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Abstract

The study of microporous structure characteristics and influencing factors of pore structure is of great
significance for the evaluation of shale reservoirs in southeast Sichuan. Based on the low-temperature
nitrogen adsorption experiment, the microscopic pore structure characteristics of shale reservoirs in
the target strata section of the study area were studied and their differences were analyzed. The re-
sults show that the pore structure of the shale reservoir of Wufeng-Longmaxi Formation in southeast
Sichuan is mainly microporous and medium pores, and the pore morphology is mainly manifested
as ink bottle holes with fine necks and wide bodies, parallel plate pores and impermeable closed
pores around them, and micropores and medium pores are the main contributors to the specific
surface area and pore volume, and are the main space for shale gas aggregation. Based on the graph
analysis of pore volume and specific surface area with TOC content and mineral composition, it is
found that TOC and mineral composition are important factors affecting the microporous struc-
ture characteristics of reservoirs, of which specific surface area and pore volume are positively
correlated with TOC content and brittle minerals, and negatively correlated with clay minerals.
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Figure 1. Geographical map of southeast Sichuan and sampling points
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Figure 2. Comparison chart of the formation of Jiao page 1 well—Long page 1 well—Peng page 1 well
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Figure 3. Porosity and permeability distribution of shale samples from Wufeng-Longmaxi formation
in northeast Sichuan

B 3. IR X AL - £ DRETEHRILREFSIERSHE

3.3. W DLE R

R XA 455 0 B SEBAS M B TUE FE T YR R (1) 4). RN, FESA SE A 2
BEE, FEAE 41.4%~87.6% [0, BRATH I, Kty RKARSERZ, 7508 0.9%~16.1%F
29.5%~421%. N7 X i - o SR AR TUA 8 20 Ve AR BN A s, B 4 o SR A
RNEAR, AR ENZEBRNZESEEOHE, X FESIEX 0 E REBRE A R TR A G,
PR O RS B R ER . A S S R IRYER L S R R T S
IS 24 80 PN 4% (T B o

15
13

11

0% 20% 40% 60% 80% 100%
W B AL %

A Mk mUiEa e LY

Figure 4. Mineral composition map of Wufeng-Longmaxi formation in northeast Sichuan
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Figure 5. Distribution of TOC content in shale of Wufeng-Longmaxi formation in south-
east Sichuan
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Table 1. Wufeng-Longmaxi Formation shale gas parameter Kerogen microcomponent identification results table
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TER it fluk ik
1 / / 94.93 / 3.02 3.02 92.43 I
2 / / 95.64 / 1.98 1.98 96.24 I
3 / / 96.98 / 2.96 0 97.58 I
4 / / 94.96 / 4.62 0 97.69 I
5 / / 96.21 / 4.19 0 97.91 I
6 / / 94.08 / 4.55 2.27 93.18 I
7 / / 92.53 / 6.48 0 96.76 I
8 / / 78.92 / 21.09 0 88.94 I
9 / / 95.63 / 3.52 0.89 96.48 I
10 / / 96.15 / 3.91 0 98.07 I
11 / / 98.92 / 1.26 1.94 99.41 I
12 69 / 96.59 / 3.69 32 98.14 I
13 68 / 97.89 / 1.79 31 99.09 I
14 66 / 98.52 / 2.21 34 98.92 I
15 72 / 95.69 / 3.79 28 98.08 I
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Table 2. Criteria for classifying the thermal evolutionary stages of marine source rocks
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Figure 6. Ro distribution of shale samples from Wufeng-Longmaxi formation in south-
east Sichuan
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Figure 7. Characteristic diagram of adsorption-desorption distribution curve
of sample A, B and C
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Table 3. Calculation results of shale sample specific surface area and pore size distribution experiment

3. AHBERERMILESHIRITELER

RERER, ot BET ELR A/ DFT fLIARY TALIARY FRALIARRY TALIERY

mg! cm’g ! cm’g ! cm’g ! cm’-g !
1 16.42 0.0153 0.008 0.0043 0.003
2 17.01 0.0168 0.0091 0.0072 0.0005
A 3 16.74 0.0125 0.0076 0.0045 0.0004
4 17.41 0.0144 0.0078 0.0062 0.0004
5 18.49 0.0179 0.009 0.0087 0.0002
6 7.62 0.0054 0.0024 0.0025 0.006
7 8.14 0.0062 0.002 0.0027 0.0017
B 8 7.22 0.0038 0.0012 0.0024 0.0006
9 9.68 0.0084 0.0027 0.004 0.0017
10 8.6 0.0065 0.002 0.0027 0.0017
11 13.98 0.0123 0.0075 0.0043 0.0005
12 12.1 0.0118 0.0062 0.0048 0.0008
C 13 12.16 0.0166 0.0085 0.0078 0.0003
14 12.73 0.0136 0.0079 0.0055 0.0002
15 11.86 0.0125 0.0076 0.0045 0.0004
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Figure 8. Relationship between pore volume, specific surface area

and TOC content of shale samples
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Figure 9. Mineral content and pore structure parameters of shale samples
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