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Pore characteristics and evaluation of shale reservoir in Lower Carboniferous Luzhai
Formation, northern part of middle Guangxi Depression
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Abstract: The upper Paleozoic Marine shale in middle Guangxi Depression, namely Guizhong Depression, has experienced
complex tectonic evolution and thermal evolution. As the main production layer of shale gas, the microscopic pore structure
characterization and reservoir pore evaluation of the shale in lower Carboniferous need to be studied urgently. Focus on the Lower
Carboniferous Luzhai Formation shale reservoir in the northern Guizhong Depression, the material composition and reservoir pores
of the shale are characterized and evaluated in detail by rock thin section, scanning electron microscope, Xray diffraction, porosity
and isothermal adsorption tests on samples both from fields and cores. The results show that the TOC in the shale of Luzhai
Formation is 0.4 % ~ 6.6 %. The organic matter is in the stage of high mature to over—mature thermal evolution. The content of
brittle minerals such as quartz is high, with a good fracturing ability. The shale in Luzhai Formation, with an average porosity of
2.91 % and an average permeability of 0.007 9 x107um’, is a kind of low porosity, ultra—low permeability and good breakthrough
pressure shale gas reservoir. There are five types of pores in the shale reservoir: the residual intergranular pore, intergranular pore,
intragranular dissolved pore, clay minerals interlayer pore and organic pore. The main contributors are the clay minerals interlayer
pores, the organic pores and the pyrite intergranular pores. The aperture rangs from 17 nm to 65 nm, most of which are microporous
or mesoporous with the scale less than 50 nm. The connectivity between the pores is poor and there is a certain connectivity inside
the pores.

Keywords: shale, reservoir evaluation, microscopic pores, Lower Carboniferous, middle Guangxi Depression(Guizhong Depression)
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Fig. 1  Location of northern part of middle Guangxi Depression and comprehensive histogram of Lower Carboniferous Luzhai Formation
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Table 2 Statistics of pore volume and surface area of shale in C,/z of northern part of middle Guangxi Depression

G g VR () TOC R, LA (mL/g) LR & L A1 tt%@zﬁm
(%) (%) el AL KL AL AL ML kAL (mYg)
1-YY RIKEOJRFKA 3083.01  0.29 0.0005 0.0014 00011 0.0029 15.36 47.44 37.2 1.239
2-YY EKOASFIRS 307551 176 3.83 0.0049 0.0056 0.0020  0.0126 39.01 44.75 16.24 10.408
3-YY KEBORRITIES 3 090.07  2.73 0.0035 0.0048 0.0022 0.0104 33.14 45.79 21.07 7.238
4-YY REBOBRFEJRA 309251 328 405 0.0025 0.0028 0.0030  0.0083 30.05 33.77 36.18 5.436
5-GLD BOEFRE 187570 483 242 0.0016 0.0021 00011 00048 33.95 4286  23.19 3.641
SEAAE 258 343 00026 0.0033 00019  0.0078 30.30 4292 2678 5.592
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