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Application of characteristic gas adsorption curves for shales
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Abstract: The study of the gas adsorption capacity of shales is a basic tenet of shale gas research. The Langmuir’ s
volume is an important parameter when evaluating the gas adsorption capacity of shales. The adsorption potential
theory was applied here to study the gas adsorption capacity and characteristics of the adsorption systems in shales
for different gases. Experiments showed that different adsorption curves were obtained for the adsorption systems
of shales and different gases. These curves were not influenced by temperature and so could be used in the
prediction of isothermal adsorption curves. Some shale samples were collected from the Wufeng and Longmaxi for-
mations in the southeastern Sichuan Basin, and were tested to predict their adsorption capacity under formation
conditions. It was found that the adsorption amount was obviously different from the Langmuir’ s volume, which
demonstrated the controlling effects of temperature and pressure on the adsorption capacity of shales.
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Fig.1 Characteristic adsorption curves of the
shale-~CH, adsorption system at different temperatures
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Fig.2  Characteristic adsorption curves of
shale-CO,/N,/CH, adsorption systems

0.01
0.008 .
@ AREE30C
o u W Sk RER3S ©
. 0006
§ ]
)
= *
g 0.004 ’ ‘ .
=
L 2 [}
0.002 ‘
L 2
0 5000 10,000

B 24/(3  mol™)

B3 AR U il O R B R b 2

Fig.3 Charcateritsic adsorption curves of different shale samples
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Table 1 Data for the isothermal adsorption
experiment of sample A and CH,
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Table 2 Calculated adsorption potential and
space of sample A and CH,

AR, PR/ W B 4/ g B 2= i)/

K MPa (J+mol™) (em® - g™)
303.15 0.36 9 473.534 485 0.000 821 037
303.15 1.08 6 704.470 830 0.001 634 745
303.15 2.26 4 843.316 473 0.002 856 565
303.15 4.31 3216.142 809 0.003 667 646
303.15 6.21 2 295.594 474 0.004 224 951
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Table 3 Calculated and measured adsorption amounts of sample A and CH,
xR, VS, WK RS REIEJ& 2 THEA I B/ HEIE J5 S
K MPa (J - mol™") (em® - g7ty MRt E/ (em® - g7') (em® - g7')  WRFFHE/ (em® - g7
373.15 0.37 13 252 -0.000 30 0.000 39 -0.10 0.12
373.15 1.11 9 843 0.001 06 0.001 19 0.36 0.37
373.15 2.35 7516 0.001 99 0.001 89 0.68 0.58
373.15 4.26 5671 0.002 73 0.002 62 0.93 0.81
373.15 6.21 4502 0.003 20 0.003 55 1.09 1.10
373.15 8.60 3491 0.003 60 0.003 87 1.23 1.19
373.15 10.54 2 860 0.003 86 0.004 17 1.32 1.29
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Fig.7 Predicted adsorption amount and Langmuir’s volume
of shales from the Wufeng and Longmaxi formations
in the southeastern Sichuan Basin
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