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Preservation and deliverability characteristics of coalbed methane
in east margin of Ordos Basin
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Abstract; Fifty eight coal samples from east margin of Ordos Basin were examined using the microfracture analysis
by fluorescence microscope, liquid nitrogen adsorption analysis and mercury-injection analysis. The results show
that the frequency of microfractures in coals is about 20 ~ 100 strips per 9 ¢cm”, and increases in the tectonically ac-
tive areas. The porosity is relatively low. The pore is dominated by transition pores and micropores. Macropores
take the second places, and mesopores develop least. The BET surface area is relatively high ranging from 0. 092 to
20.480 m*/g. The coal reservoirs have good adsorption capacity. Four reservoir types with different pore-fracture
systems were classified by Q cluster analysis and the difference of reservoir physical property were analyzed. Type
[ with more microfractures, large porosity, reasonable pore structure, high specific surface area makes the good
reservoir for CBM exploration and development. Type Il with more structural microfractures, poor permeability,
low porosity and specific surface area, less mesopores, is bad reservoir for CBM exploration and development. The

characteristics of type Il are between type [ and Il , which makes it to be the relatively favorable reservoir for
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CBM exploration and development. Type IV which has the good permeability, but the weak adsorption capacity is
relatively beneficial for CBM exploration and development.

Key words: coalbed methane; coal reservoir; microfracture; pore system
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Table 1 Statistical results of microfissures for coal reservoir in eastern margin of Ordos Basin

