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, TOC, 12 h .
, X- C ,
o , N Bruker D8 ADVANCE X
’ ’ :X (CUKO{;
TOC, 0.154 nm); 40 kV, 40 mA;
’ D .1( (26)/m1n0
o PCTProE&-E R
110°C 48 h o
1
1.1 0~12 MPa, AP=2 MPa,
(Tr)28.8%C, (Ts)60£17C,
. AT==40.2C, 26°C,
. 80~100 50%~60%,
N (Krooss et al. , 2002; Busch et al.,
. 1, 2004 ; Siemons et al. , 2007),
(0°C,101. 325 kPa)
1 . ml/g.
Table 1 The samples information and the calculated 1.3
methane sorption capacities of Cambrian shales Brunauer  (1940) 5
TOC (%) , I
V[‘(mL/g)
HBL-1 1.61 1. 95 (]avadpour, 2009’
HBIA4 1.55 2.47 I ks | 2009)
HBL-7 2.28 2.63 ~oucks et al. , ’ ’
HBIL-10 1.08 1.63 (Gan
HBL-13 1.83 2.72 et al., 1972; Marsh, 1987; Chalmers et al.,
HBI-15 1.58 2.47 2008) . I . I
NTT-1 4.16 4.10 Langmuir
NTT-2 2. 84 5. 30 .
NTT-3-1 3.71 3.92 (Langmuir, 1918).
NTT-3-2 2.98 2.76
NTT-3-3 3.18 3.38 ’ ’
NTT-3-4 2.54 3.25 (Lowell et al. ,
1984),
MU-2-1 2.39 3.99
MU-2-2 2.90 4. 35 ’
MU-2-5 2.77 3.03 Langmuir , Langmuir
MU-4-1 1. 38 1.76 X
MU-4-2 1. 29 1.36 ’
V=V XP/(P,.+P) @)
Langmuir (@) 14 P }
P, Langmuir ,
1.2
TOC LECO (C230 ;V  Langmuir s s
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H ’
. 36. 7% ~52. 5% . 34%
( ,2006; ~57. 6% ; .
,2008; ,2009) . 35. 8%, , 12%
9 ~18 7%, ,
24, 1% ~41. 7% . ,
2.1 TOC 22. 9% ~52% , .
17 TOC .
L 08% ~4 16% ; , MU-
TOC 1 08% ~2 28% ; 4~1  MU-4-2 ,
TOC 1. 29%~2. 90 % ; 9.1% 16. 6%;
TOC 3 . , 15 8% ~31. 1% . .
2 54%~4.16% .
MU-4-1  MU-4-2
C 2, 25. 3% ~50. 4% . 10%.,
2
Table 2 The mineral composition of Cambrian shales
(%) %) (%) %) (%) %) (%) %) %)
MU-2-1 50. 4 6. 7 22.7 20. 1 — — 42.8 57.1 —
MU-2-2 47.3 6.9 21.4 24.3 — — 45.7 54.2 —
MU-2-5 33.8 5.4 29.7 22.8 — — 52.5 39.2 8.4
MU-4-1 28.1 5.5 41.0 7.8 — 9.1 48. 8 33.6 8.4
MU-4-2 25.3 9.0 22.7 14.0 — 16.6 36.7 34.3 5.9; 6.5
NTT-1 57.6 - 30.4 12 - - 42.4 57.6 -
NTT-2 47.1 — 35.0 17.9 — — 52.9 47.1 —
NTT-3-1 41.8 4.5 35.8 17.9 — — 53.7 46. 3 —
NTT-3-2 43.6 11.1 30. 3 14.9 — — 45.2 54.7 —
NTT-3-3 45.0 8.5 27.8 18.7 — — 46.5 53.5 —
NTT-3-4 34.0 14.8 33.8 17.5 — — 51.3 48.8 —
HBIL-1 32.7 13.4 30.4 10.9 — — 53.9 46. 1 12.6
HBI-4 41.7 10. 6 30. 3 4,2 — — 47.7 52.3 13.2
HBI-7 29.5 8.3 52.0 10. 3 — — 62.3 37.8 —
HBIL-10 24.1 4.4 24.1 7.4 31.1 — 40. 5 28.5 9
HBI-13 26.2 4.3 22.9 10.5 24.1 — 45.5 30.5 12.1
HBI-15 38.8 4.6 31.4 9.4 15.8 — 40. 8 43. 4 —
2.2 TOC TOC .
(Cul et ﬂl. ) 0
2009;Ross et al. ,2009;Zhang et al. ,2012), o
b o o
TOC (Loucks et al. ,2009), Passey (2010)

’

TOC
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Fig. 1 Correlation of TOC content with the methane

sorption capacities of Cambrian shales
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Fig. 2 Correlation between the total clay content and

the methane sorption capacity of Cambrian shales
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Fig. 6 The methane sorption isotherms of
Niutitang Fm. shales
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The Methane Adsorption Features of Cambrian Shales in the Yangtze Platform

SONG Xu'?, WANG Sibo"”, CAO Taotao” , SONG Zhiguang"
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Abstract

The methane sorption capacities of Cambrian shales from the Huangbailing, Mufushan and Niutitang
formtions and their controlling factors have been investigated. The TOC contents of these shales vary from
1.08% to 4. 16 % and their clay mineral contents range from 36. 7% to 62. 3%. The methane sorption
capacities of these Cambrian shales display a positive correlation with their TOC contents and indicate that
organic matter content is the primary factor of controlling the sorption capacities of these shales. On the
other hand, there is no correlation between total clay mineral contents and the methane sorption capacities,
while the shales with higher montmorillonite content appear to have relative higher methane sorption
capacities. These imply that only individual clay mineral may have some sorption capacity in these
Cambrian shales. The methane sorption capacities of these Cambrian shales also show regional variation
among the samples from these three strata Formations of different region. The methane sorption capacities
of Niutitang Formation shales from Zunyi and Mufushan formation shales from Nanjing are in the range of
2.76 ~5. 30 mL/g and 1. 36 ~ 4. 35 mL/g, respectively; while the methane sorption capacity of
Huangbailing Formation shales from Chizhou ranges from 1. 63 to 2. 72 mL/g. The relationship between
TOC content and methane sorption capacity also show significant variation among these shales from
different Formations and indicates that the methane sorption capacity of shales are not only controlled by
the abundance and types of organic matter, but also affected by the thermal maturity of organic matter,

regional geological evolution and as well as the sorption of clay minerals.

Key words: shale gas; the methane sorption capacity; TOC content; clay minerals; Cambrian shales



