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Characteristics of pore structures in Paleogene shales in Nanpu Sag
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Abstract: Using rock pyrolysis, X-ray diffraction mineral analysis, electron microscopy scanning, and nitrogen adsorption
tests, this research studied and discussed the pore structures in Paleogene shales in Nanpu Sag. The new results show that
Nanpu Sag shale reservoir can be characterized as the follows. It is of low porosity and tight; and part of the samples have
high content of brittle minerals, which can be easy to form a fracture network. The microscopic pore types are organic, inter-
granular, intragranular and microfracture. Micropores and mesopores provide most of the pore surface area and pore volume,
which are the main space for shale gas adsorption and storage. Pore structures include ink-bottle-like and slit-like pores, of
which ink-bottle-like pores are the main pores favorable for gas absorption. The TOC content is the main internal factor that
controls the volume and surface of nanopores of the Paleogene shale gas reservoir in Nanpu Sag. Quartz has good correlation
with pore volume. Brittle mineral has a positive effect for the construction of the pores. Lastly TOC is the main factor affect-
ing shale methane adsorption capacity.
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Fig.1 Regional geology of Nanpu Sag and locations of studied samples
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Table 1 Fundamental analysis of shale samples

of Paleogene in Nanpu Sag
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Fig.2 Organic pores of shale samples of Paleogene in Nanpu Sag
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Fig.3 Intergranular pores of shale samples of Paleogene in Nanpu Sag
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Table 2 Bulk rock analysis of shale samples of

Paleogene in Nanpu Sag %

S oy A% KA vy Wy
Y-1 36 35 16 8 2
Y-2 39 31 14 9 4
Y-3 39 33 8 11 1
Y-4 39 36 9 13 —
Y-5 20 43 23 13 1
Y-6 25 37 35 3 -
Y-7 30 40 18 9 1
Y-8 46 35 10 6 1
Y-9 34 35 15 14 1
G19-10 25 45 25 4 1
G23 33 31 32 4 —
L68x1 28 41 28 3 —
NP1 26 40 31 3 —
NP5-81 39 36 9 13 —
BS28 28 36 13 21 1
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Table 3 Clay mineral analysis of shale samples

of Paleogene in Nanpu Sag %

RS /5202 Az ke gien [SLTe)
Y-1 43 50 4 3
Y-2 51 47 1 1
Y-3 38 58 1 3
Y-4 49 48 2 1
Y-5 82 11 4 3
Y-6 64 27 2 7
Y-7 69 26 1 4
Y-8 67 28 2 3
Y-9 61 33 4 2
G19-10 48 49 2 1
G23 81 11 4 4
L68x1 48 50 1 1
NP1 48 47 2 3
NP5-81 70 25 4 1
BS28 38 59 1 2
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Relationship between mineral, quartz and pore volume of shale samples of Paleogene in Nanpu Sag
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Table 4 Pore structure parameters of shale samples of Paleogene in Nanpu Sag
b BET L3RI/ R/ AL R/ HfLILEmE/ LB FEfLAR
(m? - g™ (m’ - ) (m - g) (m’ - g™") (em® - g) nm

Y-1 5.09 9.31 2.55 6.34 0. 04 16. 54

Y-2 5.01 7.54 2.30 5.04 0.03 13.01

Y-3 13.36 15.96 6. 84 8. 87 0. 05 7.21

Y-4 9.10 11.79 4.58 6.98 0.04 8.98

Y-5 6.39 9.93 3.22 6.16 0.05 15. 41

Y-6 9.32 11.85 5.57 6.12 0.03 6.87

Y-7 6. 65 12. 00 4.25 7.55 0. 04 12.26

Y-8 9.39 11.94 4.56 7.38 0.04 7.64

Y-9 6.20 9.52 3.00 6. 04 0.05 14.97
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Fig. 10 Relationship between methane adsorption and TOC, BET surface, mineral content

of shale samples of Paleogene in Nanpu Sag
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