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Experimental Study on Carbon Dioxide Flooding Methane
to Improve Coalbed Methane Recovery
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School of Energy Resources, China University of Geosciences (Beijing), Beijing, 100083, China

Abstract

The basic characteristics of coalbed methane and carbon dioxide, the main development methods of coalbed methane and the mech-
anism of carbon dioxide flooding coalbed methane are briefly described. It is confirmed by injection and desorption of methane and
carbon dioxide that the injection of CO2 can increase the relative desorption rate of CH4'", to achieve the purpose of replacing methane
gas. By adjusting the relevant experimental parameters, the relationship between displacement pressure, displacement velocity (flow),
and carbon dioxide injection amount is investigated.

Keywords
coalbed methane characteristics; methane; carbon dioxide; experiment; displacement

S RRERRRESEE SRR LR
HMEM %8 BmE Er £E
FREHD TR (b)) sElRSBe, PE - b5 100083

i E

MR EA R AR iE, WMER T BT EF XA EAE IR EA A, il Fhe, 8 ENBH, R
K, EEIEANCO2 TR S CHA toAast Rz 2V T ER FIRAe B 69, B3 AEARE T AR, WABAES.
IRHRE (RE), BB BEENETWALEL R,

X §EiA

BEESAFAE; Wit AR £k; RA

RSy, DIRIRES . s SAA S = ME B SR LR

HRETE IR TR K PR SR B HoA b TR A i B e

BB R EATH SRR, PEEBETRIS  bamn g0 Dl FL RS R RS TAL. LT, B
BT, R EAEE SRR SERE 2019 4 1 H 16 H A A€ 2018
FENIMESATI A RS ) BRIk, 2018 FERARS
PO H AR IR — KRR OE, WIMREFEEKX

1 5]

i

AERATEERE, PEEESFIRFEE, HE 2000m 17
EEH TSR 36 {7 m®, AISOAE R 10 {2 m’,

W 4530, BINBTRIES, FOGESHITRSS 22 — P

s, TRIERBEF TR, FLZEHETBEER, & TRNBEI T Z , AT R T AR e S,
B RIS, R CO, EAMESD, MRS haNE TS S, BT SRkt
FEGY CH K7 R A (U, B8 SRS 1CE RN R, TR A
2 WES R~ SHBEN BRI (R REOIR 2 S . — K, RSP
2.1 MES TR S RIZ3 S B Y 0.03%, —FEAVIRIE S HOTA R 3

BESIERR R , RIBEEEEED DR AEE B TR,

11



MRMNE

SEESFEALFRAR_EUREEERES
IR
3.1 FRAR

PRSI R —REROT: — I ST
TR NEYHIRAS Y, FREOEES (B #e]
Ve 7S AR R R . M3 R 5% 3 SR /K e T K
SPEEATKIRS G, TR WSS, KR
RIS R BRI, B RERTRS, MELUR FH R AR AL S Sl
MEEEEIFFREIRIER, HRICREIE; kIR SN2
IR S PR o AL S SRR (R L 2
3.2 ZEHHmIREHESENE

T SURRHB S S AAHR, SEOT 2RISR
THRIE, — ki, S, WML T Y, 4
SRR e N A2 TR R I B 12 Al 27 A S
MBS, RSB SRR S R AR S
CRRAE 32 S A T O O SR R e S AR O (7 B, (A
AL TSR P D S

4 —F U EREES KR
4.1 KIEH

ARSCR FHE RS (BRI A 0.2m % 0.1m X 0.1m 1Y
KITEERE (HRIBARREIRIFED | SHEEE. 2 S0 ) | AT
FED R e hac, #E17HE CO, IR E Fh CH, IR EG T
o SEEMPERE R EIPR PR AR M FH IO AR RE L AT K
SIS E IR 25°C,
4.2 FHEMHER SRR ER
4.2.1 FIF R

FHERE ARG Bl e B =R I DL ORI . 52
H7KNE , FIFELEI S 5 Bty 100g My . B —{%
a2 A e Hsh BRI GEH #E1T Langmuir FE000UE 5
AT 80%CH,+20%CO, #Y Tt AR HY S 1im W g 256 . BY
SRy, Kl AR SR e SUA, TERESEA 24h
PLEIEERE 120 J5, FFFEHR 0TS A5 0 B eHEH e =
AR, RHHSROEEESE A SRR, EFRSHRE
TERARN AT 5e SR B, 5 TF RS =S,

éj\
DT 5EE, IR,

12

IEBAREEE - %035 - F05H - 2019407 A
DOT: https://doi.org/10.26549/gcjsygl.v3i5.1957

422 FHLER
SR 4 B AR MO8 — AR E 15 1 Lang-

muir FEGETE, ERILE 1.
F 1 ZEREFIEETA Langmuir 3
Langmuir %5 CO, CH,
VL(g/cm3) 47.84 35.69
P, (Mpa) 0.79 1.54

