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Experimental research on supercritical CO, enhanced coalbed methane
recovery in different rank coals
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Abstract ; Due to the difference in geological genesis and pore fissure structure ,the permeability and the effect of en-
hanced coal bed methane recovery in different rank coals are variable. To study the effect of supercritical CO, en-

hanced CH, recovery in different rank coals,some experiments were conducted in weakly caking coal , gas coal ,1/3 co-
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king coal and anthracite , respectively. Four coal specimens in the dimensions of 100 mmX100 mmX200 mm were in-
vestigated at the temperature of 50 °C and the confining stress of 25 MPa. Supercritical CO, injection pressure was
maintained at 10. 0 MPa. The experimental results showed ; (D The pores configuration and porosity are different for the
four different rank coals. The main pore type in the weakly caking coal is ink-bottle pore, anthracite is narrow —slit
pore ,while the pore types of gas coal and 1/3 coking coal are wedge pore or parallel plate pore. Anthracite and weakly
caking coal have relatively high pore surface areas of 259.651 0 m>/g and 154. 066 9 m’/g respectively, while gas
coal and 1/3 coking coal have relatively low pore surface areas of 71.235 9 m>/g and 41.420 1 m’/g respective-
ly. @ Coal permeability was affected by many factors such as coal structure, coal rank, fracture, coal composition,
ete. ,due to ore-forming geological environment and tectonic activity. Permeabilities of four tested coal samples de-
creased with the coal rank,and the permeabilities in weakly caking coal , gas coal ,1/3 coking coal and anthracite were
4.58x107" 2. 75%107"* ,0.91x107"* and 0.05x10™"® m*, respectively at 10 MPa injection pressure. CO, injection a-
mounts decreased with coal rank, which were 18.13,6.45,5.01 and 0. 78 mol in the weakly caking coal , gas coal 1/
3 coking coal and anthracite , respectively. @) The results of CH, recovery rate and CO, sequestrated volume show that
gas coal is better than 1/3 coking coal , weakly caking coal and anthracite. The effect of supercritical CO, enhanced
CH, recovery of gas coal and 1/3 coking coal with wedge pore or parallel plate pore,low surface area and medium per-

meability is relatively good,which is a comprehensive expression of pore configuration, porosity and permeability in dif-

ferent rank coals.

Key words:CBM recovery ;supercritical CO, displacement ; different rank coal ; CO, storage in coal bed
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Fig. 3 Low-temperature liquid nitrogen adsorption loops in different rank coals

AN, 3 F]FAS [R5 B 08 &R i 76 Micromeritics
ASAP 2020 Plus b #EATRIR A CO, W Bt 52 55, I
TR B RN 28 B I U VR 20 WL BB R AP e VR S
CO, W RFFRIRZE ol A S5 B FLB 0 & 5, /ML
AhFL( =2 nm) [ BET LR FA 32.810 3 m*/g,
AL (<2 nm) 1Y D-R LR EBR 154. 066 9 m*/g;
SR/ NFLAI TR LAY BET LL R4 0. 202 7 m?/g,
LI D-R FL R AN 71,235 9 m*/g;1/3 £
ALY D-R RN 41.420 1 m*/g, 7F 4 FhIERH
o N, N LR B FL B BET  He 3E AR
H0.561 8 m*/g, LW SMERF s TTABEEA 4 FpEBy
B BIEL, D-R LR T AL 259. 651 0 m*/g,
iM/NLFITR LAY D-R LR AR T 1/3 RS
M, 3.6125 m* /g,

2.2 FAREEMERSENE

TR A FT IR T B, X AR YR S 36 R [l (1 [
— AR — s FhHE AR 173 B 500 T0 A
(BB T TRFZE

&l 4 S ERE 50 C AT BIGA CO, 7R354

R 13 RSN TC IR T (198 38 SR AT RN T 1 AR
B2 4 AL IR co, 78 4 RS
B 15 R A SO0 Sy 3G R S BURRA , ELAEAR R Y
RN AT AR AR R B I AE
25 MPa £ .10 MPa i AR &0, B985 R
HE 13 RN TC AR B 0B 0 D 4.58 107",
2.75x107" 0. 91x107"® F10. 05%x107"* m*,
2.3 BRELBRPHSEFESNT

5 2450 °C,25 MPa #f/K kT3 55444, 8 I 5
CO, B 55 0 OB 1/3 #8180 I 10 e 1 P
CH, B, 7= AR S CH, F1 CO, AR A3 % I 3K 25
BFRIA AR L, S F Hed, SR A = AR CH,
CO, PRFRIT M A5 (58 830) B 2 A= 1A s T A7 g 0 0] 7
AR B R P (AR TR . 7E 55 B A
1/3 SRR TOARIE B CH, Al CO, MR BL o H0RH 45
f B E] 43514 0. 67 ,6.00,3. 67 Fl13.75 h,

