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Numerical simulation of carbon dioxide storage in unmineable coalbed

ZHOU Jun-ping » XIAN Xue-fu , JIANG Yong-dong , LIU Zhan-fang
(State Key Laboratory of Coal Mine Disaster Dynamics and Control; College of Resource and
Environmental Science, Chongqing University, Chongqing 400044, P. R. China)

Abstract: The injection of carbon dioxide (CO,) in deep unmineable coalbeds (CO,-ECBM) is a very
attractive option for geologic CO,storage. The CO, is stored and at the same time the recovery of coalbed
methane is enhanced. The revenue of methane (CH,) production can offset the expenditures of the storage
operation. The processes involving in the CO,-ECBM include multi-components gas adsorption, diffusion,
and gas-water two phase flow in coalbed. On the basis of above processes,a model considering adsorption
induced coal matrix swelling is developed, which can be used to describe multi-components gas adsorption/
desorption-diffusion-flow in coalbed. The finite difference method is used to solve this model, and the
comparison of the results with the existed model suggests the model is valid. Then the model is applied to
evaluated the influence of permeability of coal seam, different gas adsorption induced swelling, CO,/CH,
adsorption capacity ratio, pore model considering matrix swelling, and gas composition of injection gas on
CO, sequestration and methane production, and these results are very important for site selection and
technological parameters optimum of CO,-ECBM project.

Key words: coalbed methane;carbon dioxide;shrink/swelling; permeability ;numerical simulation

¥ FS HH.2011-01-15

ELTE : HR A AR S QU5 T 5% TR 2% 56 4 W8 B0 B (50921063) 5 5 R TIT BE + 36 4: 5 B (CSTC 2010BC6006) 5
HRKRF 211 TR =00 A A B 510 @i i H (S-10220) .

EEE N AEFQ982-), B 1+, FENGH R TR LUK MEZR B 5 7 1 M FFE - (E-mail) zhoujp1982@ sina. com,
fif 224 (1929-) , 53, p B LR BE Bt 1o R R B0 LA S0



g1 http://gks.cqu.edu.cn K Kk 2 %R 430 %
FUHT f NS0 3l B0 i 3 SO BE R 3 U R A T o WS 44 2 g 4 4. AT el T

ST 1 4 3R A A A Ak ] RO N2 A ok A A R R
JEM R T TR T RS E W) ZeE. E£FER
e 78 Al 1 2% Pl = A KRS SR CO, 2
L rp 0 S A AR Ak R ) B K AR B AR B B IR K
7 o5 BT A I A AR R B R AN Y 63 00, HLE R AR
(1 B A7 W B L Tk 3] 200 4R

FEARPRBEIR T SR P e KU K 23R AR O
LA TR R B L R, CO, B2 HEH
AR CCO,-ECBM) 52 3| T 1) KB & i W8 AR 4%
CO, MEEHIE CRH T DL KR 558 43 8 ) il o 48
TH A 2% JE R AN RTRIEZ R BT CO, DL K&
CH, W B RE 1 1 22 54 o CHL DR 2 b 3K 85
e AEEAE CO. 1Yy [F] B RE 2 4 i 18 2 W R IR
M REAG CO, L B A7 A . BF — 25t
TR T CO, HFMRRMEfFFERT.
ERVERE HAL LR E L3177 T — R
SR XS LI A R R CO, HABRBE LS
Bt 2505 BRI A X IR CO, BB S
o | 1 36 5 % Pl A DT o [ A A 0 K A b T
AT T CO, N, 42 B2 AR WOR 1 R 58 5
PEI I S5 S LA 4 i 5 2 ORI 1Y (] I BE 8
S CO, EAF BRI EI T CO, A HSE
Mk 5 8066 25 5 R I — R — =
B UE S T O A RO RR R R A Kk X — B
G HL R TR MR B R 25 R
i RERE TR B CO. 5 7 A 1Y R Bk = oK T IR B
CH, N, J5 B2 Ik o BBt 76 0 47 it )2 A5 400 ) )
i 27 AN [R) A W /i R R R T s A/ B T
RIBE R, —5 0 THRIE CO, Ik
A8 3 B S L B T R AEE R (E S CO,
N 2 i B2 AR ORI B 3 A7 CO, B8, X
— AR B 3 A T CO, PR AR L T 0 38 < 43 B
R I B A DA T B AIS CO, M5 )2 177 100 H (1 4
PR AR

