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Pore connectivity of marine high—maturity shale gas reservoirs:
A case study in Longmaxi formation, Pengshui area

XIAO Dianshi', LU Shuangfang', FANG Dazhi*, KONG Xingxing', CHEN Fangwen', LI Jijun'

(1.Key Laboratory of Deep Oil and Gas, China University of Petroleum (East China), Qingdao, Shandong 266580, China;
2.Nanchuan Shale Gas Project Department, Sinopec East China Oil and Gas Company, Chongqing 408400, China)

Abstracts: Micro— pore connectivity affects the seepage and production of shale gas, but there are less research on shale
connectivity currently. Taking the Wufeng—Longmaxi formation shale gas reservoir in Pengshui area as an example, the connected
pore assemblages of shale gas reservoirs were classified, and then the pore—throat connections of different types of shales were
discussed based on a variety of experimental methods. Four types of connected pore assemblages were classified in shale, that is,
organic pore interconnection, organic pore—micro—{racture interconnection, organic pore—clay pore interconnection, and clay pore—
intergranular pore interconnection. Organic—rich shale, mainly composed of interconnected organic pore assemblages, conforms to
the short—conduit pore—throat assemblage model with the minimum pore—throat ratio. While medium—1low organic shale, mainly
composed of interconnected organic pore—clay pore assemblages, is a composite model of short—conduit and tree—shaped pore with
the relatively large pore—throat ratio. When the ratio of TOC/clay mineral content decreases, the tree—shaped pore—throat ratio
increases and the pore— throat ratio decreases. The combination of small pore throat ratio and high content organic pore
interconnection is conducive to reducing water lock damage caused by fracturing fluid retention.
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Fig. 1 Relation between shale gas content and TOC of

Longmaxi formation in Pengshui area
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Table 1 Basic characteristics of shale gas samples and calculated content of different pore types
L W R®B o0 A% b/ JUKBY HSHUERY ARSI,
s m ey % % % (em’-g™) (em®-g™) HHLFL Hi L0y Wtk )
HRAL Al fL
PY1-2 2 156.98 S 3.52 63.0 29.0 0.0111 0.010 6 70.6 10.4 19.0
PY1-6 2151.20 = 3.63 55.6 23.3 0.0105 0.0108 71.6 8.2 20.2
PYI-13 213477 £ 1.88 41.0 32.0 0.004 6 0.007 0 44.4 29.4 26.2
PY1-22 2 106.35 T 0.90 34.0 34.0 0.0059 0.005 5 27.2 40.1 32.7
LYI-6 2 828.68 T 4.87 55.8 23.0 0.014 8 0.0135 77.2 6.6 16.3
LYI-12  2820.24 = 4.50 53.0 22.0 0.012 1 0.0127 75.8 6.6 17.6
LYI-18  2805.50 = 1.70 41.0 30.0 0.006 2 0.006 7 42.3 29.1 28.5
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Fig. 2 Microscopic characteristic of main pore types of shale samples of Longmaxi formation in Pengshui area of Sichuan Basin
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Fig. 3 Types of connected pore assemblages of shale samples of Longmaxi formation in Pengshui area in Sichuan Basin
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Fig. 4 Experimental results of high pressure mercury injection and low temperature nitrogen adsorption

for typical shale samples of Longmaxi formation
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Fig. 6  Adsorption and condensation of nitrogen in three types of pore—throat networks at critical temperature
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Fig. 7 Comparison of pore—throat distributions derived from mercury intrusion and low temperature nitrogen adsorption
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