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威远地区页岩岩心的无机组成、结构及其吸附性能
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摘要： 

页岩含气量是页岩含气性评价、资源储量预测的关键参数，其值与页岩的组成、结构和吸附性能密切相关，但过去

对页岩的无机组成及其对页岩吸附能力影响的研究相对较少。为此，利用四川盆地威远地区的页岩岩心，采用扫描

电镜（SEM）、X射线荧光光谱（XRF）、X射线衍射（XRD）、傅立叶红外光谱（FT-IR）、低温N2吸脱附方法分

别对岩心的无机组成、表面性质、孔结构进行了表征；采用重量吸附法测试了岩心对CH4和CO2的吸附性能。结果

表明：①该页岩岩心中含有大量的石英和方解石、少量的黏土矿物（蒙脱石、伊利石、绿泥石）和多种金属元素，

因此岩心脆性大；②岩心内部含大量的孔隙和大孔，微孔很少，比表面积和孔容均很低，因此吸附能力较低；③

CH4主要以游离形式存在于岩心孔隙中，岩心对CH4的吸附量为0.88~1.89 m3/t（25 ℃）和0.47~0.86 m3/t
（40 ℃），岩心对CO2的吸附性能高于CH4。 
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The inorganic composition, structure and adsorption properties of the shale cores 
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Abstract: 

The gas content of shales is the key indicator to evaluate the gas bearing capacity of shales and to 
forecast the shale gas reserves, which is closely related to the inorganic composition, structure and 
adsorption properties of shales. However, few references can be found about the research of the shale's 
inorganic composition and its effect on the adsorption properties. In view of this, the inorganic 
composition, pore structure and surface properties of the shale core samples obtained from the Weiyuan 
gas reservoirs in the Sichuan Basin are characterized by using the Scanning electron microscopy (SEM), 
the X ray fluorescence spectrometer (XRF), the X ray diffraction (XRD), the FT-IR spectroscopy, and the 
low temperature N

2
 desorption method, respectively. Meanwhile, the adsorption properties of the shale 

samples for CH
4
 and CO

2
 are measured by using the gravimetric adsorption method. The following 

results are obtained. (1) The shale sample contains a lot of quartz, calcite and a small amount of clay 
minerals, such as montmorillonite, illite, chlorite, and many other metal elements, which results in the 
brittleness of this shale sample. (2) A lot of fractures and macropores but few micropores are found in 
the shale sample; the specific surface area and the volume of pores are so small that the adsorption 
ability of this shale sample is low. (3) Freestate CH

4
 exists in the pores of this shale sample with the 

adsorption capacity of CO
2
 up to 0.88 ~ 1.89 m3/t （25 ℃） and that of CH

4
 up to 0.47~ 0.86 m3/t 

（40 ℃）. 
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