EA M AF IR 2 W BEEEXT T CO, LA B H B 1 W
BiF BE B T 2 R R R B AR S 1 B K R B
ST CO, MEAfFERMBIZTNAE”RAR
KM, 7E #E17 CO,-ECBM i H B, 75 3 47 fif
JEREROEH E CO, BHAF LA T A 77 B e 19 die £ 2 4
ZAF . B B — B X R S GUE T i
JEREANAR A o BB A% A 34 2 1 BU R L B A R L B
A5y SR AE B 0 WY/ A R — T B T R DA R

CO.-ECBM % K i HILH HL B2 S 90 A = i R
24 X SR Jy % F CO,-ECBM A K& H L 8 1)
fittJZ AL 7 15 N % BE % 4 iR £ 2 4y (CO, . CH, (N,
S50 SR AE B T 1 R B R M L 2 A AR DL LK
PIAHFEEZ TP iy 8- mblh . T LR A28
B RN T P R T B MR I I I K ARORE
A DU IR 22 21 43 SO AE T2 b R B/ - -2
UL 3ok R ) B A SR P BSOAHL A 1 WP R AR HE AT TSR
fift, IF 5 O A BB R EAT T L3 B T BT Y
B PR SE M s e A ANZ BB Y TR [F 2 o
CO, FAF VLSS AT 1520
1 EXFE
1.1 EZHEFE

WX 22 21 4y SO R W B B AT R O YT
Langmuir 5§ j W 77 2 >k RoR

Vibiyip

1+ ib,y,-p

Viip) = , (D

ﬁ¢@:ﬁnmwﬁﬁ%ﬁ¢imﬁ%wm¥@

W B v B, m® /t s pu i @ A R Langmuir JE
71 MPa; Vb i 15 Langmuir {KF, m?/t 5
D R WG B4 B S A s F7 s MPas y: SR i A SR
2 Sk WL EE LR A o AR DR 3 Joi ) 284

BRI BG4 A Fick 85—
g = V0V V() (2)

T
A = g 22 50 P RS A i I E N REBR R SR
Bl m? /55 Vi, B FUA R m? 5V, Sy 5 S5 P 1R
0 Loy AP W m® /m? 5 Sy W BRI i
Bose IR VRAESZE 2B TR Sh AT & 2 74 5E A B
535 A

i,

Qe = #ngg(Vngr{oggVH) s (3)

= Fr (Gt g HD 1)
Iuwa Pw (Owé ’

P i qe vqu 70 0 R B At 2 AR B BB R 8 U 1)
KA B m®/(m® « s) sk HEE 40008 5 %,
ORIy N I 8 R W @ DO B B4 S vt E TN
I3 A K BORE B  mPa » s B, B, 230 8 LK
AR R B, Ttk 495 pe s oo 53 5 BB R G H AL



% 5 1 http://gKs.CqU.€BUECR, % . R T £ 1t & CO, 4+ 7 89 $AA KE 85

TKAAEIFE T 5 00~ pur 5390 S0 K AR %6 B2 5 H 2 b

Ry .M,

Z8 W SAARAE AR S i S AR AR B Bl O R DA M

S5 R AT LAAS B2 AR S8 A K AR IR 30 0 7
XFFOKAH A

kk o (7 pw + 0w g~ H) _d /¢Sy
T . +q. = — o
[ pwBu ] ! 9t< B, )
(5
X FAA L 414y 1(CO,)
. kkrgyl (Vpg +pggVH) _ i gﬁswyl
v [ WE, ]—O—qml + g az( B ),
©6)
2H 4y 2(CH))
. k3o (VP 0.8V H) _ d S
v [ /lng }‘FCIml +qu2 9t< B. )’
D
H4yr 3(N,)
. ke ys (VP T 0.8 HY _d @Sus
M |: /‘ng }‘F(Iml ta (71‘( B, )’
®