SRIGHEAT 80%CH,+20%CO, — To A H S IR I 5256 |
MmN e, WE HFE = R G SRR A AE
ST R RS SR A IR

%2 ZE RS RIRMEISR KM BRI SIR PSR S
KE

P(+ffiy)
Mpa
X(CH,)

X(CO,)

9.14 | 821|722 6.19 | 521 | 4.17 | 3.23 | 2.18 | 1.18 | 0.22

83.65|83.54|82.85| 82.15 | 81.77 | 81.63|81.26|80.78|80.16 | 78.47

16.35]16.46|17.15| 17.85

P o= U/ Pi):

26126, (VL /. ),-

WS SHDREN X, WNEAIKENY, A
X(CH,) __Y(CH,)
X(€O,) " ¥(CO,) . YCH)+Y(CO)=1, w5
FREEIREE . WP, 22D SRR,

18.23 | 18.37|18.74]19.22|18.94 |21.53

BHIERF 5T

—&— CH4
—e— (02

UL W P

V/cm3*g-1

0 2 4 6 8 10
p(*F#5) /MPa

B | BRS5-SUBRRMEBEHSERXRE

M 2 S5E 1 ADURI, ZE R B e R T
IR REfFEE 2 R, eSSk ETSWMW, BF
SbT9%, BRI A SR AT DS e B e AR R 2
SCEEHR SR B Y
AZNREEMIRTRRER
4.3.1 FEHY R

H0.2m x 0.1m x 0.1m [ 1 SHBHFFEERE = Hizim g
KBEE, EESREFERTEENRG R, LHHESE
FEA RSB INE R RE B REHSE, PUSE LA
HRRFEE 24h DL VR AFGE, [REF 120 £2f, S HGEEBEREAL
PP FEBBEWM . FTIFHAE, HEH RS e Uk
HIEHEBUAR, RERFHAO, MFESEPUEEE D



IREERGEE - £03% - £ 058 - 20194607 B

DOI: htps://dot.org/10.26549/gejsygl.v3i5.1957
AR, R 24 /NI L, EHIE R AR
EEFBEHAE, BWESSHIT RN 5% 8BS 5
[EEaErey
432 FIER

1 SUERELE 4Mpa JRER L), 0.5Mpa iESEF, FEA
CH,f20E T, FEimA CO,24h 5, MITE CH, Ffiilat (1512) .
L5 CO,/CH, BHUARIEL Y 6.78,

80

PRFR/L

60

0

0 20 40 60 80 100 I/

—&— CH4
—8— C02
—o— iU

2 4Mpa REENTIEANSES=HSFXRE

AR 1T, 73 BIE SMpa ,6Mpa, TMpa ., 8Mpa /4T,
PR} 0.5Mpa IESEAREE, EEIHT 1 SEERETTESEE,
e CH, Ky, 455 H) CO2/CHA EHYAMTL,

®3 FRBEENT ZEUKRSREENRS = H AR

Ltk
ars e | e e | AR | PILGR | BHATRR | g
E,’I]Z)::Ejj \{Z!—(j(;l:‘ (L) (L) (L) QBEHZ
avpa | CHs 59.3 5.4 53.9 678
co, 60.1 235 36.6
CH, 59.6 6.2 534
SMPa 0, 60.1 20.7 39.4 6.35
CH, 59.1 67 524
MP. 1
6MPa g, 595 182 413 6.17
CH, 60.4 71 533
TMP. 5.96
& 1 co, 59.9 17.6 423
CH, 592 5.6 536
MP. 4
8MPa 0, 598 125 473 845
KH 2 SERE, (R 4Mpa WO L ) ARAy, B OREE EE

SRl 20L/h, 25L/h, 30 L/h, 35 L/h, 40 L/h 5504,
BT LRSS, WIRE CH, BRI

MRMNE

Atrticle

T S b A R e AR

B3 ERRES . FREEEE TRES AU AE
5=t B R

X—LEGIRA, R WA, AR AR
G RPN " AR e AR, T

QR (). A ARG (30 f£—ERE
BEERTDUR SR, F4E “A7 BRR. Bl &ER
BRI N IES . R, RERERG BERER.

5 &5iE

(1) BTN ERES S T2
PRI RSP SRR R, fEAREMEEN TR, BESR
Bod e T 80k, B A SRR, SEnE K,
AEASSCEL — SRR SRR, SRR SRR

(2) AAHXANAERBEESNESE. LBk, 2
BRI ARE, R T SR . 5
WEAEAR, AREIT ARG, NARRTEL T iR 5 Kk
BERIEAZEL
S 3k
(1] BB  BXEAESE . A ESE SR PR AR

ikt 2010,

21 RDE, 2, KA .CO2 IREHZE CH4 IRIBITFF [1]. =4

25 THR2ER 2010,29(4).665-673.

TR T AR,

B M) b B

3] F A . CH4-CO2 {8k EEE I 2 S FI RO s F L [N
FHZ AR SR 20105.50.

13



