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Research on law of coalbed methane enrichment and main controlling

factors in Jiaozuo Machang exploration area

YANG Heng',LUO Xian®,SUN Changyan'”
(1.School of Resources and Environment ,Henan Polytechnic University, Jiaozuo 454003, China ;2. Third Team of Henan Provincial
Coal Geology Bureau ,Zhengzhou 450016, China;3. Collaborative Innovation Center of Coalbed Methane and Shale
Gas for Central Plains Economic Region ,Henan Province, Jiaozuo 454003, China)
Abstract: The paper is devoted to explore the rules and main control factors of coalbed methane enrichment in Machang exploration area.
Field research, sampling,laboratory testing, and analysis of coal exploration data were used in this study. The distribution characteristics
of coal seam gas content in Machang area were summarized and the intrinsic and extrinsic factors affecting coal seam gas content were ana-
lyzed systematically.The results show that the measured coalbed methane content in the Machang exploration area is 13.77~27.30 cm’/g,
with an average of 20.26 ¢cm’/g. The gas content is decreasing from west to east and south to north, with the highest in the southwest.The
gas content distribution is controlled by four intrinsic factors. First, Il | vitrinite group has a high content and has strong gas generating ca-
pacity, which is conducive to the formation of coalbed methane.Second, the coal ash content and moisture content of II'| are low, and the

adsorption capacity of is strong, which is conducive to the occurrence of coalbed methane. Third, Il | coal seam is mainly composed of mi-
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cropores, which can provide a large specific surface area for coalbed methane adsorption and is conducive to the occurrence of coalbed
methane. Fourth, under the action of tectonic stress, the soft coal has a change in the molecular and crystal structure of the coal, and the
porosity and specific surface area have increased, which has enhanced the affinity of the methane and increased the gas content of the coal
seam.Meanwhile, the gas content distribution is controlled by two exirinsic factors. First, with the increase of overlying bedrock thickness,
the storage capacity is gradually enhanced, and the gas content of coal seam is gradually increased.Second, due to the effect of faults, the
I, coal seam in the northern fault block is directly connected with Ordovician limestone, forming a relatively water—conducting boundary.
The runoff of the groundwater will inevitably take a certain amount of coalbed methane, causing the gas content of the coal seam to de-
crease.Due to the action of the Fenghuangling strong runoff zone in the central fault block, the coalbed methane migrates with the water
flow as the carrier, resulting in a decrease in the gas content of the coal seam, but relatively higher than the northern fault block. Il | coal
seam in the southern fault block is connected with the Permian weakly permeable rock stratum, which is beneficial to the preservation of

coalbed methane, and the gas content of the coal seam is relatively high, forming the most favorable enrichment area of coalbed methane in

Machang exploration area.

Key words: coalbed methane ; enrichment law ;main controlling factors ;air content; Machang exploration area
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Fig.1  Structure outline of Machang exploration area
> BESHEMERLIRES 1)@%,;&%%?«‘%%3@‘ 13.77 ~27.30 em®/g, ¥
20.26 em’/g; BEE SN CH, & &R 97.65% ~
21 8% 99.32% , ¥4 98.70% ; CO, % M 0.68% ~2.35% , -
B A X R A RS A R (3R ¥91.28% ; N, T 50, 8 0.07% .,
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Table 1 Gas characteristics of II | coal seam in Machang exploration area
SySps 2 i
b Hifl % FAEREE/m kf’ifii/ o wﬁ@ﬂi{j w .
6001 1 369.78 13.77 1.46 98.47 0.07
d6# 9201 1 355.05 16.84 1.66 98.34 —
10801 1417.65 15.58 1.03 98.97 —
3602 1164.16 17.97 1.08 98.92 —
g 11602 1 249.30 18.81 0.68 99.32 —
6402 1 149.45 18.82 1.26 98.74 —
1603 1 147.35 27.30 2.35 97.65 —
[E2RY 1604 1 174.20 23.65 1.28 98.72 —
0801 1 077.60 26.67 0.77 99.23 —

A f= LM

T X 2 A e A e, JL BB T R
RS 13.77~16.84 m’/t, FH{H 15.39 m’/t;
F R B 2 A AR 17,97 ~ 18.82 m’/t, F 1l
18.53 m’/t; i i W7 HL 4 2 1 R &= 23.65 ~ 27.30
m*/t, F-HI{H 25.87 m’/t; Fg FR T HUE 2 B S AR
B, BT R 2, AU R W HORE X A A |
B St N N e [ AN S ) < R 5
TREWEETARII(E 2),

22 EREEFEZR

SR O S R R AT 43 N TE KR FISMEE
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Fig.2 Gas content contour map of II | coal seam in Machang exploration area
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Table 2 Measurement results of macerals and vitrinite reflectance of MC—01 well in 1I | coal seam

P A 1 A v A O FR e, iR 7 ) W02 B e
T3 ERF A T B, AR TR R A S

. HHLAL G5/ % TEHURST 5 1/ % it %
e e 5 T4 T4 B A ALRE iR LR HAb2k % (em’ - g7h)
1 70.8 26.1 0 2.7 0.2 0 0.2 3.42 17.92
2 75.8 20.6 0 3.0 0.2 0 0.4 3.40 18.00
3 87.5 10.5 0 1.6 0.2 0.2 0 3.57 16.45