A gu o BAL A BURE )2 B L IR ] A A 7 ) K 4
) 5qe N HALIRFRIBEZ B I [ A AR 7 Y
Ak, m’/(m® « s)5 S, S, 43 AL KA R
M.
e Ah AR Ry SR A 1)l B O AR T AR G AR A
zyi =1, 9

be = Di— Do (10)

S, +S, =1, (D
K, pe AR KM BE K JT,MPa,
1.2 BEREKRR

TERE 2 SRR T B A2 1 T B A R )

SxYE I AT 5358 375 232 W A1 o T ) 44 figp I 3 i
BTG 20138 08 R T B )2 198 0% Rk
TR R MR FFERCO, A G . 282
JE 7Tt 1R A 800 T3 T B o L[] B 356 Joi Wi o A 2
PR R K A 5T 2% W BREAE W B S ) SR B AN )
1) 35 I iz ik 28 B0 L CO, B 10 56 I ik & B ke
CH, 1 N, ZRARZ , H 1, CO, 3 A J5 1 12 ik 200
X F A 2 1B 3 25 AR K A8 JE AT A% )2 0L B
WO 185 Jo s B 255 7 P 5 i o 35 JoiE ) 2 T 5
(A S AART0 S LA S W B 7 A DG, 25 R L B R 46 LA K
IRE JBT WS AR / T I 0 ) A A )23 L B R AR A AT TR
AR

=t e 0+ (3 1) [ S Vi V)
12)
Ko WBEATLBRR, TR 00 HPIRFLER %, T
W po HPIEEGEIZE T MPas My $5E 5067 1A FHURS
i, MPa; K g B i 2R R P &, MPa; S, g @ 4
O3 AR R BT I ik R T A5 Vo o @ LA AR
() s W B it m? /e
ARV 6 R AR TR R ILBR R 5505 %
Z Al K R
/e=/eo<£%)3, (13)
Kbk, HHEZEW R B ES, L2, (13) B K
T % AL R 7 A8 Ak A K 3 U 46 /2 ik 5800 Y A
2B AR
A (D-13) B G i 1 R CO, M2 #7730 7
A AR T Oy R ARG FRATT R A R
2557 VL HEAT SR A o B ) S8R 4 B o Uk AT B AL
23 ) 1R FH X 22 43 A% 3R AT 8 1L I G ) 400 £ A
PR 5 AT R A

2 RERESWIE

HATE A — 8 T 5237 s,
David H S. Law % #£47 7 COMETS3, SIMED,
GEM ., ECPLISE A [R5 74 2 8] () Xf B A 52, ax B
K SCHRLE21 ] v i) 2 B0 A7 BB AR 40, P o 15 1)
25 5 David H S, Law 25 3047 L, U5 A5 AU
M R . TEEE I 6 L A R RS — A
HEAH A AT I JUATAE Y DL R 58 X 3 an 14 1
FIER R B S8 RGa 17 4 Bl 3 1.2,
BT IR A R o R L O T A R R
A E ARy Z—. 28R A4 CO, AL
Jeali Ny 7 ARG st X kA5, B 59 ke
R VRSO W1 BLFEAT X He , BERLES SR45 301 WL IR 2.3,

11 x 11R#%

I
< 50.294 m ——p|

o — WA
» — B/

1 BARFAMILAERURITERE



HHGEHE 7 3/ (m? - &)

| ‘—m—_ ——
0 20 40 60 80 100 120 140 160 180
i fE)/d
100
807 —— COMET3
. --- SIMED
£ 60 — GEM
7w ECPLISE
& — AR
ﬁ40_
r
20
0

