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Fracture stress sensitivity of organic-rich shale
under the action of oxidation fluid

YOU Lijun]‘z, CHENG Qiuyangl ,KANG Yili', CHEN Qiangl ,CUI Jia’

(1.College of Petroleum Engineering , Southwest Petroleum University , Chengdu City , Sichuan Province ,610500, China ; 2.State
Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development , Beijing City, 100083, China)

Abstract: Organic matter and pyrite in shale deposited in reduction environment, which are easy to be oxidized and dis-
solved. Oxidation is useful to the reform of the seepage channels of shale matrix, but its influence on the stress sensitivity of
permeability of shale fracture is not clear. Artificial fractured samples were imbibed in distilled water or 15% oxidation liq-
uid for 24,48 ,and 72 h respectively. Samples permeability were measured after the samples were dried. The stress sensitiv-
ity of the samples that soaked for 72 h were evaluated. Meanwhile, the ion type and concentration of the solution were test-
ed, and the change of shale composition and structure before and after oxidation were characterized by X-ray diffraction
(XRD)and scan electron microscope (SEM). Results show that the permeability of the samples soaked in distilled water is
increased by 0.42-6.15 times and the stress sensitivity coefficients range from 0.514 to 0.587. The permeability of rock
samples soaked in the oxidation fluid is increased by 5.53-65.45 times, while the stress sensitivity coefficients range from
0.482 to 0.517. lon analysis and XRD test results show that the oxidation can significantly reduce the content of dolomite
and calcite, and pyrite even disappears completely.But the content of clay mineral , quartz and feldspar remains unchanged.
It means that selective oxidative dissolution occurs on the fracture plane. The section observation and SEM image of the
sample confirm that oxidation fluid infiltrates along the crack and the lamellation, inducing and expanding cracks and im-

proving micro—and nano porosity.It is proved that the oxidation results in the expansion of pore and crack in shale. Selec-
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tive oxidative dissolution of minerals on the fracture plane and the consequent expansion of pore and crack caused by oxida-

tion, which helps to remain relatively high flow capacity during fracture closure and reduce the stress sensitivity damage.

Key words: shale gas reservoirs; natural fracture; stress sensitivity ; oxidation fluid; oxidative dissolution; expansion of pore

and crack
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Tablel Basic parameters of fractured outcrop shale samples
in the Longmaxi Formation , eastern Sichuan

a2 K /mm HAR/ mm BIBER/mD
LY-1 45.09 24.89 1.76
LY-2 42.11 25.05 0.33
LY-3 34.33 24.94 2.80
LY-4 38.87 25.23 0.31
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Fig.2  Cross section of fractured samples after immersion
in distilled water or oxidization fluid for

different time lengths
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Fig.3 Permeability of fractured samples after immersion
in distilled water or oxidization fluid
for different time lengths
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