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Fig. 2 Organic pores in shales
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high efficiency development of shale gas. In this paper, based on volumetric methane adsorption isotherm
experiments,using selected shale samples,a series of adsorption isotherms under different temperature,
pressure, particle size, moisture were obtained on different samples. The characteristics of the adsorption i-
sotherms were analyzed and the adsorption rules were compared to the Langmuir equation. And the phe-
nomenon and mechanism about bending of methane adsorption isotherm for shale were analyzed particular-
ly. The findings indicate that.for low TOC shale,there were differences between the obtained adsorption i~
sotherms and standard type | TUPAC adsorption isotherms,and the adsorption was not in accordance with
the Langmuir equation absolutely. At different temperature and particle size of shale sample,differences be-
tween the isotherms and standard type | adsorption isotherms were absolute. The sample moisture has an
enormous effect on adsorption capacity of shale to methane. The bending of adsorption isotherms for shale
to methane may occur while pressure was at critical pressure of methane or so. The reasons for this may be
experimental error,heterogeneity of shale,matrix swelling and the absence of adsorption phase.

Key words: Shale gas; Adsorption; Adsorption isotherm;Langmuir equation;Critical pressure; TOC

Micropore Characteristics of the Organic-rich Shale in the 7" Member

of the Yanchang Formation in the Southeast of Ordos Basin

YANG Wei'? ,CHEN Guo-jun', LU Cheng-fu' ,ZHONG Jia-ai'?,XU Yong'?,
YANG Shuang'?,XUE Lian-hua'

(1. Key Laboratory of Petroleum Resources ,Gansu Province/Key Laboratory of Petroleum Resources Research ,
Institute o f Geology and Geophysics ,Chinese Academy of Sciences ,Lanzhou 730000 ,China;
2. University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: Micro-porosity structure and morphology of organic-rich shale in the 7" Member of the Yanchang
Formation in Ordos Basin was investigated using low pressure N, adsorption analysis,field emission scan-
ning electron microscope observations,and combined with effective porosity and Pulse-Decay permeability.
The results show that the pores in the black shale are generally in nano-scale except some interparticle
pores in micrometer-scale developed between clay minerals. Pores can be classified into interparticle pores,
intergranular pores in pyrite framboids, dissolved intragranular pores, organic pores, and micro-fractures.
The interparticle pores in clay minerals are the best in pores,and the organic pores are relative less. The
pore size are complex with abundant mesopores (2-50nm) , macropores (>>50nm) and a small number of
micropores (0-2nm). Samples with the highest pore volumes contain a plenty of mecropores and macro-
pores,and samples with the highest special surface area have high quality micropores and finer mecropores
(2-10nm). The permeability in samples has no relative with other parameter for it is related to the degree of
fracture development,pore structure, etc.

Key words: Shale; Porosity feature; Nitrogen adsorption; FE-SEM; Ordos Basin



