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Abstract - In order to asses gas production behavior for CO, ECBM, the sorption charcteristics on coal are
considered to be a key factor. In this study, we have investigated the change of the sorption rate of adsorbed gas
as a function of pressure and temperature below the appropriate depth for CO,-ECBM. The experiment were
carried out under four different temperatures varying from 15C to 45°C, while the coal pressure was varied
from atmosphere to 1,400 psi for every temperature. From this results, the sorption rate both CO, and CHj in-
creased with increasing the coal pressure. Otherwise, the sorption rate both CH, and CO, decreased linearly as
the coal temperature increased. From the sensitivity studies on pressure and temperature change, it was ex-
perimentally identified that CO, sequestration rate and CH, production rate are better at deeper depths below
a depth of 800 m in coal seams. However, the results showed continued decline in the increasing ratio of ECBM
with formation depth.
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Table 1. Result of proximate analysis about coal

sample
Moisture Ash VM FC
10.88 % 33.40 % 2833 % 2739 %
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Fig. 4. Schematic diagram of experimental appa-

ratus for sorption.
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Table 2. Langmuir coefficient parameters for ad-
sorption of coal
CH,4 CO;
Temp.
(C) PL \'/ PL Vo
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15 285 327 235 1115
25 326 325 297 1121
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45 457 333 464 1250
1600 -
Absolute 1
O O OCH(1se) |
- CH, (25°C]
/v-, i ECH,:SE“C; Gas : s.C
A A A CH,(45°C) !
1200 |@ @ @ co,(i5c) HEPY
= U7 lom maco) 1 g
E Fla & acoasc .! \ql I’A A
2 ' .
E 800 — P (COy)
=
o
o
&
o
400 —
0
0 400 800 1200 1600
Pressure (psia)
Fig. 7. CO, and CH, absolute sorption rate ac-
cording to the change in pressure
(below 800 psia) at different temperature,
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1A APE FYstR o, 1 A3 o] F
NA5E FAFo) AN 1 AFPYL dntolo]
24 )8 ERHoR BA EE L 5 9
Atk Ef‘a 45Cx7MA CHy F2F thvl CO, &
zhege] vl BE dE 7oA 3 oo g 4HET
o] A % o CO; FUA EAZR] CH CORE
BHRAR X o] WAH LS & F YTt
NeZe| 257t FHB5E vEkrhae] A
o] ZHadthE AL V& ATE B4 dEA A
[16] Ao e thFst v AH GH=AdA

ol osl A W CH €00l FHFE 3
7}0@4 s,

Fig. 8- 100, 300, 500 psia®] 1AE =z A

- 40 -



0.70%/ C

1600

A ek CHa ¥ CO9 F3A 5l 93 ECBM E&73 4]

Yotk 71 Az, 7pa

e 2E 2= S/MESE CH
Fol MPH o2 FadE 2 &4
By exzo] Fatae nAt

CHel A$E F%4% o diz

o3l CO7} 0.67%/ CE fAFSIHA AF&H

1200 =

800 =

Gas content (SCFiton)

400 =

¢ 40040

40040

) Ad.(CH,:100 psia): 97-0.8T
¥ Ad.(CH,:300 psia): 190-1.3T
& Ad.(CH,:500 psia): 234-1.4T
@ Ad.(CO,:100 psia): 373-3.5T
¥ Ad.(CO,:300 psia): 679-4.3T
& Ad.(CO,:500 psia): 807-3.6T

Gas Region

I
20 30
Temperature (°C)

50

Fig. 8. CO, and CH, absolute sorption rate cor-
reponding to the change in temperature
at a pressure of 100, 300, and 500 psia.

1600

1200 =

800 =

Gas content (SCF/ton)

400 —

——
—-_—
~——

Ad(C0,) = 1730 —16.7 X T

Ad(CH,) =263 - 0.5XT

35 40
Temperature (°C)

50

Fig. 9. CO;, and CH, absolute sorption rate cor-
reponding to the change in temperature at
a pressure of 1200 psia.

AATE, COLoJ -9 F2Heko] CHyoll M3l 3ujo]
& 271 W2l CO, 48F SHolA= &5 2
E=21E Frksks Aol iv} o Fade & 59
ol 2YA YAl 1200 psiag! FHE=HANAE 7h
ol Ao}t BRI R LRt TS Fabake)
e o' JepgA T CH4<>1] H3) CO,2 74
$7} O ZaZo] A HEPL HAT 5 YA

(Fig. 9).

32 Ets{lzof M2 ECBM 84 24
AF9 st 2= ARt AodeE Fotst
Zlo] LRk 4OIEH17] OHH e 770 g

u:O Ol

R

B LR %L% Sho] H **EMI‘Er oz 3 A=
H Mezy F2% 292 S48l o) SajA
AT mE CO, FYFTH &84S Hrlstax
sttt ololl thgk A& Fig. 107} Table 30 A
BT 2UAGHEY CO, A= AFAARY 471
AFFHo|mE A% 800 mo|d, CO} 7t e®
At HAR F3kste] A& st
A gFeo] FatgFol vX &= IgS I A7V}

AASE st v L7} %& o v A=
G YHFL FAstAT 1HuE e
CH, &% ‘;%»% A=Fol A= F2FEel 71X
t g g ee] Hs) L7} mAE Gl ule &
oBg Yo hE A Z71Eo| Atk 1
U A% 600 me} 800 mAFe] 2] 2 Al =TT A
£ gelo] Faol vXE GFol ks W]

1000

A—&—4 CH,
1 |e—e—eco,

800 —
‘E -
S
S 600 —
@
E -
=
g 400 —
4
® i

200 — r(r‘*rrk“—‘_rﬁ_‘\

0 1 l L] l 1 l ]
0 200 400 600 800

Depth (m)

Fig. 10. CO, and CH,; adsorption gas rate with
depth.

SRR

s3] %) #1738 A23 2013 4€



e

i

Table 3. CH; and CO, adsorption rate with depth

Adsorption rate
Depth P T (SCF/ton)

(m) (psia) ()

CH, CO,
100 152 18 109 409
200 273 21 153 558
300 394 24 179 645
400 515 27 196 707
500 637 30 208 759
600 758 33 217 805
700 880 36 224 843
800 1001 39 230 869
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