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Abstract - We proposed the improved Langmuir adsorption relations considering volume change effect of
coal matrix during primary production of CBM and Enhanced-CBM with injection of carbon dioxide or CCS
in coalseam but also volumetric strain. To verify this model, experimental data of pure gas adsorption such as
CO,, CHy, and N, on coals were used to compare conventional Langmuir model with this model. From the re-
sults, we obtained that the larger adsorption capacity of coal and the higher adsorption affinity of gas, the larger
error occur with Langmuir model. Using this model, however, we found not only substantially better fit in all
condition but also reasonable volumetric strain of the coal matrix. We also applied this volume modified pure
gas adsorption model to the IAS model to describe gas adsorption and volumetric strain for mixed gas. This
modified-IAS model fitting experimental data by Hall et al(1994) improved accuracy of mixed gas adsorption
calculation compared with conventional model.

Key words : volume modified adsorption isotherm, volumetric strain, pure gas, mixture gas, ECBM

Corresponding author:wmsung@hanyang,ac.kr
Copyright (© 2015 by The Korean Institute of Gas

- 37 -



A

=

A4 - AR
L ME L olo we} BTl Fade A 49
TE T3 HATH4
AE A8Zo] 2 uchu AP A2z e Ozdemir 5(2004)2 A gtdA|e] F3]Z7gof 4]
N 2 Ald F st aAA WAUZelT,  BHAEE oplals asdlE slaRAe) 279
ez ) AR E o= 7} I 2O BB F3tE A} wie} H A FS3te] TR HAFEAHo] THE sieving
B A8 ARE 2o Hed, Ze Auke] &3, wgkol 9@ Ml 4F AR, 7js) A
Rezol met Aol F2E ¢ Qe AuEten WP FFEE A FAEA0 U 249 of
of gt 3 Mk AFSTS ¥ FHdew HE 5ol = AR Hustt =3 473 &
Sla) Aejrtadol Hla) o] e B bK< AAE shte] Bujwsl oz sl r)ze
3 QITHIL ol B e FHals] SE wies  FAWANE AUTS]
CO, Nyl 7h 79} 815323 Mo] Aol B AToAE F1Ee] FEHBAL 0] FHO o
gom dukxo g HE‘ri‘ﬁOﬂ COt 528 & 9 3 RoHPREE }°:'—7}—r-4(vad)°ﬂ/\1 A 2] sk
= 8% CI—hEE‘r 2ufol A 1080, Np7k 38 4= 3L FEoR RIS Ruuge HAste 36
Ae LFL CHY %ol 4% A=o|t}2]. 2dE st o] REs Ad@ 9 71E9
g ARZol AP ARET O s}uu Langmuir 2598] Ashgts) v, BAsAT, e
4o shzel - g o7 Hu e 2 lpe) RS BE Huse] Err wskol
E WA e HulMskEg 1ol B of U1 el F - @A) o5 Hulvsh ke of
Ug}, gado] 2w mlAlESe] & waw pze) 4 E3A Sk
W} e vjdel At B FugkE o] Aol
ol FESE o5 WAt 4F mE WY(Eg I EMS2m sl
1©)s7)% BEl o2 BiEel FA e
shof Mg ghAle] FIAWYE BT 5 A3 ol 21, BIUME 2471~
F2F A A 2AE obr|T B ol AR LAER) FAEE Thae] e AP o 5
FHR=e 3435 |stE opr|E & T3] A3t7] 98l Langmuir, Dubinin 5ol ]3] 13+%
Lin 5(2008)2 54 2= A COE FY WHL AR de] o] &5 JthFig. 2(a)).
she % e ddol FHs)0] 9 CHRT o
B g COz F2tl ofs) Mg A7} st ol FAow FHsHH HEI ZTH5]
uel F f% A2 HeF U 79 Fo] Fa
1
ey = abe_pgv;z :(1_p_g " Mabs (1)
Desorption }  Stress ¥ ‘
]_;:.E' rid .E A71M, n,= Z=IF2F(excess adsorption),
S :.:‘--..§ N = A UF 2 (absolute adsorption), V, &= &2
- N : | “d(adsorbed phase)e| F-3|o|H, p , p,= 22t 7k
ferl el s Fae] WES UENIT: 49e F 349
Sl P—— = 220, )N F3He) #9171 2ei50]
, QA Yonz olg BAG] AUFIL(n, )
e I A v ARG, o]sh e Ao T T FRFTLHL
Tharaliss | M@z vartse) g AL L G st o
| o] EAjo) ALgE oI AT QT ST A (1)
1] g 2 0] 838 T Ao AF F WA 7153 A
. 2o RuWEs} TeiHo} QA ) s 2
' ST o F2ko] T8 7p2A7 WAUER] AFSol dhl
b) due to the effective stress J}]—D} XC_’] ;t:il- %21 C“Q‘}H o 047] “4 OH/H = ‘)’]t\ﬁi}‘
o2& dATRel Bold B0l BrHoE W
i Fojof Jrt.
- 38 -

(high P)

a) due to the gas sorption
Fig. 1. Causes of volumetric strain of coal matrix
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Fig. 2. Construction of adsorption isotherm.
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Fig. 3. Single component sorption isotherm and
volumetric strain.
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