0 20 40 60 80 100 120 140 160 180
B [al/d

B2 & COo, WMERILEK

g6 http://gks.cqu.edu.cn Tk K ¥ ¥R %31 &
x1 HBESHIE
2 & 60 000
' A ?02 1.903 0 - 50 000 ﬁi?ﬁNﬂ%% COMET3
Langmuir/MPa &/ CH, 4.688 5 © 40000 — _ _ SIMED
N, 27.241 0 GEM
COo, 0.0310 & 30000] — — — ECPLISE
Langmuir/MPa {£f1 CH, 0.015 2 *:HL% 20 000
N, 0.015 0 g-f
W% /m 9 10090 = — ]
1 35 6 M/ GPa 1.960 0 0 20 40 60 80 100 120 140 160 180
/N 0.390 0 . T
W T/ C 45
f#% )2 £ 71/ MPa 7.650 0 80
IR CEINSE 0.001 0 % c0. I - COMET3
VIE BB by /md 3.650 0 g )
Kt 0.592 0 R CH, |— ¥nim
ML 0.408 0
- » ) 20
WA HRE p./ (kg e m™*) 1. 434X 10°
0
0 20 40 60 80 100 120 140 160 180
%2 EARHSH i
SR i B3 EN HUER
FF a1/ m 50. 294 0
R/ m 0. 0365 P 2.3 AT LLF o A [ P A AL i 245 SR 3
D 3., 11 .
TSGR (e d ) 28 16.820 0 JMR— S YE AL CO, LR N, 7 % 0 7 1 4
B KIF IR 1 /MPa 15 - o N —_—
By 100 000 RO =T, HAEE AW, B e A 7= AR P ik 2 04,
E/NFITE 41/ MPa 0.275 0 5 AR S e 7 B s 8 CO, (N, Rk
W, WX R 2.3 BT AA L ALE N, By H
Jot A 7 i 0 HE B B E) B CO, ZE L, N, 8 kA
60 000 ZH CO, BERARZ X JE H FHEXT CO, 1140 [ 5E

Fext CH, 258, CO, ¥ CH, MU JZ gk ok
T HERT N, f W B RE g ) CHL, 2255, i3 N, B 4%
L A P G R Y

[e] o ply 2.3 WD AR SCRESE IR R S E A Y
PEALAS AR ZE AR /0N A7 AE 19 20 ol 22 01 vl R ol T4
JEASE DL 5 AR 25 07 i L A ROR il 7 i R JH A [) 1Y
BRIk R . S5 R R AR SO ST 0 R R R ]
Y.

3 RENA

TESEAT B JE B CO, A7 B B it BE R B i3
MR TE T W R RE 0L R S R L R AR
CO, R R BT T CO, FHFE U LB ZER
B4R R R X B SR AR SCHE ST A B A AR
Oy W TSR IR B 0B R CO,/CHL 1 22 5 1
1K .CO./CH, By KT b LA e i A S CO, /N,
oy e BIxF CO, BHAF LA B ME TR S 7= ROR B 50



% 5 http://gks.CqQU.8EWCR, % . R T L1 & CO, 27 14 S i 87

PUE Ry CO,-ECBM Tt H 52 it & Hi 1) 358 £ 32 A4 40
FFELE BT S BB B U A B S 1.2 s
—H,
3.1 ZBEXR

RSN Z 5 5 R R 2R S )2 AR, —
JREAE 0. 01~100 md i FEl . 3xX HLUE 2% % 355
Wk 1.3.65.10.30 md FEATIHH AN BB R &A1
T BER G A R DL K A CO. g B B BT
BERIA 4,

0 2000 4000 6000 8000
B[l /d
(a) EAF=(HRHER)
~50 000,
= e e e 1md .
. 40000_'\\ —— 365md
=30 000 - .
¥
§20000—— ——— —— — — — 1
iﬁgIOOOO b
= L oSe )
0 2 000 4 000 6 000 8000
. I a)/d
(b)ﬁeco%ﬂ?%

