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Adsorption characteristics of shale reservoirs

in the Jingmen area and application of adsorption potential theory

Yue Changtao, Li Shuyuan, Li Linyue, Wen Hailong

(College of Science, China University of Petroleum, Beijing 102249, China)

Abstract ; Organic carbon content, carbon isotope analysis of kerogen, X-ray diffraction and low-temperature CO,+

N, adsorption tests were usedto investigate the conventional geological properties and pore characteristics of shale

samples from the Jingmen area. The results show that the shale samples have high organic carbon content, high

maturity, and well developed pore structure. A gravimetric method was used to make isothermal adsorption experi-

ments, and an isothermal adsorption model was established to measure the effect of moisture and temperatureon

adsorption. Results show that the shale samples have good adsorption properties with an average adsorption
rp p g P prop 2 P

volume of 2.52 ml./g. A Langmuir model fits well with the adsorption curves. The adsorption capacity of shale

samples decreases as moisture content and temperature increase. Adsorption potential theory was used to explain

the controlling factors, and the results showed that it is more useful when adsorption potential is high.
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Table 1 Geologic parameters of shale samples from the Silurian Longmaxi Formation in the Jingmen area

e TR oy FE w(TOC)/ FReAR HUUR B
i b7 854 = i % 813C/ %o eSSl R/ %
JING-1 AR YRR M 4.17 -24.7 m 1.99
JING-2  ¥4H ) RERER B 1.02 -24.8 m 2.07
JING-3 A o R R EBAD R TT 0.43 -24.5 JilE 1.92
RESh RN At %
G5 KA KA Iy s Hz=f WRE B
JING-1 47.7 8.6 0.7 6.5 6.6 29.9
JING-2 46.9 0.4 7.1 1.4 44.2
JING-3 34.5 9.6 2.4 53.5
BEa B0 AR & i % HEEH (m? - g ') FLBARY (em® - 2)
i S S I K cC /S A AL KIL L AL KL
JING-1 16 77 7 1971 839  0.11 0.006 0.002  0.007
JING-2 17 67 16 8.99 2.85 0.003 0.014
JING-3 10 63 27 3.77 4.03 0.001 0.004
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Fig.3  Isothermal adsorption curves of shale samples from
the Silurian Longmaxi Formation in the Jingmen area
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Table 2 Fitting results of Langmuir equation

% B/ (mL - g’l)

(1)

J£71/MPa JING-1 JING-2 JING-3
il b T, X — G RR O AL E E (2) 10 ~ SR OB bR B bR R
25 MPall 18 [ Fhat B WSS T F1 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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s /g’ S /, S Al S Y /\
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Fig.4 Fitting curves of Langmuir equation
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Table 3 Adsorption potential of methane adsorption

of shale samples from the Silurian
Longmaxi Formation in the Jingmen area
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Fig.7 Isothermal adsorption curves at different moisture
of sample JING-1 from the Silurian
Longmaxi Formation in the Jingmen area
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Table 4 Adsorption potential of samples with
different TOC at same adsorption volume from the
Silurian Longmaxi Formation in the Jingmen area

I B3R/ (kI + mol ™)

W/ (mL - g7!)

JING-1 JING-2 JING-3
0.3 10 952.23 7 931.75 6 612.42
0.5 9 664.75 5122.37 4 324.84
0.7 8 816.71 4 052.01 1 691.09
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