- }%:ﬁ Ry e/ BAMRBEL (5 - (9 em®) 1) YR %Jﬁ Ry BHBEY (4 - (9 em®) 1) m;,
7 % ARl BA CH DR Hit o /% AR BHS CHI DAY &t
Mk 8= 0.72 0 3 12 29 44 3 EXET 135 0.73 0 4 13 32 49 4
PRy 8 = 0.68 0 1 20 60 82 3 XRET 13 %5 0. 69 0 2 13 22 37 6
KulEw 25 0. 65 0 0 20 31 51 1 KW 55 0.74 0 6 18 39 63 1
MiIARH" 4 5 1.23 0 6 14 15 35 6 R 55 1.19 0 2 11 16 29 5
T 25 1. 80 0 1 12 29 42 3 EWEE 115 1. 80 0 5 24 60 88 5
A=k 35 1.79 0 1 17 22 40 4 ERw 55 1.76 0 8 46 525 579 1
Sl 35 1.87 0 1 25 46 71 3 BTH 5% .56 0 4 24 87 115 4
WEmy 5% 166 0 3 25 35 62 4
xR2 SMREMAMKZHERILBERSE
Table 2 Pore structure parameters of samples in east margin of Ordos Basin
e s LB E 7> & 5/ % MILEE AEURE OPHILEE SRR BET KM/ BIH Bflik  Payfly g/ﬁ;
KAL Bl ML gl /% HE/mo B/ % (gt BU(mLegT!)  f/m
1 BDWJYl 6.6 11.3 61.1 21.0 6.7 22.3 18.9 55.0 2. 869 0.009 7 9.518 0.79
2 BDWJY3 15.2 16.3 47.7 20.7 7.8 30.2 21.9 47.3 1.495 0.0130 8. 827 0. 65
3 BDWJY4 21.0 9.4 53.5 16.1 4.1 33.9 24.1 88.3 2.412 0.008 7 9.747 0.75
4 BDWJY6 12.1 12.5 53.6 21.8 6.7 33.3 20. 1 30.5 3.676 0.014 7 9.379 0.72
5 BDXX -2 9.9 4.8 49.9 35.4 4.6 15.0 15.2 75.8 0.913 0.003 7 10. 850 0.72
6 BDXX -3 5.8 7.5 55.6 31.2 5.4 17.1 16. 1 69. 1 3.276 0.009 5 9.507 0.71
7 BDXX -4 9.1 3.6 52.7 34.5 4.8 14.9 14.7 80. 1 0.619 0.002 1 9.121 0.74
8 FGDYG2 8.3 14.3 52.4 25.0 8.2 23.9 18.6 52.4 1.369 0.003 4 7.807 0. 65
9 FGDYGS 12.3 6.1 50.0 31.6 5.7 16.5 16.0 68.2 4.597 0.010 1 6.776 0.74
10 HQHSC2 23.0 21.1 37.1 18.8 8.4 50.7 23.8 52.7 4.572 0.012 4 8.360 0.72
11 HQHSC4 6.9 5.6 56.9 30.6 7.2 16.2 15.8 68.0 4. 141 0.010 9 8. 461 0. 60
12 HQHSCS 30.4 5.4 42.0 22.2 5.5 24.0 20. 1 54.2 9.115 0.020 5 7.173 0.72
13 HQLJT1 8.1 8.4 53.4 30.2 5.7 16.5 15.8 64.6 5.283 0.015 8 9.204 0.62
14 HQLJT2 7.5 4.3 55.2 33.0 7.2 13.7 13.8 78.1 6.453 0.017 8 9. 260 0. 60
15 HQLJT3 13.7 6.2 41.1 39.0 3.7 15.6 15.7 71.5 7.472 0.011 6 5. 465 0.76
16 HQLJT4 6.4 11.8 60.8 20.9 7.5 24.3 19.7 43.1 5. 450 0.016 6 8. 883 0. 68
17 HQLJT6 10.0 4.6 52.5 32.9 6.0 15.9 15.6 58.8 5.159 0.016 8 9. 106 0.74
18 HQLJT7 6.3 4.7 50.3 38.8 4.6 13.1 13.9 76. 1 4.617 0.014 7 9.570 0.76
19 JYS5 -1 5.6 5.6 61.1 27.8 3.2 15.4 15.5 72.5 0. 656 0.002 5 7. 895 1.55
20 JY5 -2 8.4 6.4 66.8 18.5 4.8 16.0 16.5 42.2 0.729 0.001 8 6.429 1.55
21 JYS-3 19.9 12.0 45.2 22.9 4.4 22.3 19.8 60. 7 0.392 0.002 0 9. 689 1.57
22 JY5 -4 19.1 4.3 57.4 19.1 4.1 23.2 20.5 47.0 1. 161 0.005 0 9. 381 1. 56
23 L-8-1 25.4 5.0 39.3 30.3 5.3 19.1 17.9 60. 8 0.379 0.001 9 9. 546 1.49
24 L-8-2 31.2 5.5 38.1 25.1 4.8 25.3 19.6 58.6 0. 199 0.001 3 9.990 1. 46
25 L-8-4 18.2 2.4 46.2 33.2 4.5 14.7 15.4 71.8 0.119 0. 000 7 10.910 1.50
26 L-8-6 44.2 9.5 27.1 19.2 7.0 305.7 27.9 41.3 0.170 0. 000 8 9. 435 1.50
27 L-9-1 37.7 8.0 34.3 20.0 5.6 42.9 23.5 51.6 0.413 0.001 4 8.383 1.48
28 L-9-2 21.7 9.2 41.1 28.0 3.4 19.9 18.3 60.0 20. 480 0.017 3 3.619 1.51
29 L-9-3 43.2 9.0 25.1 22.7 5.2 174.3 24.0 56.3 0.213 0. 000 9 8. 614 1.49
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ESE S
RIS WRAFEIRSE
e S FLBRE 235 4t/ % MFLBE RBURE RHALRE SBofdk BET R/ BIH BALE  PayiLE fji
AL AL ML L /% AfE/emo HfER/emo %/% (m*+g™) BY/(mL-g™') #&/nm
30 L-9-4 13.5 6.8 43.2 36.5 2.6 14.0 15.4 73.3 0. 285 0.001 1 9.610 1.57
31 L-9-5 24.7 4.8 45.2 253 4.5 20.5 18.6 67.8 0. 180 0. 000 9 8. 386 1.51
32 L-9-6 27.9 5.1 423 24.8 4.7 24.6 19.9 62.4 0.092 0. 000 6 7.418 1.53
33 L-9-7 21.4 7.2 43.8 27.6 4.0 20.0 18.1 68. 4 0.122 0. 000 7 8. 683 1.57
34 QJH5 -1 12.5 8.9 51.8 26.8 4.4 17.2 16. 8 69.2 0. 400 0.002 4 11. 630 1.57
35 QJH5 -2 15.2 5.7 53.0 26.0 4.5 18.2 17.3 68.0 1.550 0.007 1 10. 100 1. 60
36 QJH5 -3 13.2 6.6 50.7 29.4 3.8 15.1 15.6 72.0 0. 305 0.001 6 10. 920 1. 60
37 QJH5 -4 8.7 52 51.9 34.3 4.0 14.7 15.1 74.9 0. 863 0.003 1 8.619 1. 86
38 SSP1 -1 15.3 4.0 46.5 34.2 4.2 16.9 16. 1 70.0 0. 162 0.001 1 10. 180 1.77
39 SSP1 -2 13.7 2.6 58.2 25.5 2.6 17.9 17.8 69.2 1. 305 0.002 0 4.867 1.79
40 SSP1 -3 10.5 5.3 52.6 31.6 2.9 14. 8 15.1 73.4 0. 285 0.001 0 8.537 1.77
41 SSP1 -4 7.7 5.1 52.3 34.9 2.9 13.7 14.6 76.3 0. 350 0.001 7 9.363 1.83
42 SSP1 -5 10.9 2.7 57.0 29.4 3.2 15.6 15.6 67.4 0. 655 0.003 7 10. 680 1.83
43 WC5 -1 19.1 33.0 33.0 14.9 7.0 168.5 29.1 44.7 0. 557 0.001 9 8.035 1.76
44 XSH3 -1 18.8 3.9 49.9 27.4 4.5 17.3 17.1 66. 6 0. 200 0. 000 8 7.636 1. 81
45 XSH3 -2 25.4 5.5 41.8 27.3 4.9 21.9 18.4 61.7 0. 256 0.001 3 10. 250 1.90
46 XSH3 -3 18.9 12.3 43.5 25.3 5.1 21.6 19.2 58.5 1.706 0.004 2 6.631 1.90
47 XSH3 -4 22.9 6.3 46.1 24.6 4.2 21.4 18.4 62.6 0.384 0.001 1 6. 521 1. 88
48 XW2 12.7 8.0 61.3 18.0 2.7 45.3 22.8 41.8 6. 896 0.010 5 4. 896 1.43
49 XW3 20.5 6.7 46.6 26.2 3.9 18.3 17.7 72.1 0. 103 0.000 8 11. 210 1.40
50 XW4 7.1 5.7 50.0 37.1 3.7 14.0 14.5 78.5 0.237 0.001 4 10. 740 1.42
51 XW5 13.1 5.2 54.1 27.5 3.9 16.6 16.4 71.3 0. 281 0.001 5 9.956 1. 41
52 XYK2 -1 11.5 3.8 52.1 32.6 4.3 16.6 15.4 76.1 0.183 0.001 1 10. 060 1.76
53 XYK2-2 21.5 6.2 46.2 26.2 5.1 22.1 19.3 64.8 0. 462 0.002 3 9.551 1. 80
54 XYK2-3 15.8 4.8 53.1 26.3 4.8 17.2 17.0 68.7 0.738 0.003 6 9. 590 1.83
55 XYK3 -1 10.1 4.0 55.7 30.2 4.0 15.1 15.5 80.7 0. 605 0.002 7 9.597 1.78
56 XYK3-2 9.5 4.3 46.8 39.4 3.4 14.0 14.3 79.2 0. 303 0.001 3 9.482 1.74
57 XYK3 -3 22.4 6.2 46.7 24.6 4.6 20.0 18.8 63.2 0. 193 0.001 2 11. 130 1.78
58 XYK3 -4 21.3 4.7 45.3 28.7 3.7 17.3 17.1 66.5 0. 608 0.002 8 9.481 1.84