B4 SEXRMBREFEN

M 4.5 AT LR FRIHRAE T AR BE R
AP W AR AR U — B AR T B
i R WU e A 7 RO, Bl R A R AT
AR RRAR, A RA BT 306X TiHEA CO,

I BREEFRN 1 md BEIEAN HARWHIE T B b
AR BRI LA B ERN 1 md B bR
77 AR R B AR A4 I ) B AE R L X — LR IR RS &
REMEAIFHHIEMIRE EEA L. BEFRN 1 md
I R 5 CO, A R B I [ f) 22 4 e 5
s . @S TR B @R NIE . O T 4y
CO, MFFLEEA TEA R )t B2 39 0[5 g 3%
RFN— 7 BRAB I 52 ok 2 BRE T CO, YA
Wi AR 7= B RS AT AR R R 2 BEZ T L CO,
NG EFT A B B0 I R e A 7 R A TR B A

16 000 30 000

14 0007 125000 ©
= 12 000 5
A = ms
_§ 10 0001 20000 &
4 8000f 15 000 gg
B 6000} <
® 110000 4

4000 =

2000 15000 ©

1 1 1 1
2000 4000 6000 8000 10 000
B fal/d

BS5 BEXAImdEHTHRENSENEERTH

e FORX ARSI 50 FiEA CO, J5 H bt
W= B LA B CO, B M RO BT AR . X BB
7 B AR R R SR A A R AR TR 90 20 B
R 7= S CO, 1 443 ¥R B2 2 10 %0 15 i X
J CO, BRFBEMZ, B 5 1kEA CO.. A
BIERZM T H R HRE /5 CO, HIE AT
B e A 7= i L CO, M2 B (8] . CO, 37 it (B F
HEASE S AES CO, i) L& E CO, J§H 4
B HAE WL 3,

K3 BEEMNPRESHROZM

E CO, 1i§JE B CH,

%% /md Bl /d - CH, W14 & A/m’ . , CO, HfFER/m* =k B/A
e B/m’
1 6 672 1. 87 X107 5.06 X107 1.36x10° 2.71
3. 65 4 089 2.83X107 5.35X107 1.15X108 1. 89
10 3 295 3.84 X107 5.53X107 9.31Xx107 1.44
30 2 446 4,52X107 5.66X107 6.95X107 1.25

MNE3HLUEFEH.BBERN 1.3.65,.10,30 md
B, WG P2 3 o 2. 681,891, 44,1, 25,CO, #HFF
AR 1.36X10%,1. 15X 10%,9. 31 X107 ,6. 95X
10" m®, BI85 AR AR, 1 77 ROR B 85 CO, B 47

RO, X m TR B SR 455 CO, Ff
S AT EEHY TR B L CO, M B A 2 B 5 ]
LB R CO, RMMEZ B I 1] 8 1 55
JZ HE fil Al 7E 43, R CO, FH 7 it oK 5 59 —



gg  http://gks.cqu.edu.cn

TRKXFFHR

%34 %

Ji s FEAN R S R A7 i) RE R B A B b A
SRR G CO, 87 1Y KUK

3.2 CO,/CH, % 514 W% B iz A LE

X HLIRUHZ W46 FLBL R O 0. 01, FL U 41 &R 5L
H2.3X107° Pa ' K/M=0. 78 BEWL I 452 2 ik
¥k 0. 526 m ¢, CO, 43 5% K 0. 526, 0.789,
1.052 m* B CO, /CH, W [} B ik 72 550 EE AR 53 31 H
101 5.2 007 [ 5 3 % k)22 08 i
e A 7 FE 5 e 43 S LT 6.7

12
1.0 Sa
08 CO,/CH,=1
- —— CO,/CH,=15
CO/CH,=2

BFEH Wik,
(=]
[=))