SR P AT IR IR B, A I L CO, HEA
W, 7= AR T CH, AR 3 55 il B 2 B 1) T B 5
PTE 1.25 h B CH, (R BE BE 2 7. 46% , Z )5,



T ARG S CO, YEB IR CH, IRE 5 201

1 4
10
Ir 03
o [ 3
2&‘E 1o ° ®
(=]
@ s « AR
w10 o
8l 17344
« TR
104 1 1 1 1 J
0 10 20 30 40 50

A %R 77/ MPa

B4 HGR CO, 7ER AL B S RS W R
BB AT SN 1 AR
Fig. 4 Permeability of different rank coal variation with
injection pressure?!

CH, TRFUM BT BB 1722, 7R SC 0 45 AR CH,,
TRBU LR 0. 19% s AT 55360 I A Co, 7¢
KB CH, B, 77 AR CH, B4 2
BEE] R o 2218, 1 IR 45 st CH, AR B4 %L
ik 29. 61% ;173 FEIERITCIAME T CH, R T4
AR, 72 Il A CO, TEAWIM CH, 5
BOR BB, Z 5 T B B U 2%, AE R 4 R, 1/3
FEMRERN TC R B 7 S CH, AR R 4 B4 R
22.02% H134.21%

SSRE E MR G A CO, AT PR E A
BEAH B TR LRSS F DL SR KO AR FL o 3, CH,
W55 g DRI M , (5 45 CO, AT PR KRk 1 AR v £ 3
25 CH, , (HJC K38 18 5 4 W B A e 20 18 4 1 W2 o 1y
CH,,[Ht, ZE#BIG S CO, AWM O CH, R
BOFRRBCHE, M AR EAE] 1. 25 h i, 1 F CH, 14
BUMBEARE 7. 46% , HBEE IR T, CH, (R0
Bk — A BRAG SMB B A, A AT CO, ik iE
AJERE NS, HAREFLBRZE A LLE S R AT B AL
F—i A 1 AT AL oA 3 R T €O, #E AR CH,
fif U, SR AL R, CO, AT DA H 9K Er A
TEB CH, , RAFHFLBRESH4 R CO, A #EA
LB S CH, M7 5a 4 W B, R IR 1Y) CH, BTtk iz
B ALBR, PR T 0 AR P IR 2R R B = Y CH,
HAr e 1/3 B B P TR TG AR 2 1]
FLBRZEHE LA SR A T AR LRSI FL o 32, il
T CO, Wi CH, f# W, 7O/ UE CH, A B 1Y iz
Rl 1 4 [l if SR AL 25 O, T Z it ) k47 5% 4 W
B, R, ZE R R v 7 R AR TP R R T8
() CH, B30 ; J0 U b FL IR 45 74 LA ) W 6 i fie
W R A AL IR R 3=, BERE e B T K CH,
MU, LGRS B2, Co, AL, CO,
IKER RS CH,, Z 5 52K CH, 1738 41k

£
=
%
&[é
&
:E,‘?
®
r
|
i Stesstetse et aaanosioos
0 2 4 6 8 10 12
IR u)/h
(a) S9ENGE
< 100 —— CH.
S —s— (O,
£
=
¥
r
e
i
LEg=ing =il
(b) A
< 100 P
fi 80t —=— CO,
5@ 60
= a0t
éﬂ 20
%L 1 1 1 | 1 )
0 ) 4 6 8 10 12
IR 5 B[] /h
(c) 1388
100

—— CH,4

—a— COz

72 AU R R B0 %

0 2 4 B g 10 12
IKE B TR /b
(b) AR
B5 = AR E B B RE SRR ] AR 1k
Fig. 5 Variation of yielded gas percentage with time
in different rank coal

B, ZE g B (] 7= SR CH, A 8 & i i, 3
PN
2.4 AEEMERREMFEEZEHARSHT

CH, FlE 5t CO, eIz B i f b il T LB
JE T A AR TR S A A e | DR L FH 40 I 1
PR R cO, F1 CH, #EfTiHE, 3R AI A €O,/
CH, B #eoRE L (fB1F CO, &/7= i CH, &) .CH, f*
HE (=W cH, /8RR CH, &) Ml COo, fEfE
KR (L CO, B/TEA CO, i) RTIRE R AT 0T

F2 J 12 h SCEGIE] N 4 FRAREB AR I A
CO, IK#E CH, Mg, TTLIE I R B R,
CO, TEAREBR , 5570 U 173 SR BRI oA



202 £ 3 % 1’ 2020 4E55 45 %
£2 TEAEHEDBIGER CO, IRE CH, TWLER
Table 2  Supercritical CO, enhanced CH, in different rank coals
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