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Study on characteristics comparison of low rank coal coalbed

methane reservoirs at home and abroad
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Abstract ; China’ s low rank coalbed methane resources are abundant, but the degree of exploration and understanding is low, and the re-
search on coalbed methane accumulation conditions, coal reservoir characteristics and resource potential is insufficient. Based on CBM geo-
logical data from the Erlian Basin, Hailar Basin, Zhundong Area, Tuha Basin, Powder River Basin in the United States and the Surat Ba-
sin in Australia, this paper first analyzed the distribution characteristics of low rank coal and the origin of CBM in China. It then discussed
the characteristics of the geological structure of evolution and analyzed the characteristics of coal rank, composition of coal, gas content,
porosity, permeability and hydro — geological conditions. The differences of CBM content, reservoir property and hydro — geological
conditions in the low coal rank basins were pointed out, and the reasons for the differences in the gas content between domestic and foreign
basins were expounded. The results show that the geological and structural characteristics of the low coal rank basins in China are similar to
those in foreign countries, and CBM is mainly secondary biogenic gas.The gas content both at home and abroad increases first and then de-
creases as the burial depth increases. The gas content of the low coal rank basins in China and the Powder River Basin is between 0~4
m’/t,but the gas content of in the low coal rank basins is lower than that in the Powder River Basin and the Surat basin in Australia under
the same buried depth. The hydro—geological condition of low coal rank CBM gas content difference is one of the most important factors,
and the poor hydro—geological conditions in China causes the low coal bed gas content. But the hydro—geological conditions of the Powder
River Basin and the Surat Basinare good, so the gas content is high.The permeability of basins varies greatly from country to country. The
permeability of domestic basins is poor, generally less than 1.0x107° wm®. The permeability of the Powder River Basin and the Surat Basin
is good, and the permeability is 1~2 orders of magnitude higher than that of domestic low coal rank basins. Therefore, there is a great
difference in low rank coalbed methane resources between the domestic basin and the Powder River Basin in the United States and the Su-
rat basin in Australia.
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Table 1 Comparison of coal and rock characteristics in typical low rank coal basins at home and abroad
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Fig.5 Variation of coal seam gas content with burial depth in typical low rank coal basins at home and abroad
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I 1k i 2 Hh R AR b 2 K AL BE (2 R AR
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RIS ; o A IR A b BRI KRR I S A 2 IR 2
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B REAY R 5 B & A s, Ui
Bl A 7K SCHD BT 45 1 TC Ik e T A LG, 5
FHNTIE M HE T 5 f i, 56 BT 2 2 7k ok
FERIA L EEA T 270 ~2 010 mg/L( % 2) ,F¥J 850
mg/ L, B4 b F IR K M4 () 25 R 47, 2 K i 4k
FEAR, AR F AR AL,
34 HEVMNESR

A2 LB F L B RN B AL B 2 A, R o
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e, MR R SR EE
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Table 2 Comparison of water—hydrochemical characteristics of coal seams in typical low rank coal basins at home and abroad

FHh/ X B R /m FH KA pH E(FH¥E) SO KA/ (mg - L) ML/ (mg - L7Y)
WEAR b X <800 NaCl/Na, SO0, — — 536~3 398
HERIIR 800~ 1200 NaHCO;, — — 1.000~6 000
AR <1 000 NaHCO, 7.32~7.76 1.41~50.32 4 000~ 6 400
Ik i A <1 000 Na, CO5/CaCl, — 1090~2 310 #5110 000

AT £ Hh <300 NaHCO, 6.8~7.7(7.3) 0.01~17.00 270~2 010(850)
piXiR ) 100~ 800 NaCl/NaHCO, 7.8~8.5(8.3) 0.1~4.0 792~10 177(4 091)
BUEASAIE R, —BAE 1% ~ 10% , H 3 5 FL B B | 1ooo T
HEVRRITITRIN , B AR, il A 2 £ f
AR BT b 4 B R 3B E ‘ I
7E(50~500) X107 pum’ , AL I HE T 8 AR 20 I |
FUABEBR, — AN T 1107 wm® . 5K 1T o001 '

AHEE 1] DA DR 3R 43 AP I 5 4 b, (3 28 b AR V6 7 2
M) A Z B B RN T 1.0x107° wm®(E 7) , &
RFIXT ARG, B AMIE 1 ~2 DR g, 3 SCiik
[11-12 RS (K 6 FIIE 7)), 3% 5 R
AR T g 2% 0 85 F 4 BEAE AL B EE Oy 0. 10% ~
12.55% , ¥ 3.92% ,1535% 7 (0.001 ~2.589) x10™°
pwm? S 0.073x 107 pum? 5 T IR 734 R 4 X
A FLBREE K 0.68% ~9.73% , F-34] 4.70% , 1535 %
$9(0.01~1.46)x107° pm?, 44 0.273x107° wm? ;1
TR M DX P 1L 7 R LR BE 4.33% ~27.46% , T3
15.38% , M |2 15 if5 AR, 7 (0.05 ~ 8.67)
107 pm®; Ik WA 25 1 U IR T80 Hb DXOHRE 5 L B EE Oy
2.90% ~7.75% , -3 4.95% , B %% M (7.5~ 181.9) x
1070 wm?, F TG 2 A B (24 B FLBR
FEEBTALBREE , AN e — 2D ] 3% A b AR5 LR
FE R B S R R N, A R Tt — 2 R

40
35
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%25
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B 6 A AR R 2 O 8 TR 3 b

Fig.6  Coal-rock porosity correlation of typical

low rank basins at home and abroad!"'™*’
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Fig.7 Coal-rock permeability correlation of typical
low rank basins at home and abroad""' ™"
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A BE, AR, MRS 22 S I . AR
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Table 3 Comparison of geological conditions of typical low rank basins at home and abroad

TS AP 4 TR A T R Z2 TRLIR 73 WA M X
H Y E K,-E K, J K, J
ALY (10*km?) 6.68 1.4 3.5 2.63 1.30 —
PEPEE/ (102 m?) 3.34 0.9 1.18 1.16 1.30 —
G /m 90~ 500 100~ 800 <1000 487~1 000 100~1 200 <800
BRI S5 % 0.3~0.4 0.3~0.6 0.25~0.54 0.31~0.45 0.31~0.47 0.52~0.64
JEZJE/m 12~120 10~50 20~200 20~80 30~ 130 10~ 130
HEEE/(m® ) 0.5~3.4 1.6~9.0 1.0~4.0 0.2~2.1 1.0~3.5 0.1~1.2
BB/ (107 pm?) 30~550 10~300 <1 0.5~6.1 — 0.05~8.67
fHZESBRE/ (MPa - hm™) 0.6~0.7 0.9~1.0 1E#—RE IE#H—XE 1E# KR 0.79~1.22
HIEH PR R/ (107 m?) 0.45 0.24 0.1 — — —
5 &£ it £ % 3Lk ( References) :
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