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1
Sampling locations in Chongqing
Table 1 Provenance and characters of the studied samples
XRD /(wt. %)
TOC/% /%

JPW 4.35 6.91 43.6 11.7 1 32.5 8.2 3

PSO 2.99 5.02 43.8 9.4 2.2 30.6 12.5 1,5

NSO 1.64 4.13 58.2 9.1 1.1 24.4 6.3 0.9

SSO 2.79 5.33 53.1 12.5 1.9 29.6 2.2 0.7

2.2
) N,
. [ 3] ,
b 9
b
[26,27]
BJH dV/dD—D
[ 3(b], o vV
) . D o
Fig.2 Mineral composition of Longmaxi Formation shales
10nm
, 3~6nm,
49.7%.10.7%  7.3%., 2 ,
24.4%~32.5%, 29.3%., l.4~4cm’/100g, 2.6cm’/100g,
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3.8~7.4nm, 4.13% ~6.91% , (>50nm) , ,
BET 14~26m?®/g, ,
, (< 2nm) , (2~50nm) R
. 53.42% ~73.94%, .
3

Fig.3 Nitrogen adsorption-desorption isotherms and pore size distribution

2 ~

Table 2 Pore parameters of shales form nitrogen adsorption and CO, adsorption

N; CO:
BET BET BJH BET
/(m? « g~ 1) /(m? < g 1) /(em® + 100g~ 1) /Cem® + 100g~ 1) /nm /(m?« g 1) /Cem® + 100g™ 1)
JPW 26 14.2 2.3 1.2 7.4 11 0.51
PSO 20 8.9 1.6 1.0 3.8 10 0.40
NSO 14 8.2 1.1 0.2 5.0 6 0.14
SSO 19 10 1.4 0.4 5.9 9 0.29
2.3 s 60~
. 420nm R ,
, (FE—SEM) , 80nm o
. 4 , [ 4]
) ) — , , L 4(d]
, o R 4
3 . , L 4Ce)]
, , ,
LAl 50 ~700nm,
) ) (G
sl 80~300 nm [ 4], , .
o ,
o[ 4(b)]  SEM , .
0.1~2pm 5 s s

, . [ 47,
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2.4 (>2.5MPa) ,
’ o 5 ’ CH4
, CO, I ,
, CH, CO,2 Langmuir , (35391,
’ 50°C 70°C . . P \%4 - VL
5 . V=Vip 5P P P, 1P (0
’ 7CH4 C()Z ) .V ’1113/t;‘/'L
Langmuir ,m’/t, ;P

,MPa; P, Langmuir ,MPa,

4
Fig.4 Microscopic characteristics of different shale pores
(a) 3 (b) ;(0) s (d) ;(e)
(D ; ( ) ( )
5 CH, CO,

Fig.5 Isotherms of CH, and CO, on shales

Langmuir Langmuir V.  1.4~3.07m?/t, Langmuir
, 70°C P, 1.72~2.48MPa; CO,  Langmuir
, 3 . CH, Vo 3.57~4.19m” /t, Langmuir P, 0.92~
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: . CH,, X
CO, N , CH, .CO,
3 Langmuir
Table 3 Adsorption capacity and Langmuir parameters
/C 0~5MPa /(m® et Vi/(m? et D) Py /MPa
CH, 2.32 3.07 1.75
JPW 70
CO; 3.58 4.19 0.92
CH, 1.81 2.58 2.20
PSO 70
CO; 3.15 3.93 1.44
CH, 0.90 1.40 2.48
NSO 70
CO; 2.70 3.57 1.99
CH, 1.69 D) 1.72
SSO 70
CO; 3.17 3.81 1.07
6
Fig.6 The relationship between adsorption capacity and porosity
CO,
2.5.3 o

. Kang

’

Langmuir
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1948
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N, SEM , , TOC
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7 TOC N
Fig.7 Relationship of TOC content, porosity, pore volume and adsorption gas content
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Fig.10  Selectivity of CO,/CH, adsorption on shales
2) Langmuir [3] Chalmers G R L,Bustin R M.Lower Cretaceous gas shales in
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High-pressure adsorption characteristics and controlling factors of CH,

and CO; on shales from Longmaxi Formation,Chongqing,Sichuan Basin

Zhu Yang-sheng'?,Song Xue-hang',Guo Yin-tong®’,Xu Feng®,Sun Nan-nan', Wei Wei'"’
(1.CAS Key Laboratory of Low-Carbon Conversion Science and Engineering . Shanghai Advanced Research Institute
Chinese Academy of Sciences,Shanghai 201203 ,China ;
2.School of Environment and Chemical Engineering ,Shanghai University ,Shanghai 200444 ,China ;
3.State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and Soil Mechanics .
Chinese Academy of Sciences ,Wuhan 430071, China ;
4.School of Physical Science and Technology ,Shanghai Tech University ,Shanghai 201210,China)

Abstract ; Adsorption isotherms for CH, and CO, under different temperatures were measured by high pres-
sure adsorption analyzer on the Longmaxi Formation shale samples collected from Chongqging region in Si-
chuan Basin.Meanwhile, various characterization methods such as gas adsorption (N, ,CQO,) analysis, field
emission scanning electron microscope (FE-SEM) and X-ray diffraction (XRD) were used to analyze the
influence of porous structure, TOC , mineral composition, temperature and unit change in pressure on the
absorption behavior. Type I isotherms were obtained for the adsorption of both CO; and CH, on the sam-
ple,and the experimental data can be fitted very well by the Langmuir model. The pore volumes and BET
specific surface areas are positively related to the saturated adsorption capacity. TOC and clay mineral com-
position affect the gas adsorption through controlling of the porous structure (micron and nanometer
scale).Micropore and mesopore were mostly originated from the organic matter and increased with the in-
crease of TOC.The higher the TOC value and the clay mineral contents,the greater the adsorption capaci-
ty,while brittle minerals had a negative effect on adsorption capacity. Furthermore, CO; and CH, adsorp-
tion capacity decrease with temperature rising on account of gas desorption rate increasing.In addition, the
sorption capacity of CO, is always higher than CH,.

Key words:; Shale; Pore structure; CO, sorption; CH, sorption;Sorption properties; Controlling factor



