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Character isticsand predictions for adsorption isotherm s of
m ethane/carbon dioxide binary gason coals

YU Hong-guanl, FAN Wei-tangz, UN Meo-yuana, YE Jian-ping3

(1. College of Chemical and Enviroomental Engineering, Shandong U niversity of Science and Technology, Qingdao 266510, Ching 2.China Coal In-
dustry Association, Beijing 100713, China; 3. China United Coalbed M ethane Ca Ltd, Beijing 100011, China)

Abstract: The adiption iothemsof CH, /CO, dioxide binary gason Jincheng and L u’ an coal were studied, and
experimental datawere predicted with expended L angnuir and ideal adsrbed lution theory (IAST) in conjunc-
tion with pure gas isothem modelsviz Langnuir, DA, DR, BET, and the prediction accuracy for the experimen-
tal datawas investigated The study results show that the adption cgpacity of mixed gason coals is betveen that
of pure CH, and CO,, the ad®rbed quantity of methane for binary gason coals do not increasewith the increase of
presure, A ST cambinedwith pure gas isosthem equations are more accurate for the prediction of mixed gas adom-
tion iothems than extended L angmuir, that prediction accuracy for IAST are dependent upon the choice of pure
gas iothem equation enployed and the coal quality indexes of coal ssmples predicted

Key words coalbed methane, mixture;, adomtion iothems K ST, prediction
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Table1l The coal quality and petrological analysis data of coal smples %
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Fig. 1 Adsmption iothem of CH,, GO, and its binary caomponent gason Jincheng and L u’ an coal
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Table2 Character istic param eter s of modelsand average relative percentage error s of
fittihg results of pure gasadsrption on coals %
L angnuir DR DA BET
v, B Mge Vo D Mge Vo D n Mge Vi C n M e
CH, 28.55 0.99 5461 2565 0.09 5178 27.07 0.19 1.38 1.723 18.62 28.16 2.04 2.617
C, 3121 0.33 1.261 29.46 0.07 1.644 29.56 0.07 1.92 1.645 27.31 26.50 1.29 1.195
CH, 22.83 0.71 0.689 21.26 0.08 0.385 21.24 0.08 2.03 0.397 22.83 16.23 1.00 0.779
0, 21.33 0.24 1.159 20.45 0.05 0.933 20.80 0.08 1.61 0.798 1825 44.30 1.35 0.507
2 , 5.5% 0.3%,
CH,, QO, . CH, QO, ;
CH, : DA > BET > DR >Langnuir, o,
: BET >Langnuir >DA >DR , 3 2 , DA
BET Langnuir DR . 2 Langnuir ST CH, /CO,
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L angnuir
Vv, = Y1 Pr LV, = Yo Pr ,
Ri (L +yipr/ps +yipr/ne2) Ri (1 +yipr/ps +yipr/R2)
EAVARRVYA CH, /00, CH,, QO, ., an’ /g pr
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3 CH, /100,
Table3 Average relative percentage errors of predicted results of exper mental data for
CH, /CO, bhnary gasand its canponent adsorption on coals

IA ST /L angnuir AST/DR AST/DA AST/BET L angnuir
CH, O, CH,+CO, CH, €O, CH,+CO0, CH, ), CH,+CO, CH, @O, CH,+00, CH, O, CH, +Q0O,

1 5.32 534 472 4.13 4.01 3.65 2.53 2.55 2.45 4.18 4.24 412 527 523 4.65

2 5.03 5.07 4.35 3.13 3.16 2.91 1.42 1.38 1.34 3.05 3.06 2.81 5.04 4.07 4.35

3 4.95 4.91 421 4.22 4.26 3.9 2.57 2.55 2.46 4.27 4.25 3.92 499 499 4.29

1 1.39 1.36 1.36 2.20 2.18 2.16 2.91 2.91 284 1.81 1.79 1.79 10.26 10.27 14.28

2 2.21 2.23 234 2.66 2.66 2.83 3.42 3.36 3.49 2.82 2.85 303 911 9.13 12.70

3 1.73 1.68 1.66 1.75 170 1.67 2.75 2.80 2.69 2.09 2.08 204 7.61 7.61 9.56

1, 2, 3 © 75%CH, +25%C0,, 35%CH, +65%00,, 15%CH, +85%C0,.
L angnuir ;
1 DA 1
AST , L angnuir ,
14%.
4
(Dz /CH4 mz CH4 ) m2
CH4 ’ COZ
) . CH, 0,
DA, BET, DR Langnuir , 3 DA BET 2 DR
Langnuir . DA, BET, DR Langnuir
, , L angmuir
QO, /CH, ,
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