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Abstract ; CO, sequestration enhancing coalbed methane recovery( CO,_ECBM)is one of the important ways of CO, utilization.The under-
ground storage and utilization of CO, can be realized,and recovery rate of coalbed methane can be improved by CO,-ECBM. Affected by
the complexity of coal seam geological conditions,CO, can’t be completely sealed in coal seam after injection,and will gradually seep out
with CBM drainage.The displacement of coal-bed methane containing CO, needs to be separated and removed before it could be transpor-
ted to the pipeline network.Aiming at the production,composition and pressure conditions of displacement CBM , the adsorption characteris-
tics of CO, and CH, on carbon molecular sieves were measured, and the equilibrium separation coefficients of CO,/CH, were calculated.
The separation and purification experiments of CO,/CH, were carried out by pressure swing adsorption evaluation device,and the amount
of adsorbent treated and the recovery of CH, were calculated.The results show that the adsorption of CO, and CH, on carbon molecule con-
forms to type | adsorption isotherm.The adsorption capacity of CO, is 1.27 mol/kg, the adsorption capacity of CH, is 0.48 mol/kg.The equi-
librium separation coefficient of CO,/CH, is 3.38,and the separation ratio of carbon molecular sieves is high, which is mainly based on

the kinetic rate.CO, is got as adsorptive phase,CH, is got as non—adsorptive phase. With the condition of adsorption pressure of 600 kPa,

Wi BHE.2019-08-26; RE4mEE: HIAK  DOI:10.13226/].issn.1006—-6772.F19082601
BEEUA : E &K E TR B85 H (2018 YFB0605604 ) ; [H ZZFHE 5 K % 1%t B30 H (20162X05045-005) ; RIEHL BIHTANE % 100 %¢ 4> % B 15
H (2018-TDMS006)
EEB/N . £ 5 € (1980—) ,5, ZWTIBTEA JAREA, TEMNEEESIRDF AR AR . E-mail : lixfeilove@ qq.com
Bl BT K, 4RO, SRR A IR RS CO, B FAE[ )] ISR ,2020,26(6) :151-158.
LI Xuefei,CHE Yongfang, GUO Haoqian, et al. Research on CO, separation of displacing coal-bed methane[ J].Clean Coal E

Technology,2020,26(6) : 151-158. s

151



2020 4F55 6 HH

www.chinacaj.net

E A g B K 5526 %

and adsorption time of 120 s,the concentration of CO, in the CO,/CH, separation product gas was below 1% after pressure swing adsorp-

tion separation. With the condition of adsorption pressure of 500 kPa,and adsorption time of 120 s, the concentration of CO, in the CO,/

CH, separation tail gas separation product gas was below 5% after pressure swing adsorption separation.The final product gas would be got

with the mixing of the CO,/ CH, separated gas and the purified gas from the separation tail gas.CO,/CH, is separated and purified by

pressure swing adsorption,and the concentration of CO, in the product gas is below 1%.Taking 1 200 Nm®/d of single well production as

an example , treatment capacity of adsorbent per unit is about 100 Nm®/h,and the recovery rate of CH, reaches 92.375%.The displaced

CBM can be separated and purified by pressure swing adsorption to remove CO,,and then transported to the pipeline network.

Key words : coal-bed methane ; displacement ; pressure swing adsorption ; separation ; purification
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Table 1 Determination conditions of adsorption isotherm

W 1 2 3 4 5 6
HJi/MPa 0.1 0.2 0.4 0.6 0.8 1.0
Bl /min -~ 10 20 30 40 50 60
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Table 2 Experimental conditions of CO, separation
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Fig.1 Adsorption equilibrium curves of CO,/CH, on

carbon molecular sieves
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Fig.2 Kinetic adsorption curves of CO,/CH, on

carbon molecular sieves
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Table 3 Fitting parameters for adsorption isotherms

of carbon molecular sieves by Langmuir equation

SARA g/ (mol - kg ) b R
CH, 0.48 11.17 0.99
Co, 1.27 14.27 0.99
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Fig.3 Effect of adsorption pressure on CO, separation
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Fig.6  Effect of adsorption time on CO, separation
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