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Abstract ; The Wufeng-Longmaxi Formations shale gas in Pengshui area, southeastern Chongqing, was studied through
several pore characterization experiments including low-temperature carbon adsorption ( LTCA ) ,low-temperature nitrogen
adsorption ( LTNA) ,nuclear magnetic resonance ( NMR) ,high pressure mercury intrusion porosimetry ( MIP) ,scanning
electron microscopy (SEM) ,and Helium porosity measurement. The shale pore structure was comprehensively described,
and the characterization and classification methods of full range of pore size were established to study their individual con-
tributions to shale gas occurrence and migration. The results show that the pore volume by Helium porosity measurement
is the largest,followed by LTNA and NMR. The latter two have obvious advantages in characterizing smaller ( <10 nm)
and larger pores,and thus the combination of LTNA and NMR can be applied to the characterization of full range pore
size distribution of shale. The distribution reveals a wide range of shale gas pore distribution,but 70% of the pore volume
is concentrated in pores less than 25 nm in diameter. Combined with fractal features,the pores can be divided into micro-
pores,small pores, mesopores and large pores in diameter with a lower boundary of 5 nm,25 nm and 100 nm. The pore
throat size is mainly a result of organic matter and clay contents. The larger pores are composed of intergranular pores and
inter-clay-layer fractures. The mesopores are also affected by intragranular dissolved pores. The micropores and small
pores are the main sites where the shale adsorbed gas and free gas occur. The small pores and mesopores are inter-con-
nected, providing channels for the shale gas to migrate in the matrix. The research results are significant as it may guide
the classification of shale gas reservoirs and the understanding of infiltration mechanism.
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Table 1 The geological information of shale gas samples from the Wufeng-Longmaxi Formations in the Pengshui area,Sichuan Basin

GG JEL WE/m LB/ % TOC/ % AL A &%%?ﬁ??ﬁt/
s Kitoy R KA (nm - ms™)

LYl -4 2832.3 6.40 5.63 70.90 15.70 5.40 4.40 7

LYI -5 2830.9 6.30 6.46 61.80 21.80 4.60 7.50 8

LYI -9 2824.4 5.60 5.04 58.60 21.80 8.70 6.50 7

LYl -16 2811.6 4.30 4.01 46.60 30.10 5.80 12.80 10

LY -19 2794.4 3.20 1.38 38.20 41.00 7.00 11.90 30

PYI -2 2 156.9 3.60 3.80 55.00 31.70 6.70 3.00 5.5

PY1 -5 L] - 2152.8 3.00 3.48 46.10 29.10 10.30 9.80 8

T Ehi% A

PY1 -6 2 151.2 3.06 3.63 55.60 23.30 12.30 7.10 22

PY1 - 11 2 138.8 2.20 1.52 38.50 31.60 7.50 19.60 20

PYI -13 2134.7 1.80 1.88 41.00 30.00 9.60 13.85 70

PY1 -22 2 106.3 2.20 1.20 34.00 34.00 10.50 15.40 70
JY194 -3 -7 2 686.0 4.00 2.92 46.20 30.40 14.40 5.90 15
JY194 -3 -10 2 654.2 2.90 1.53 36.00 44.50 8.90 8.40 50
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Fig.1 The characterization of shale sample pores by SEM images from the Wufeng-Longmaxi Formations in the Pengshui area,Sichuan Basin
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Fig.3 The NMR signal of dried samples and its correlation with clay content and TOC in the Pengshui area,Sichuan Basin
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Table 2 The comparison of measured pore volumes obtained by different experimental methods on
the samples from the Pengshui area,Sichuan Basin
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LYI -4 0.025 1 0.022 9 91 0.008 1 32 0.019 9 79 0.026 3 105
LYl -5 0.024 7 0.020 3 82 0.008 9 36 0.020 0 81 0.026 3 106
LY1 -9 0.0220 0.015 4 70 0.007 0 32 0.015 1 69 0.020 8 95
LYl -16 0.016 9 0.012 6 75 0.004 4 26 0.0117 70 0.016 4 97
LY -19 0.012 5 0.006 8 55 0.004 2 33 0.008 7 69 0.010 6 84
PY1 -2 0.014 1 0.0111 79 0.005 8 41 0.011 0 78 0.013 7 97
PY1 -5 0.011 8 0.010 1 86 0.003 9 33 0.008 7 74 0.011 4 97
PY1 -6 0.011 8 0.010 5 89 0.004 4 38 0.010 0 85 0.013 6 116
PY1 -11 0.008 6 0.006 0 70 0.004 3 50 0.006 6 77 0.008 8 102
PYI -13 0.007 1 0.004 6 65 0.005 2 73 0.003 8 54 0.006 2 88
PY1 -22 0.008 6 0.005 9 69 0.003 9 45 0.005 6 65 0.008 5 98
JY194 -3 -7 0.0157 0.011 2 72 0.006 3 40 0.012 3 78 0.016 1 102
JY194 -3 -10 0.011 4 0.008 2 72 0.005 0 44 0.007 5 66 0.0117 103
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Fig.5 The comparison of pore size distribution revealed by different experimental methods on

the typical shale samples from the Pengshui area,Sichuan Basin
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