W LB ISR AEZ R Tk 4325, KL >1 000 nm, #1100 ~1 000 nm, /NfL 10 ~100 nm, f{fL <10 nm, 3£ 3 5PLAHF.
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S E, JCUUMUEE ST, HALBRAREE 7 & 88 26.06% ~66.78% , YJ{EH N 48.75% , ffLAEL R
14.89% ~39.39% , W49 27.47% ; KILIKZ, AT 5.56% ~44.24% | V(i Jy 16.43% ; L% & 5
%, AN 2.35% ~32.98% , SEHI N 7.33% . MEEEE ) BET FLF AL 0. 092 ~20. 480 m*/g, E¥K
2.046 m*/g, HAWFSE XALHEAEZE E B, FHR 4,083 m’/g, FERAIRHR LR IR/, HAE2
BJH j4fL%5 4 0. 000 57 ~0.020 50 mL/g, “F# 5 0.005 395 mL/g. A BRI ERZRA T 3.619 ~
11.210 nm, “F#°4 8.874 nm. Z5REH, SFRZMBIHAGHMZILR ARG LT EAA RN ZESE, X
Fh 2Rk SEEZ LB RN . N EIFHXE 2 MR T B4 . 1F2E. b, RA Q BRIk
3, AT IR EE 22V 7 fijd (Ward method ) . FEFEA TR Z W, SR FHLEFIFRMEAL 7 75 X0 IR 46
OB T AR L. RIBREFRA SRR, WAL LM SE (2 3), RRELFHb LB
W Ko i A e ) ) B S AR S PR . SRZREE IR NE 2 iR, BT 58 (RFE A B R A b B 4 2. BFARIA
N, B—FERER R R R (32 3) SR XL SRR AR A B v S, 2 AR S A A TR U R A
R, AR S S R AR N ARG . AT b nT LA e S R B M A R B A R
PESIUARE SV A SRS A5 R S I FLBR R G0 & 75 FRAE.
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Fig. 2 The pedigree chart of Q cluster analysis of mercury inject and liquid nitrogen test results
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Table 3 The results statistics of the cluster analysis for the parameters determined by