B 6 =RMEIRMEKRENSERNZM

15000 S
< a==C0,/CH,=T
o 120000 — — — — — ——CO}/CH,=1.5
0 — —CO)/CH,=2
% — —_—— —
£

6 000! —— ——\ —— —
g =
<o 3000— — — == —

0 2000 4000 6000 8000 10000
B[] /d
B7 ZRMEWMEKIRBITPERESRGZ I

Hi P 6 7T LAA L, CO, /CH, fY W b R ik 2 %801
KL CO, AT & B 7 38 m . e B g CO, &
BEA& 10 ) CO, W B 51 Y B J5 I Ji e
T EUHEZ B 5 AR AR BB s i 18T 7 AT LR
CO,/CH, B B2 i 22 80 e B, Y e 4 300 1) A 7
RIARAR 2 )5 0 4= 7= ik, CO. /CH, 1 R B ik 2 %
O R RS2 1 R e 2 77 8RR S 40) 2 A 77 R 3K
Jel THEE CO, WA M BEAT . o1 T 0 58 5T Y 2 Bk
453 CO, AT B YEFF 80 19 AR 7 T 75
CO, ¥ A AE BT 2. B, X T A &K% & H
CO, /CH. 1y W i 1% ik 2 % ke Ry B )2 . CO,-ECBM
PARIFEA—E T .

3.3 CO,/CH, WKLt
X SR 9 CO, Langmuir /R FUH 804y 97626 1

200,310 m*/t A EERE F£10%, =30% , A [
CO,/CH, W B} bR H g 2B 7= R i 8 i o

—~ 25000 — 0.217 m3/kg§—30%;
~ | e | ====0.279 m*/kg(-10%
=L 20000770 — 0.310 m*/kg(0%)
) N weee-0.341 m/kg(+10%
# 15000 S\ ——0.403 m*/kg(+30%,
£ N

H10000— — — ¥ — — — —
&

B 5000— — — — — by - — —

| 1 AN
0 2000 4000 6000 8000

B fal/d
B8 CO, Mg AXFRIEEFTENREI

ME 8 7] LLE . CO, /CH, MR B E K, 3K ¢
FRPRETEMN CO, Rl L, A M T CO, HAF,
{EL P o 189 77 Ak SR B2 b CO, /CHL, W BT EG /I 59 15 10
BAK,

3.4 FEANSMEF CO/N, A5l

XHEEAMREASSH CO, N, B34 4% 5
B R (CO90% . N,10%) . (CO,30% ., N,70%) .
(CO,15% ,N,85%) . (CO,100% , N,0%) , W A [H]
SARH A ZRAF T WA 77 238 A 7 A b W e 2 03
W B A & 9,10 Frs

€O, 15%

€O, 30%

€0, 90%

€0, 100%
PR (RIS

e S —

6000 8000

0 2000 4000
B[] /d

B9 FANSEASNTREESZNHM

1.0
08 \ \100%
i \ m
& 06—\
0.4 N
N
2o S\
(I \—_—
0 1 | —
0 2 000 4000 6000 8000

B [al/d
B10 FANSEEASMTFESCSTFHRREFIRENTN

M 9,10 °] PLAE AR CO, 470 &



% 5 1 http://gks.cqu.eduech, &

R RBEE CO, 3 5o A B 89

R L N, 5 B R I T e AR 7 A R L Y
[ € R RN e S DR W N S e R 22 7 7
JEE L RRAER L 33 Hhy TR N A B RE D B CHL #E
55 o N, 2R SRR I TE AR AR N, 45
P JRE B Ry L A A R N R L Ry BT R
T AP R R . R IR A UEA
I‘*F',#ﬁﬁﬁfuﬁ“ﬂﬂ%% CO. Wy iA B —TJ7

