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Fig. 1 Tectonic location of the Gaoshiti-Moxi area
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Fig. 2 Histogram of average porosity of different rocks in the

fourth member of Dengying Formation
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Fig. 3 Typical core photos of experimental samples

a. GS1, algal arenaceous dolomite  b. GS2, algal-laminated siliceous dolomite c¢. GS3, algal-laminated dolomite ~d. MX4, fine-to-medium-grained dolomite

e. MX1, algae-bearing dolomite with algae content of 10%  f. MX2, algal agglomerate dolomite with algal content more than 50%

g. MX3, algal agglomerate dolomite with algal content more than 70%
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Table 1 Calculation results of diameters, thicknesses and surface areas of experimental samples

Y5 A HiZ Hf%/cm JEJ#/cm i em?

GS1 BB H s oAbt 2.81 0.38 15.77

GS2 BERHERA S YT R24H 2.81 0.39 15.84

GS3 HEEOos JT54 2.82 0.42 16.17

MX1 SHHSH Jap-22| 251 0.52 13.98

MX2 HEHRA =S JT54 242 0.47 12.81

MX3 BB =S ST R0 242 0.64 14.04

MX4 M H s Jo Ik 2.82 0.42 16.15

HDI1 I PRy AHFR 2.80 0.40 15.89

F2 XRHRME SERBRMBERTELER
Table 2 Lithology, formation and calculation results of dissolution rates of experimental samples
. s e W FR (10" g.em >-d )
1h 2h 3h  6h 12h 15h 21h 27h 37h 165h 235h

GS1 EUHEASE IS8 12617 17.05  19.02 563 282 781 226 315 116 042  0.02
GS2 MEBEHRHzA  ITR4H 47.13 727 818 3.03 154 / 407 207 082 029 0.16
GS3 HEEOoE JTRH 16618 2196 27.89 371 185 1162 / 492 / 0.40  0.01
MX1 TEASE M 16564 3133 3819 086 329 / / 0.66 / / /
MX2 WEHL A o ST REA 7398 796 192 765 343 / / 134/ / /
MX3 BEHLH S ST 6623 3418 2136 285 0 / / 0.54 / / /
MX4 iz JeEMH 1758 5038  / 822 230 1025 079 510 021 041  0.63
HD1 M= ARFR 72.35 3927  / 322 287 363 237 123 231 022 024
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Fig. 4 Dissolution rate curve of samples with time variation

a. GS1, MW HH A b GS2, BEZRT A LA
F 50%

X2, BB a4, B R

a. GS1, algal arenaceous dolomite b. GS2, algal-laminated siliceous dolomite c. GS3, algal-laminated dolomite d. MX1, algae-bearing dolomite with algae

content of 10% e. MX2, algal agglomerate dolomite with algal content more than 50% f. MX3, algal agglomerate dolomite with algal content

more than 70% g. MX4, fine-to-medium-grained dolomite h. HDI, fine grained dolomite
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Fig. 5 Photos of cylinder slice samples before and after dissolution

a. before the experiment, GS1, algal arenaceous dolomite b. after the experiment, GS1, algal arenaceous dolomite c. before the experiment, GS2, algal-laminated

siliceous dolomite d. after the experiment, GS2, algal-laminated siliceous dolomite e. before the experiment, GS3, algal-laminated dolomite f. after the

experiment, GS3, algal-laminated dolomite g. before the experiment, MX4, fine-to-medium-grained dolomite h. after the experiment, MX4, fine-to-medium-

grained dolomite
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Fig. 6 Microscopic characteristics of samples before and after dissolution

a. before the experiment, GS2, algal-laminated siliceous dolomite (red circle: microcrack) b. before the experiment, GS2, algal-laminated siliceous dolomite ( red
circle: dolomite grain) c. before the experiment, GS3, algal-laminated dolomite d. after the experiment, GS2, algal-laminated siliceous dolomite (The
microcracks are dissolved.) e. after the experiment, GS2, algal-laminated siliceous dolomite (The dolomite grains are dissolved.) f. after the experiment, GS3,

algal-laminated dolomite (The sample surface becomes blurred.)
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Fig. 7 Variation characteristics of algal agglomerate dolomite with different dissolution time

a. before the experiment, MX3, algal agglomerate dolomite b. after 5 hours of experiment, MX3, algal agglomerate dolomite c. after 12 hours of experiment,