mercury injection and nitrogen adsorption

% OHS gt FLBRHE 5 5 1/ % MALEE  ABURE ERILEE Bk BET HEE/  BIH EALIA PHTLE
L b ML gL E/%  HR/amo BHR/mmo /% (mdegl) BY(mL-gl)  f&/nm

B 12.14 9.33 50.67 27.85 6.24  22.08 1776 59.35 5.627 0.013 4 8.18

I 16 f/MHE 580 4.26 37.06 18.85 3.44  13.10 13.80  30.50 1.369 0.003 4 3.62
BRAE 30.35 21.09 61.06 39.00 8.43  50.70 23.80  78.10 20. 480 0.020 5 9.57

i 20.90 6.42 48.27 24.40 4.31  22.53 19.03  62.27 0.936 0.002 6 8.50

I 19 /M 839 261 3812 16.11 2.55  16.00 16.50  41.80 0. 092 0. 000 6 4.87
BRfE 31,22 12.28  66.78 30.35 5.34  45.30 2410  88.30 6. 896 0.010'5 11.21

Pifff 1145 4.98 5162 31.96 3.80  15.46 15.55  73.64 0.500 0.002 3 9.89

M 19 f/ME 556 2.35 43.24 2603 2.61  13.70 1430 67.40 0.119 0. 000 7 7.90
BOAME 18.24 8.93 61.11 39.39 4.83  18.20 17.30  80.70 1.550 0.007 1 11.63

BME 36.06 14.89 29.84 19.21 6.19  172.85 26,13 48.48 0.338 0.001 3 8.62

NV 4  g/ME 1915 8.05 2506 14.89 521  42.90 23.50  41.30 0.170 0.000 8 8.04
BORfH 44.24 32.98  34.25 22,74 7.02  305.70 29.10  56.30 0.557 0.001 9 9.44
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Fig.3 Adsorption isothermal curves of samples
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03 SHZE) WALREWMAFRZE (K3 (b)) [FZEAET 4, AHERRKRLEA 1 MR, £
HIFLBR R GE N TP CRAL, s P o I 1 B R T AL S 4 TP PAT AL, EHLRTREAL &0 s:/K0f” &Y
fL. A A TP FLALBR & w2, ATRE TR BB Ay “RE” , HRAL S |mARN K 2, LBIEES
ZRIEAL, BARTEM A AR AR IR 2 A R T RZ M . 38 B E A R Z.