SAEAT ™ A SR R R b B R - % s ™
E"Jﬁﬁiﬂlﬂ N, 73 B H R B JSCAS S 8 T8 R0 I i B %5
X7 T DR BRI . AR TE AR Ay Y B A T

o, N2 35 13 T 8 e ik
4 4 iF

AL TR A A CO,-ECBM 2o 8 1) B 24 570
FZB T 5 T 42 S 800 T CO, H AL R
Ay € R A I X [V TS

DARE BB ZTE A CO, BB R 1L &3
BYERZEU S, B AT & EAZ CO, M. A
B335 M2 W e A 7 R IR

2% FARB B H CO. T A H W b I Ik 5 54
KA HEZE . CO,-ECBM #; A 3 A3 F

3 HA 5 CO,/CH, TR M e i 42 NEHE CO,
MIf R B B A B RE CO, BHE# J1 .8 CH, 1
FERCR AN

D) R EIRA S AR N, 45 5 8
55 CO, 1B A7 /N, CH, SR IS8 1 5™ 1
SRR G A N ol e vk B BEAIG . S5 38 m o B8 7
AR N, A

L 76 52 CO,-ECBM I H i, [ 25 4 % &

BAHEEX CO, B A7 20CH PL S 5 H e R R 1)
S, DA A VR £ B A7 5 A5 1 DA St AT T A 4

TEZ Bt .

S 3K

[ 1] METZ B,DAVIDSON O R,BOSCH P R,et al. IPCC
special report on carbon dioxide capture and storage,
prepared by working group III of the intergovernmental
panel on climate change[ M ]. New York: Cambridge
University Press,2007.

[ 2] MAVO M J,GUNTER W D, ROBINSON J R, et al.
Testing for CO2 sequestration and enhanced methane
production from coal [ C]/The SPE Gas Technology
Symposium, April 30-May 2, 2002, Calgary, Alberta,
Canada. [ S. 1. ]:SPE Incorporated.

[ 3 1 SAGHAFI A.FAIZ M,ROBERTS D. CO, storage and
gas diffusivity properties of coals from Sydney Basin,
Australial ] ]. International Journal of Coal Geology,
2007,70(1/3) :240-254.

L4 ] XVRERE 2/ UK. T E CO2 12 A7 45 =) 25 3T

W10, %5+ F12.2005,24(16) :2947-2952.
LIU YAN-FENG, LI XIAO-CHUN, BAI BING.
Preliminary estimation of CO2 storage capacity of
coalbed in china[ J]. Rock and Soil Mechanics, 2005,
24(16) :2947-2952.

[5]YUH G,ZHOU G Z,FAN W T,et al. Predicted CO2
enhanced coalbed methane recovery and CO2
sequestration in China[ J]. International Journal of Coal
Geology,2007,71(2/3) :345-357.

[ 6 ] SAGHAFI A,PINETOWN K L,GROBLER P G,et al.
CO2 storage potential of South African coals and gas
entrapment enhanced due to igneous intrusions [ ] J.
International Journal of Coal Geology, 2008, 73 (1)
74-87.

[ 7] GUNTER W D,GENTZIS T,ROTTENFUSER B A,
et al. Deep coalbed methane in Alberta, Canada:a fossil
resource with the potential of zero greenhouse gas
emissions [ ] ]. Energy Conversion and Management,
1997,38(S1) .217-222.

[ 8] SAMS W N, BROMHAL G, JIKICH S, et al. Field-
project designs for carbon dioxide sequestration and
enhanced coalbed methane production[ J]. Energy and
Fuels,2005,19(6) : 2287-2297.

[ 9] VAN BERGEN F, PAGNIER H, KRZYSTOLIK P.
Field experiment of enhanced coalbed methane-CO2 in
the upper Silesian basin of Poland[ J]. Environmental
Geosciences,2006,13(3) : 201-224.

[10] SHI J Q, DURUCAN S, FUJIOKA M. A reservoir
simulation study of COZ injection and N2 flooding at the
Ishikari coalfield CO2 storage pilot project, Japan [ ] ].
International Journal of Greenhouse Gas Control, 2008,
2(1):47-57.

