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Fig. 1 Schematic diagram of shale gas adsorption apparatus
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Tab.1 Properties of shale rock samples

G A LA = () T 5 B (V) BRUFE R B (m)
1 0.5 15.0 3397.71
2 0.3 20.0 3913. 03
3 0.2 4.0 2934, 47
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Fig. 2 Adsorption and desorption of methane on shales vs. system pressure
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Tab. 2 Fitting equation and correlation coefficient

Hfms | SREE WA T5 MLRH R
30°C V=5.13p/(p+8.42) 0. 827
B 1 60°C V=—12.58p/(p—115.06) 0.101
90°C V=-=0.99p/(p—32.31) 0.408
30°C V=7.19p/(p+24.68) 0.371
e 2 60°C V=—0.56p/( p—14.96) 0. 767
90°C V=—0.59p/(p—18.36) 0. 838
30°C V=—1.17p/(p—21.7D) 0. 847
FE&L 3 60°C V=—0.80p/(p—24.03) 0.775
90°C V=—0.77p/(p—24.63) 0. 683
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Tab. 3 Fitting parameters of bi-Langmuir model

FEMms | SCRAME | Vo (em®/g Viz(em®/g) | Pu(MPa) | Pi(MPa) |MIXZH R
30°C 5. 408 1. 560 4.263 1.930 0. 980
B b — 60°C 2. 063 2.334 1. 945 4. 462 0.991
90°C 0.776 2.617 1.943 5.545 0.977
30°C 1.713 3.392 2. 894 5. 483 0.991
Fed 60°C 4. 498 5.135 11. 820 4.146 0.993
90°C 4.253 5.194 13.210 5.554 0.988
30°C 1. 452 1.643 0. 896 2. 466 0. 995
B = 60°C 1.194 4. 054 3.430 8.318 0. 991
90°C 1.091 3. 609 3.673 7.904 0.992
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Fig. 3 Comparison of measured and fitting adsorption values at different temperatures
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On the Adsorption and Desorption Trend of Shale Gas

ZHANG Zhi-ying' s, YANG Sheng-bo?
(1. China University of Petroleum (East China), Qingdao Shandong 266555, China;
2. Geoscience Research Institute of Shengli Company, Dongying Shandong 257000, China)

Abstract: Regular pattern of gas adsorption and desorption in shale is the foundation of shale gas
development. An experimental device for measuring shale gas absorption and desorption was self-
developed according to material balance principle. Adsorption and desorption trend of 3 shale samples
from Ordos basin were measured on this device at different temperature (30°C to 90°C) and under
different pressure (0.1 MPa to 10 MPa). Results show that adsorption increases along with the total
organic carbon content in shale. Adsorption of methane increases along with the pressure but
decreases with the temperature. At the same temperature and under same pressure, desorption
process lags behind adsorption, and is not full enough. The observed adsorption was fitted by using
Langmuir isotherm adsorption model. Results show that the fitting effect is poor for shale with larger
clay content. But better fitting results can be obtained by using revised double Langmuir model.

Keywords: shale gas; adsorption and desorption; methane; data fitting



