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Experimental study of displacing & replacing methane in low permeability coal

seam by injecting liquid carbon dioxide
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Abstract: This paper is to solve the gas drainage problem of low permeability coal seam. Based on the
characteristics of liquid carbon dioxide with low temperature, viscosity, percolation resistance and phase
change pressurization, the liquid carbon dioxide enhanced methane recovery technology was proposed to
improve the gas drainage efficiency. Liquid carbon dioxide injection test was carried out at Sangshuping
No.2 mine shaft, Hancheng mining area, and by which injection process was developed, the key parameters
were determined and the methane extraction efficiency influenced by carbon dioxide was examined. The
results show that the pressure of injecting is fluctuated. Initially, injecting pressure rises fast and then
keeps stable when rising to 2.5 MPa.The flow rate of injection maintains from 0.6 m®/h to 1.4 m®/h and the
total cumulant of liquid carbon dioxide is 6.0 m®. The concentration of carbon dioxide in the test borehole is

taken as index, and it’s found that the influence radius of the test is 18 m. The methane concentration and
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the purity in the test area are 2.5 and 3.5 times of those in the original data respectively, which proves the
proposed technology enhances the gas extraction efficiency.
Keywords: low permeabilitycoal seam; liquid carbon dioxide; influence radius; gas extraction;

displacement and replacement
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Fig.2 The system of liquid CO, injection
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Fig.4 Diagrammatic sketch of sealed borehole
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Table 1 Key parameters of injection

N KSR
H:J‘IFH A e - . Ry
A 1]/ min LA ES P /MPa JEVE#/m® HJE P/ MPa
RPN 114 1.87 1.0 2.01
E N 213 2.68 3.2 2.78
BEKR 166 2.65 1.8 2.72
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Fig.5 The varied curves of orifice pressure in injecting process

KA 0.033 MPa/min, # I — KIEAMZHH) CO W BRIRA BB WY B .

WK EE AR (FEW 214 min) W 0~43 min B fLH R 208 B FF. 44 ~157 min BB . Bl
T VR B ) R VE VRt A 1 L FLH R B R VIR Bl B K AL R TR 2.68 MPa, R R 1E G U 1]
JREFERA COL N IR BURB & F . CO, B Wil B3 2, fL 0 R S0/ s 4 F W & KT CO B i w i,
FLETES K, 159 min J5 #5 1k VR, W88 1 W45 R UG A LR 0 A8 Ak, 58 R WA OF ¥ T R RN
0.015 MPa/min, -3 JE B33 %y 0.027 MPa/min, 3% W] B & 52 v V8 W 09 35, CO, 1] R 24 B8 9 1 2
LT SR/ o PR ER R R AR Ak R A L — R RN

5 SRR AR W 166 min) - Bifi 5 1 {2 I ) B 7 Y 2t 9 38, L 01 R AR fb B 345 5 55 — KA L,
ZWREVIFEIE ) L I B R R ST R 2.65 MPa, 55 = RIEWCF T E#E A 0.011 MPa/min, 7 ¥ [ &
AN 0.024 MPa/min, W55 = K& Iy 48 Ao S8 0F — A5 158 B Bl 45 1 7 1 i) R 3 8t 1 18 AR R COL 1Y
By W TRE .
4 WRGW
4.1 R

WA CO,EEIRIE NG MIE 2~3 ho 35 SR 0.7 MPa DL T (328 2% 822 4 M) I & 1 56 £ A
CO MBI SRR 2 PR,

£2 BB COGRABTNLE R

Table 2 Test results of CO, concentration

HifL B Y AL BifLN CO RN CO B H CO. 7% CO. B2 %
%' {37 # /m PG/ Y =K/ % R/ % H=F/%
A 7 0.08 0.60 1.00 1.50
J: 10 0.12 0.80 1.50 2.50
Js 12 0.00 0.40 0.70 1.60
Ji 15 0.14 0.80 2.00 2.50
Js 18 0.04 0.60 2.00 3.20
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Fig.6 The curves of CO, concentration in inspection hole
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Table 3 Drainage data before and after injection
FCITAh RAR TR 5040/ % R4/ (m® » min ") B ,
Z R H - 24 R 4/ m?
RBRRME  RME CFHE RRHE R/AME 35
JE R BUE 27.90 10.30 17.5 0.37 0.09 0.17 263.02
iR 96 K P 75.00 25.22 40.22 1.35 0.37 0.59 849.60
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