KA KL AL RAL, T 2.61% ~4.83% 2 a], #H{EHK 3.89% , & hihil 2 LB ERE
MEERR. SR IS, K. DL WAL & &AM, ErpfLE i, BWEC 4.98% ,
T CALBR o3 AT B AN A, SZmaFLBR IR B35, WTRERCV R Y HOB R RS, AP EERE . P
LR BRI W A T, AR, REDHLFLIGESLIR & AR 8D, IRORECRA m BB R . Pl & &
/b, BoRIZEFE I RE ) — M. ARRMEAES (XYK2 -1 A NI O 2 S0E2) WA H 2 i b 45
& (K3 (c)) TMBHA, SEREH R, WHEZANE, RWHARREZ h—imIT 0K
PR BT RS EDERE RS A RASLBIE SR BT, A IZIEAE S LB A A A A
TRIZARMW . P kEE BT FE NGBS . o), KRR R4 X)) 2453
B R R SR R B A )2

KRN AN EBRMIART 09 3 DFEG S8 G BB 1 AR, FERECRR D, BRI
ATERIER B, BBV RS AL, T 5.21% ~7.02% 2], ¥WHE K 6.19%, KfL. P& RE
K, LB a5, LT, BET KRB, MEN 0.5 m*/g, FEH LR Ak 2 W B R 4%
75, HAUEZIR. R ARM AR (B3 (d), SRR L -9 -1, RAMMIEIIES 9 SIHZ) 55
ML ETCE MLk, RUIFLB RS F 2y —amBf AL, ST AL, BRI THEZ A S 1
PRI, IZERE i LR ES A R TRE B, BRI T . v, HEE2 R, AR R
JESIRTT R B2
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HEAEAE AR, BEAS ARSI, BUETRSE, K. LA, [ FARRE 58, BARALR B A T
Ay @ AT R RAGRO AL, Wi E S SRR ST, AR R A RS R i
TR A R R B, FLBR R, ALALBR 2 B ALY ™, R AL S B BN B IS Y
B VAR FEAL PRI MK, AR R AR B, U IR N TR KRR TR SOR AR
VERCAEAEFIBRAN, BEaan s B UK FEABCRY , BIFRE ., BAEZILBRE R, BEMLF, WAL
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(9 em®) , (HBFERELBAL. AR, GO0 XAGEIE DRI, B2 FIRL5 0 E 2 ™ E R, 1L
BURERHEZm A, BRSO B B H 2 B A O™, i I 1B B A2 45 T
BRI, WS REALB RS R @Y KA. IR A 2 LB IR 2 0 IR, AR L
WIHEAR, BRI R R Rk, WP EE, R AR UEZ NS ER—BRT
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Table 4 The permeability test results of the samples in east margin of Ordos Basin

(e BBR/ um? K5 BBER/ pm’ K5 BIER/ pm’
BDXX -2 0.449 x10 3 Y5 -2 0.063 x10 ~3 XSH3 0.016 x 10
DYG 4.402 x10 73 QJHS5 -3 0.195 x10 3 XYK2 -3 0.016 x 10
HQLJT 0.144 x10 3 QJHS -4 0.890 x 10 3 XYK3 -2 0.007 x 10 3
HSC 1.461 x10 73 WC5 -2 0.122x1073 XYK3 -1 0.307 x10 3
wWJY -1 4.777 x10 73 SSP11 -1 0.012x1073 SSP11 -5 0.148 x10 3
WIY -3 0.241 x10 73 SSPI1 -4 0.021 x10 3

5 % i

(1) BEREEVERREA L2 TG R RS, HEE R R i 5 SR AR SR R
JEhaE, MiEsR X D RV R L, X RREXEEBERTTEA R, LB MmAL, fLBgite L
N AL E, RALKRZ, LR ERS. BET LR 0. 092 ~20. 480 m*/g, FH202.046 m*/g, &
PRI 7R T B T B RE

(2) iz Q BRI T A S IXARIZ R ey 4 28, 1 22 BB A fEdLal, BRCRBAR R,
fLBREER, LRSS BT, HeRmBRESS, ARZERIT R A MR, TR 2R . BRI
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o2, LEORG R D SRR Z I B m i, fLBE,  HEaRm e, *ﬂﬁﬁﬁ,ﬁ%
i ALBEE R RS, BEREAR, BRI HEIT AR, TR EREA T 1, MK
ﬂ,%ﬁ%%@ﬁ%ﬁ%@ﬁﬂ%%-N%%E%@%%,£%ﬁﬁﬁ¢%%ﬁ%ﬁ,%%ﬁ%@ﬁﬁ,
FLBUE AR, K. hLRE, BB MRy, (A2 LRI REBAR, £/ T 0.5 m*/g, BRI T #2100
WERE ST, MR TEHIT B MR, B LIRS AR SR E LB IR EL TIb k&,
— BRI ARG | BRI S A ST IRABEST, A B R AN LS S = BRI X
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