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Abstract Shale gas exists in forms of free state and adsorption state in shale. Micro pore and micro fracture in shale are the main
locations of the reservoir space and the drainage channels of the shale gas and the gas content is related to the pore fracture growth
degree. So it is very important to study the micro pore and the micro fracture in the shale reservoir. In this paper, based on the results
of the field emission scanning electron microscopy, the argon ion polishing and the nuclear magnetic resonance, the micro pore and
micro crack morphologies in the Upper Paleozoic in the eastern margin of Ordos Basin are analyzed. The pore size and the
development degree of the micro—scale pore, the nano-scale pore and the fracture are quantitatively analyzed. The comprehensive
analysis shows that the main reservoir space of shale is the micropore and the microcrack with organic pore as revealed mainly by the
argon ion polishing and the clay mineral micro pore as revealed mainly by the scanning electron microscope. The micron pore size is
in the range of 1.32~5.58 wm and its average area percent of pore is in the range of 19.48%~23.66%. The average size of the organic
micro pore is in the range of 56.51~80.75 nm and its average area percent of pore is in the range of 7.45%~9.66%. The percent of
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crack is in the range of 0.69%~5.13%. Effective porosity is in the range of 0.25%~1.33%, which accounts for 16% ~46% of total

porosity. Comprehensive analysis reveals that the shale reservoir of Shanxi of Taitou is the best, because of the relatively low buried

depth, the full development of micro—scale pore, the relatively high percentage of crack/micro crack of 56.51~80.75 nm and its

average area percent in the range of 7.45% ~9.66% . The proportions of the crack and the movable fluid are 2.18%, 10.82%,

respectively, and the mean value of effective porosity is 0.76% amounting to 16%~41% of the total pore. The quantitative study of

micro pore and micro crack provides a reliable basis for the further study of shale gas of Upper Paleozoic in this region.

Keywords east merging of Ordos Basin; Upper Paleozoic; shale; micron pore; nano—scale pore; percent of crack
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Fig. 1 Argon ion polishing photos of shale samples from Taitou
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Fig. 2 Scanning electron microscopy images of shale samples from Taitou
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Table 1 Aperture and surface porosity of micron pore
from sample TT-21

. B mML PEAL mfL Py
B/um  F/pm  E/pum %  FLRI%

21-1 13.02 0.11 3.35 17.0

21-2 11.77 0.19 2.76 22.3

21-3 14.75 0.16 3.74 18.8

21-4 10.98 0.11 291 22.5 2177

21-5 14.79 0.14 3.99 26.1

21-6 21.14 0.43 6.51 23.9
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Fig. 3 Aperture and surface porosity of micron pore from sample TT-21
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Table 2 Shale reservoir parameter table of Taitou

b &4
iy HOKOUILBR HOKSALBR KA "’Eﬁ%ﬁ? R THAIRE L S AL L
U A pm WALR fLARMmm ;%2/!7 /% 5 80% VY Mfms B BEH%
%/,
A¥E 1.92~3.98 19.48~23.66 68.34~80.75 8.93~9.66 0.69~3.79  7.85~17.16 1.51~3.91 1.00~3.90 0.60~1.09 22.0~4.0
i) (2.79) (21.62) (73.80) (9.28) (1.86) (10.71) (3.09) (2.83) (0.79) (29.0)
K 1.32~5.58  19.64~32.22 56.51~66.95 7.45~8.98 1.11~1.49  5.61~14.02 1.95~230 1.20~1.90 0.41~1.06 18.0~46.0
4 (3.23) (23.08) (61.50) (8.04) (1.33) (9.81) (2.12) (1.65) (0.59) (27.0)
117G 308 2366 61.98~76.50 8.06~9.37 1.11~5.13 4.42~1491 1.06~3.37 1.90~4.20 0.25~1.33 16.0~41.0
4 ' ’ (69.40) (8.53) (2.18) (10.82) (2.47) (3.10) (0.76) (29.0)
iy 1.32~5.58  19.48~23.66 56.51~80.75 7.45~9.66 0.69~5.13  4.42~17.16 1.06~3.91 1.00~420 0.25~1.33 16.0~46.0
5 (3.03) (22.55) (67.95) (8.61) (1.80) (10.44) (2.45) (2.53) (0.72) (28.5)
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Table 3 Aperture and surface porosity of nano—scale organic matter pore from sample TT-21

G R ARALE/Mmm /ML mm SFEFLAR mm 1L /% S AL %
21-1 46.1 4.07 32.03 3.5

21-2 378 2.86 151.71 9.8 8.96
21-3 43.66 5.02 22.79 13.6

e

4 TT-21 SERAEVEEIRAKZILEALEREFLESIT
Fig. 4 Aperture and surface porosity of nano—scale organic matter pore from sample TT—21
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Fig. 5 Distribution of residual porosity, effective
porosity and the threshold value
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Table 4 Data of nuclear magnetic resonance of Taitou
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KIFAH 1.6 078 209 1.63 046

e N S
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