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The characteristics of nanoscale pore and its gas storage capability in the
Lower Cambrian shale of southeast Chongqing

HAN Shuang-biao" > ,ZHANG Jin-chuan'?,YANG Chao'* ,LIN La-mei'?,
ZHU Liang-liang' > ,CHEN Yong-chang'> , XUE Bing'~
g g g g )
(1. School of Energy Resources , China University of Geosciences( Beijing) ,Bejjing 100083 , China ;2. Key Laboratory of Shale Gas Exploration and Evaluation ,

Ministry of Land and Resources ,Beijjing 100083 , China ;3. Key Laboratory of Tectonics and Petroleum Resources of Ministry of Education ,China University of
Geosciences , Wuhan 430074, China)

Abstract; The Lower Cambrian shale cores in southeast Chongqing were systematically collected, observed and de-
scribed. Using total organic carbon content, XRD analyses, methane isothermal adsorption and nitrogen adsorption
method , the nanoscale pore structure types, characteristics and influenced factors were analyzed and its impact on gas
content was discussed. The results show that the nanoscale pore structures in the shale are complex,and are divided in-
to three structure types based on the nitrogen adsorption-desorption curves and pore diameter distribution. The
nanoscale pores mainly consist of cylinder pores with two open ends, slit type pores with parallel plates, and wedge
shape pores with all sides open, which are related to the organic matter. The pore diameters are generally less than
60 nm,and have 2-5,8-12 and 24-34 nm peak distributions. Total volume percentage of macropore ( >50 nm) is
8.5% ,the BET surface area percentage is 0. 3% . Total volume percentage of mesopore (2-50 nm) is 82. 1% ,the
BET surface area percentage is 79. 0% . Total volume percentage of micropore (<2 nm) is 9.4% ,and the BET surface
area percentage is 20. 7% . TOC is the main controlling factor of nanoscale pore structure characteristics and the organ-

ic matter is the material basis of total pore volume and BET surface area. There is an obvious linear correlation between
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total pore volume , BET surface area and gas adsorption capacity.

Key words : southeast Chongging;the lower Cambrian formation ;nanoscale pore ;shale gas
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Table 1 The results of nitrogen adsorption and methane

isothermal adsorption

. BET It BJH &AL WM&
w0 wmEy kB R/
Ty (mLeg ) ()
YDNO1  Wi#Rb1JF 21.47 12,600  0.0140 3.34
YDNO2 A1 2630 14.060  0.0130 2.43
YDNO3  #iF1H 36.98  24.940  0.0190 4.36
YDNO4 iRkl I 49.58  27.770  0.0200 5.04

WAk I 58.63 1.729
WAk I 68.53 2.797
wWR I 79.00 4.304
R 962.43 1.970
AR I 1020.00  3.441
PR 1 JE 1083.00 2354
PR 133300 22.390
TERH1 It 139400 2.874

0.002 0 2.01
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0.004 7 2.62
0.003 9 1.13
0. 005 4 1.24
0.004 3 1.18
0.017 1 4.69
0. 006 0 2.20
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2.2 PARFFEER JERERSILEDH

EE XM AT T AR S R AR T
FERG VU BET LR M 1.729 ~27.770 m*/g,
494 10.100 m*/g, BIH & FLAKFIN 0.002 0 ~
0.020 0 mL/g, ¥4 0.009 3 mL/g, K3 H A4
br dV/1g d FonFLAARFRXT L B AR X BUE W 10T, e e
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Fig. 2  Nitrogen adsorption isotherms of samples
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Fig. 3 The pore diameter distribution of samples
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