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Abstract; It is a key step for reservoir evaluation and development of shale gas to analyze characteristics of the micro-
scopic pores in organic-rich shale and quantitatively characterize their pore size distribution. Based on core description,
thin section inspection , X-diffraction , SEM and nitrogen adsorption test, this paper analyzed mineral components, classified
microscopic pore types and also quantitatively characterized pore size in organic-rich shale samples of the Shahejie For-
mation in the Zhanhua sag, Bohai Bay Basin. The results show that the samples are characterized by high carbonate con-
tent and low clay content. According to their positions in the formation, genetic origin and occurrence , the reservoir spaces
are divided into two types,namely pores and fractures,and their size classification criteria are determined. The pores con-
sist of mineral matrix pores and organic pores. The fractures include structural ,inter-bedded , over-pressure induced , dia-
genetic and organic shrinkage fractures. Nitrogen adsorption test mainly displays three types of curves which represent the
spatial distribution of micropores, mesopores and macropores in the shale samples respectively. While nitrogen adsorption
test mainly measures the mesopores and is relatively insensitive to other pore size types,SEM can reveal the characteris-
tics of macropores much more clearly. It is suggested to further perform measurements of carbon dioxide adsorption, Nano-
CT and mercury injection to quantitatively characterize the size and spatial distribution of the micropores and macropores
in the shale.
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Fig. 1  Microphotographs of mineral components in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 2 Classification of reservoir spaces in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 3 Microphotographs of pore types in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 4 Microphotographs of pores and fractures in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 5 Fracture characteristics in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 6 Isothermal nitrogen adsorption and desorption curves in the shale of the Shahejie Formation in Zhanhua Sag
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Table 1 Pore structure parameters derived

from nitrogen adsorption test in the shale of the

Shahejie Formation in Zhanhua Sag

Bpn e Jpym PR tt?@mﬁ/ FR IR R, % “LJML{/I FLIBAR TR %/ %
nmo(mT T g, gl FAL (em™-g7) g ifl KAL

1 Y117 3 386. 40 5.19 12. 450 00 37. 86 61.53 0.61 0.015 98 9.59 83.27 7. 14

2 L67 3313.62 41.36 0. 620 90 0 84. 81 15. 19 0. 004 65 0 67. 11 32.89

3 BS5 4 764. 45 4.58 6. 106 30 37.40 62.05 0.55 0. 007 29 11.58 80.98 7.44

4 Y120 3 570. 50 30. 21 0.537 38 0 90. 53 9.47 0. 003 20 0 74.03 25.97

5 Y117 3 347.00 6.79 0. 401 00 0 99. 36 0. 64 0. 000 83 0 95.04 4.96

6 BS5 5 454.70 12.92 1.589 50 0 96. 87 3.13 0. 005 22 0 84.45 15.55
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Fig. 7 Distribution of pore diameters from nitrogen adsorption test in the shale of the Shahejie Formation in Zhanhua Sag
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Fig. 8 Histogram of pore diameters from SEM in the
shale of the Shahejie Formation in Zhanhua Sag
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