[11] BOTNEN L S,FISHER D W, DOBROSKOK A A, et
al. Field test of CO2 injection and storage in lignite coal
seam in North Dakota[ J|. Energy Procedia,2009,1(1)
2013-2019.

[12] SIRIWARDANE H J. GONDLE R K, SMITH D H.
Shrinkage and swelling of coal induced by desorption
and sorption of fluids: theoretical model and

interpretation of a field project [ J ]. International
Journal of Coal Geology,2009,77 (1/2):188-202.

[13] REEVES S, GONZALEZ R, HARPALANI S, et al.



90

http://gks.cqu.edu.cn

TRKXFFHR

%34 %

[14]

[15]

[16]

[17]

[18]

Results, status and future activities of the coal-seq
consortium [ J ]. Energy Procedia, 2009, 1 (1):
1719-1726.

[ =S A g I O 1 ] R = R R
P R AR R RS S S IR BE A LT ] Ak 2
4 ,2007,28(4) . 77-80.

YE JIAN-PING, FENG SAN-LI,FAN ZHI- QIANG,et
al. Micro-pilot test for enhanced coalbed methane
recovery by injecting carbon dioxide in south part of
Qinshui Basin[J]. Acta Petrolei Sinica, 2007, 28 (4):
77-80.
ZGEN KARACAN C. Swelling-induced volumetric
strains internal to a stressed coal associated with CO2
sorption[ J ]. International Journal of Coal Geology,
2007,72(3/4) :209-220.

CHIKATAMARLA L, CUI X J, BUSTIN R M.
Implications of volumetric swelling/shrinkage of coal in
sequestration of acid gases [ C]/2004 International
Coalbed Methane May 14-18, 2004.

The

Symposium,

Tuscaloosa, Alabama. Alabama: University of
Alabama.

ROBERTSON E P, CHRISTIANSEN R L.
Measurement of sorption induced strain[ C]/ The 2005
International Coalbed Methane Symposium, May 17-
19, 2005, Tuscaloosa, Alabama. Alabama: The
University of Alabama.

MAZUMDER S,WOLF K H A A,VAN HEMERT P,
et al. Laboratory experiments on environmental {riendly

means to improve coalbed methane production by

[19]

[20]

[21]

(22]

carbon dioxide/flue gas injection [ J]. Transport in
Porous Media,2008,75(1) :63-92.
KRISTIAN J, TANG G Q. KOVSCEK A R.
Laboratory and simulation investigation of enhanced
injection [ J .
Transport in Porous Media, 2008, 73(2):141-159.

MARC BUSTIN R, CUI X J,CHIKATAMARLA L.

coalbed methane recovery by gas

Impacts of volumetric strain on CO2 sequestration in
coals and enhanced CH4 recovery[ J]. AAPG Bulletin,
2008,92(1) :15-29.

LAW H S D, MEER L G H. GUNTER W D.
Comparison of numerical simulators for greenhouse gas
storage in coal beds,Part II;flue gas injection[ C]/The
6" International Conference on Greenhouse Gas Control
1-4, 2002,
[S. 1. ]:Elseviser Ltd,2003:563-568.
CHIKATAMARLA L, CUI X J, BUSTIN R M.

Technologies, October Kyoto, Japan.

Implications of volumetric swelling/ shrinkage of coal in
sequestration of acid gases[ C]/The 2004 International
Coalbed Methane Symposium, May 14-18, 2004,
Alabama: The

Tuscaloosa, Alabama. University of

Alabama.

[23] SCHWERER F C, PAVONE A M. Effect of pressure-

dependent permeability on well-test analyses and long term
production of methane from coal seams[ C]//The SPE
Unconventional Gas Recovery Symposium, May 13-15,
1984, Pittsburgh,Pennsylvana. [ S. 1. ]:SPE,1984.

(R &)