HRAE MC—01 I 5 Ak 56 I 3 9 e, — R K 4y
8.22% ~33.03% , -1 14.53% , J@ KK M 2 k)
WA IR A8 8 s KA 1.51% ~ 1.82% , -3 1.62% ; 35 %
53 6.71% ~ 11.86% , ~F- 34 8.00% ; [& % fifk 7 1 N
76.98% ~ 83.73% , “F ¥ 80.15% ; —, # v ik & &
77.04% ~83.58% , ¥4 80.05% ; & &% 1 N 2.65% ~
2.74% V-3 2.70% ; FLH R 1.52~1.58 g/em’,F

¥71.55 g¢/em’ ; MW E R 1.39~1.49 g¢/cm’ 1 1.
45 g/em’ (£ 3) s = BEZ R4 FIOK 4 1 SR
FARE A AR IR, 27K 53 R 3 WA 1
BRFERE, E B oy 9 — R B FLBR S ] | DT/ FE 5 1 8
BF i 12 X B TR 3 K O3 i BRI, R
BT S22 I B RE T 50, A R T 2 B RAT

*3 MC-01 = BEEERSH
Table 3 Coal quality analysis of MC-01 well in 1I |, coal seam

e Tk 5/ % TCR I/ % fRiHE w(S), ./ HEE/ k% ERae 7
= .
M, Ay Vi FCu w(C) gy w(H) gy w(N) 4 TS % (g+em™) (g+em™) (em® - g™")
1 1.76 11.38 6.71 — — — — 2 — — — 20.19
2 1.51 12.59 7.36 79.75 79.54 2.74 0 2 0.36 1.56 1.49 17.92
3 1.82 10.01 7.52 — — — — 2 — — — 20.52
4 1.54 14.78 8.26 76.98 77.04 2.65 0 2 0.34 1.58 1.47 18.00
5 1.56 11.71 7.02 — — — — 1 — — — 18.11
6 1.60 8.22 7.29 83.73 83.58 2.72 0 2 0.36 1.52 1.39 16.45
7 1.56 33.03 11.86 — — — — 2 — — — 15.33
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2) JREA R B R 1A X 5 AR B e, MC-01 JF:
TEE 3 AR A IR B 30 C AT T
ST BT, 235 SRR Y« i DX A2 ) P A K R
Langmuir &F1 V, 4 29.68~31.51 em’/g, F-#J 30.57
em®/g; T4 T K 3 Langmuir A FH N 38.33 ~ 41.83

em’/g, ¥4 40.18 cm’/g; Langmuir JE 77 P, ~2.01 ~
2.33 MPa, ¥~ 2.18 MPa; & {1}y 16.45 ~ 18.00
em’/g, V34 17.45 em’/g; WA X N 642 HA R iR
AR RRFRE 3, T Y B M B A, WL b A R Ay
A AR 2 s ) AR TR RIRAF (2 4) .

F4 DI HIERX MC-01 HIEFE% S 044

Table 4 Isothermal adsorption characteristics of coal samples from MC-01 well in Machang exploration area

3 -
MR Lk mh RSB WER AR AN RE R
B9 W TR M A%Vl % (et ) R MPa TS

KEE TR HE
1 29.68 38.33 2.01 1.51 12.59 7.36 79.7 17.92 67.11 11.18 1.76 0.157
2 30.52 40.40 2.20 1.54 14.78 8.26 76.9 18.00 58.97 11.19 1.76 0.157
3 31.51 41.83 2.33 1.60 8.22 7.29 83.7 16.45 52.21 11.22 1.51 0.134

3) BER LB B R IE X S R E R,
FLBRPE B B 58 M52 ORMAE RS AR (%
e HE ) 1 VR /A T 1 e B LA I 2 P as S 1 3
REOT g MC—01 F = 52 AR R A 25 21 &8
N, T A X FLBRE R 4.29% ~ 6.49% , -1
5.58% ; M ALIEF K 0.031 5~0.050 7 em’/g, F1
0.042 7 em’/ g, FLBRFUE 23 HLa& R 1 DIFL N 3=,

NFLIR Z, R AL R AL B L 2R E R S
12.877~19.113 m*/g, ¥4 17.328 m*/g, LB L 1
FUA 43 FE AL o a3 DL, Lz, Ok O vh
fL, RAEEARR R F (R 5) . X BRI ER
AR S HR SR R IEARDCOCR, = 2 F 2
LA, FLAS BRI DAy BU 3T 8 AT 48 Rt 1) L 2 T AR B
KB TR Z AR A

£S5 MC-01 FHEFRNM R EREFLBSISE R R F

Table 5 Basic data of pore characteristics of coal sample from MC—-01 well tested by mercury injection

o L BB BHREBY HAREY PR LB % LR AR LA %

b BEr%  (em® - g™h) (m® - g™") (em® - g™) @l ML AL kAL AL ML L AL
1 5.60 0.043 4 18.659 18.11 4585 24.88 2258  6.69  88.35 112 045 0

2 6.49 0.050 7 19.113 20.52 40.04  24.06 2643 947  87.73 1171  0.55 0.01
3 4.29 0.031'5 12.877 16.45 4349 2222 18.10 16.83 8891  10.85 0.24 0

4 5.93 0.045 3 18.664 20.19 4415 2274 8.61 2450  88.76  10.89  0.31 0.04
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Fig.3 Relation between coal structure and gas

content in Machang exploration area
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Fig.5 Contour map of overlying bedrock thickness of II | coal seam in Machang exploration area
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Fig.6  Docking relationship of major faults in Machang exploration area
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