MX3, algal agglomerate dolomite d. after 18 hours of experiment, MX3, algal agglomerate dolomite
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Experiment for the differential dissolution of dolomite of Sinian Dengying
Formation in the Gaoshiti-Moxi area, the Sichuan basin
LUO Wenjunl , JI Shaocongz’3, LIU Xixiangl, DAN Yong”, LIANG Bin™, NIE Guoquanz’3
(1. Institute of Exploration and Development, PetroChina Southwest Oil and Gas Field Company, Chengdu, Sichuan 610041, China; 2. Institute of Karst

Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/International Research Center on Karst under the Auspices of UNESCO, Guilin,
Guangxi 541004, China; 3. Pingguo Guangxi, Karst Ecosystem, National Observation and Research Station, Pingguo, Guangxi 531406, China )

Abstract

Gaoshiti—-Moxi area of the Sichuan basin. The gas-bearing reservoirs are mainly located in the fourth member of the

In recent years, important discoveries have been made in natural gas exploration of Dengying Formation in

Dengying Formation, and the reservoir rock types are mainly algal agglomerate dolomite, algal arenaceous dolomite,
and algal-laminated dolomite. Though many previous studies on the dolomite of Dengying Formation in the

Gaoshiti —Moxi area of the Sichuan basin have been conducted, they mainly focus on reservoir characteristics,
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paleogeomorphology characterization, gas reservoir productivity, etc. There are relatively few studies on simulation
experiments of dolomite dissolution. The carbonate rock dissolution experiment is an important method to study the
favorable conditions and distribution laws of carbonate rock dissolution. Since the 1970s, scholars at home and abroad
have successively carried out simulation experiments of carbonate rock dissolution to explore the influence of
composition, structure, temperature, pressure, fluid and other factors on dissolution. Early dissolution experiments
mainly simulated surface environments, with experimental temperatures below 100 °C. In the 1980s, scholars at home
and abroad mainly studied the dissolution mechanism of carbonate rock in a deep burial environment. The
experimental method was the surface reaction between fluid and rock particles or blocks.

This study takes the algal dolomite of the Dengying Formation in the Gaoshiti-Moxi area as the research object.
The dissolution rate, surface morphology, and microscopic characteristics of the dolomite of Dengying Formation are
studied based on dissolution experiments with rock slices and thin sections. Meanwhile, the effects of lithology,
structure, and reaction time on the dissolution degree of the dolomite are analyzed. The experimental results can not
only display the quantitative indicator of dissolution—the dissolution rate, but also directly demonstrate dissolution
characteristics and changes in pore structure after dissolution. The results of the dissolution experiment indicate as
follows. (1) All samples indicate high initial dissolution rates in the early stage of the experiment, and as the
dissolution time increases, the dissolution rate shows a significant attenuation and then tends to stabilize. (2) All
samples undergo a certain degree of dissolution in a weak acid environment, and there are significant differences in the
degree of dissolution among samples with different lithology and structure. There are significant differences in
dissolution rates among different samples. Dissolution rates of algal-laminated dolomite and algal arenaceous dolomite
are the highest, followed by that of algal agglomerate dolomite, and the dissolution rate of algal-layered siliceous
dolomite is the lowest. (3) Observation and comparison of the microscopic dissolution characteristics of samples at
different reaction times show that samples developed with intergranular and inter-crystalline pores exhibited a higher
degree of dissolution along these pores. Samples developed with microcracks exhibit a higher degree of dissolution
along these microcracks. (4) Regular recording of experimental data during the experiment can accurately illustrate the
formation and evolution of dissolution pores and fractures. Conducting dissolution experiments with rock slices and
thin sections can not only provide quantitative indicators of dissolution rates, but also show changes in dissolution
structure, enabling a more comprehensive understanding of dissolution laws. (5) The development of algal dolomite
reservoirs in the Dengying Formation may be related to the dissolution of algal dolomite, because a large number of
dissolution pores developed by the dissolution of algal dolomite ultimately formed the appearance of the current karst
reservoirs of Dengying Formation, which were mostly developed in algal dolomite with high algal content. Through
dissolution experiments, the differences in dissolution of different dolomites in the study area have been analyzed,
which is of great significance for predicting the distribution of high-quality reservoirs and guiding oil and gas

exploration.

Key words the Sichuan basin, Dengying Formation, dolomite, dissolution experiment, dissolution mechanism,

carbonate reservoir
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