 5.58 17.36 B42 150 40.0 11.58 5.58 17. 16
B51 180 50.0 11.03 5.17 16. 19 B52 180 50.0 10. 98 5.13 16. 10
N Cll1 60.0 10.0 9. 40 8.75 18. 15 C12 60 10.0 9.53 8.96 18.48
‘%'ﬁf‘; C21 90.0 20.0 9.08 8.54 17.62 C22 90 20.0 9.05 8.54 17.59
?YZDi C31 120.0 30.0 8.48 8. 00 16. 48 C32 120 30.0 8.50 8. 04 16. 54
14-B3) C41 150.0 40.0 8.03 7.54 15.57 C42 150  40.0 7.95 7.46 15. 41
C51 180.0 50.0 7.33 6. 83 14. 16 C52 180 50.0 7.33 6.75 14. 08
D11 60 10.0 9.63 8.00 17.63 D12 60 10.0 9. 60 8. 08 17. 68
%\fﬁi’jﬁ' D21 90 20.0 9.03 8.04 17.07 D22 90 20.0 9.05 8. 08 17.13
(LZ(K}SZI- D31 120 30.0 8.48 7.79 16.27 D32 120 30.0 8. 48 7.79 16.27
124A) D41 150 40.0 7.90 7.21 15. 11 D42 150 40.0 7.78 7.17 14. 94
D51 180 50.0 7.08 6.42 13. 49 D52 180 50.0 7.00 6.54 13. 54
Ell 60 10.0 9.08 7.58 16. 66 E12 60 10.0 9.10 7.67 16.77
By E21 90 20.0 8. 65 7.54 16. 19 E22 90 20.0 8. 68 7.46 16.13
Py = E31 120 30.0 8.38 7.38 15.75 E32 120 30.0 8.43 7.46 15. 88
(LGOO1-  E41 150  40.0 8.20 7.08 15.28 E42 150  40.0 8.23 7.08 15.31
1248B) ES1 180  50.0 8.35 6.58 14.93 ES2 180  50.0 8.23 6. 54 14.77
E61 210 60.0 7.78 6. 00 13.78 E62 210 60.0 7.73 6. 00 13.73
F11 60 10.0 9.38 7.92 17.29 F12 60 10.0 9.33 7.83 17. 16
*ﬁfﬁlﬂfﬁ' F21 90 20.0 8.83 7.75 16. 58 F22 90 20.0 8.78 7.71 16. 48
(]f;.%l- F31 120 30.0 8.43 7.50 15.93 F32 120 30.0 8.45 7.46 15.91
124C) F41 150 40.0 7.78 7.00 14.78 F42 150 40.0 7.90 6.96 14. 86
F51 180 50.0 7.15 6. 04 13. 19 F52 180 50.0 7.15 6.13 13.28
c(Ca**+Mg*)/ (10°mol- L") c(Ca*+Mg*)/ (10 °mol- L)
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Fig.3 Relation of (Ca**+Mg’*) concentrations released Fig.4 (Ca™+Mg™) concentrations released from sparry

from dolomite and temperature and pressure oolitic ash dolomite at different temperature and pressure
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Table 3 Statistics of quality, porosity and permeability of dolomite samples
g Jreny. itk m/g Ak LB o/ % by BERKI07 pm®  BERAF
= i
JRHT TG % scwE ks E/% suwewr wkgs E9%
SEM A K LJ1-3B 51.053 50.471 -1.14  13.2983 13.8360 4.04 10.8055 18.2296  68.71
St n iR S K B A LJ14A 54.265 53.819  -0.82 9.5383  9.8851 3.64 1.0830  1.8735  72.99
AR YDA-14-B3 54.861 54.212 -1.18  19.2410 20.0291 4.10 2.1445 11.8241 451.37
Wi = LGOO1-124A  40.187 39.729 -1.14  10.0726 10.9872 9.08 55.1265 74.9400  35.94
WA= LGO01-124B  50.325 50.045 -0.56  11.1877 11.5364 3.12 19.6204  42.3704 115.95
WA= LGO01-124C  48.618 48.133  —1.00 9.4912  10.0649 6. 04 2.4988 24.4350  877.87
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Fig. 6 Pore evolution of sparry oolitic ash dolomite( LJ1-3B) before and after experiment
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Table 4 Statics and comparison of pore and throat of sparry oolitic ash dolomite(1.J1-3B)
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SCEGHT 17. 82 5.17 1840 53857 4.12 3.107 ~211.5 36.17 39617 1.06 2.77 ~152.7 18. 67

SR 19,54 5.67 4.05 25889 4.32 3.324~961.8 36.12 17322 1.36 3.061 ~746.9  26.02
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