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Basic geochemical and mineral composition data for shale samples, the Wufeng Formation

APUBR AR BRI R

WS SR (%)

Fedh i3
(%) (%) L ki it s RS PR 56

1 1.18 3.02 40.11 28.47 10.42 3.47 3.44 7.29 2.72

2 1.78 3.09 47.34 18.32 3.19 3.35 3.24 12.88 5.20

3 1.58 3.17 38.18 13.28 8.04 12. 14 2.87 12.28 13.12

4 3.78 3.19 33.47 18.49 7.4 2.49 5.42 14.20 5.94

5 4.64 2.96 61.14 9.1 5.98 2.41 4.24 14.40 1.80

6 3.90 2.89 61.35 8.24 2.85 1.87 3.02 20.80 1.71

7 3.13 2.90 44.45 11.42 3.38 2.46 0.00 23.24 5.80

8 3.91 2.94 45.08 16.88 2.15 2.01 0.00 29.05 4.76
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Fig.1 Characteristics of microscopy pores in shales under SEM, the Wufeng Formation
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Fig.2  Nitrogen adsorption — desorption isotherm of shale, the

Wufeng Formation
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Table 2 Nitrogen adsorption — desorption test results of shale,

the Wufeng Formation

. BN LA TEfLAR
Bt G X 3
(m*/g) (em’/g) (nm)

1 10. 1165 0.0121 6.0117
2 12.9502 0.0148 5.9612
3 12.8416 0.0181 6.4301
4 21.2751 0.0254 4.4651
5 22.1228 0.0226 4.3706
6 22.7677 0.0243 5.1415
7 24.3068 0.0211 5.0861
8 26.6449 0.0181 4.3146
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the Wufeng Formation
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Application of High - temperature Methane Adsorption Experiment to
Study the Adsorption Capacity of Methane in Shales from the Wufeng
Formation, Northeast Sichuan

ZHANG Ye —yu'?? | CAO Qian'>?, HUANG Yi"*" , QI Ming —hui'*" | LI Xiao —fu'",
LIN Dan'*?
(1. Shale Gas Evaluation and Exploitation Key Laboratory of Sichuan Province, Chengdu 610091, China;
2. Technical Innovation Center for Shale Gas Exploration and Development in Complex Structural Areas,
Ministry of Natural Resources, Chengdu 610091, China;
3. Sichuan Keyuan Testing Center of Engineering Technology, Chengdu 610091, China)

HIGHLIGHTS

(1) The effect of excess adsorption on adsorption capacity of the methane in the Wufeng Formation shale was
explored.

(2) The pore structure was an important internal factor that affects the shale methane adsorption capacity.

(3) Tt was proved that the adsorption curve under low pressure conditions was not suitable for directly evaluating

the adsorption capacity of methane in the Wufeng Formation shale.
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ABSTRACT

BACKGROUND: Shale methane adsorption capacity is not only a significant parameter to determine the
exploration and exploitation plan, but also a critical criterion to evaluate the potential of a shale gas reservoir.
Types of kerogen, total organic carbon content, mineral composition, maturity, and pore size are factors that affect
shale adsorption performance; however, not enough attention is being focused on the influence of excess adsorption
under high temperature and high pressure on shale methane adsorption capacity.

OBJECTIVES: To reveal the influence of excess adsorption under high temperature and high pressure on the
adsorption capacity of methane from the Wufeng Formation shale in Northeast Sichuan.

METHODS: Based on methods of field emission scanning electron microscopy, low — temperature nitrogen
adsorption test, and high — pressure methane adsorption test, the shale methane adsorption capacity under high
temperature and pressure was studied, and the influence of shale pore structure on the shale adsorption capacity was
analyzed.

RESULTS: The types of pore structure in the Wufeng Formation shale were diverse, including organic,
intergranular, intercrystalline, and intergranular dissolved pore. The average specific surface area was 19. 1282
m’/g, while average pore volume and pore diameters were 0. 0195¢cm’/g and 5. 2226nm, respectively. The
corrected adsorption capacity of shale in the Wufeng Formation was 2. 56m’/t. The Wufeng Formation shale
methane adsorption performance was controlled by specific surface area and pore volume. The larger the organic
matter content, the lower the thermal evolution of organic matter and the stronger its methane adsorption
performance. Pore structure was an important internal factor affecting the shale methane adsorption capacity.
CONCLUSIONS; The experimental adsorption curve under low pressure is not suitable for directly evaluating the

shale methane adsorption capacity.

KEY WORDS: Northeast Sichuan; the Wufeng Formation; shale; methane; adsorption capacity; pore;

supercritical state
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