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Hydrogeological characteristics of CBM reservoirs and their controlling effects
in Gujiao Mining Area, Xishan Coalfield
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Abstract ; Hydrogeological condition is one of the most important factors controlling the migration, dispersion, distribu-
tion and accumulation of coalbed methane ( CBM) in coal reservoir. In this paper,the water produced from CBM wells
in Gujiao mining area was monitored in terms of concentrations,water quality and salinity. Then, combined with the lo-
cal gas content and the distribution characteristics of groundwater ,the geological controlling mechanisms on gas distri-
bution characteristics in different units were discussed. Results show that the main ions of produced water were Na*,
HCO;j and the type was NaHCO,. The total dissolved solids ( TDS) of produced water were relatively lower, which
ranged from 632 to 2 512 mg/L, belonging to freshwater-saline water. The research area were divided into runoff zone,
weak runoff zone and stagnant zone,and the stagnant zone according to discounted water level and TDS. The stagnant

zone had the highest gas content,while the gas content in the weak runoff zone was relatively lower. The enrichment of
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Gujiao mining area was controlled by structure and hydrogeological conditions. Now two hydraulic patterns were identi-

fied ; The monocline-hydraulic sealing in the central of Malan was the richest area and the horst-hydraulic sealing in

Dongqu was the richer area.

Key words: Xishan Coal Field ; Gujiao Mining Area; CBM ; hydrogeology characteristics ; gas control ; gas content; TDS
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Fig. 1 Hydrogeology and stratigraphic column of coal-bearing strata of Xishan, Taiyuan
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Fig. 2 Distribution of ions of produced water in Piper diagram
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W X Z I K FRE R 1, FE
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Na'+K"* T AR AL oA 232,29 ~ 1 060. 94 mg/1.,
Ca™ iR FETE 2. 58 ~ 15.98 mg/L, Mg™ Jii 5 ¥ & hy
0.26 ~7.19 mg/L, Na® 5 ¥R & 78 T A K H 10 2 7
o T AR, T4 BH B B i W FE U 24 Na* >Ca®
SMg™ >K* . FHE T-LA HCO; 3, s vk Ak
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120. 8 mg/ L, -4 BH & it & ¥ BE ¥ S HCO; >Cl
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Table 1 Statistics of the ion contents of produced water
i =y -
B R/ (mg - L) vk,
BER S 3 pH {i
K* Na* Ca®* Mg - S0% HCO; coy (mg-L7")
cl 5.82 1 054. 64 9.27 2.82 335.68 99. 20 1 800. 34 92.19 2512 8.38
2 2.17 999. 18 8.25 0.94 325.78 103. 52 1624.60  149. 81 2 405 8. 69
c3 2.05 694. 23 5.67 2.81 126.75 69. 56 1 245.78 88.35 1570 8.50
c4 0.94 507. 60 4.64 2.19 92.58 45.48 820.10  111.40 1162 8.81
cs 1.31 471.87 6.19 1.25 140. 12 54.54 749. 81 53.78 1 065 8.48
c6 0.94 402. 12 4.46 2.81 155. 46 49. 60 613. 13 26. 89 923 8.30
c7 1.45 526. 04 6.19 2.05 114. 86 49.18 980. 22 61.46 1230 8.49
cs 1.35 359.20 5.69 0.94 136. 89 19.97 718.74 0 906 7.82
9 0.89 248. 00 5.17 1.88 123.12 30. 26 410.22 0 634 7.73
C10 1. 14 272.20 12.93 3. 14 116.22 32.31 556. 00 0 736 7.97
cll 0.94 231.40 8.28 0.94 111.30 35. 61 450.91 0 632 7.82
c12 1.23 393.34 5.67 1.25 141. 60 46.30 597. 50 38.41 904 8.30
c13 4.71 743. 14 3.61 3. 12 64. 85 37.25 1444.96  111.40 1570 8. 64
Wi 2.97 458. 00 8.28 3.76 63.03 31.48 1 095. 06 43.35 1192 8.36
w2 3.65 914.70 4.64 3.44 136. 16 52.89 1651.93  119.08 1955 8.48
w3 3.88 777.94  11.85 4.07 82.68 51.66 1 468. 39 92.19 1 690 8.47
W4 6.03 926. 56 5.67 7.19 54.96 64. 41 1808.14  122.92 2032 8.49
w5 4.38 872.19 2.58 2.19 56. 44 63. 18 1608.98  126.76 1904 8.5
W6 3.57 866. 85 8.76 1.88 60. 90 79. 64 1644.12  103.71 1930 8.39
w7 2.46 859. 24 4.64 3.75 60. 90 120. 80 1 628.50 96. 03 1931 8.44
W8 4.13 743. 55 11.85 0.26 49.02 61.12 1573.82 99. 87 1670 8.37
W9 3.09 383.03 4.12 1.56 19. 30 74.30 726. 38 57.62 886 8.43
W10 3.89 710. 80 5.67 4.06 72.78 64. 00 1319.98 99. 87 1596 8.57
El 3.95 813.13 15.98 4.38 242. 60 54.12 1558.21 96. 03 2075 8.35
£2 3.18 820. 61 5.15 1.25 106. 44 80. 64 1444.96  119.08 1814 8.56
E3 2.05 673.63 10. 82 0.94 101.99 47.54 1261.40 61.46 1512 8.32
F4 5.02 898. 17 6.70 1.56 137. 64 61.94 1577.73  153.65 1 966 8.50
2000 1E47 T 7 =B srb o A BB H, L HCOS 3, R
0 JIAT R RS €11, €13, €14, C12 Fil C8 7P K
. 1600} _ e \ - N
o R CL R B R 3 2 KT A 2 S 7 KR B
w 20r B TEIE LIRS XA T T, U X M
ﬁ 800 |- L7 60534993 K AR ER TS 42 JE A 0 X LR K A S T AL AR
y=1. x+34. \ N
B ol . R=0.9545 G HT R B L R IK K B 225 Ca~HCO, Fl Ca—Na-
& N S ! \
S HCO, , i E S = K SR KR (£ 2)
0 200 400 600 800 1000 1200 M 8 S JEBEE A 7 K B T4 AR AR AT

Na'Jii &R /(mg » L")

B3 MEEAIE KT Na® 55 HCOT K&
Fig. 3 Relationship of Na* and HCO; of produced water
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Table 2 Statistics of the ion contents of surface water
= =y —1
B BRI/ (mg - L71) WAL/
eSS . pH iz
K* Na* Ca?* Mg> al- S0% HCO; coy (mg - L7)

QS-1 1.58 47.27 72.41 17.87 16.74 116.28 282.56 0.02 436 7.98
QS-2 1.64 44.28 72. 41 16. 05 18.71 62.76 287.58 0.03 378 7.93
QS-3 1.24 51.93 63.42 25.74 16.74 101. 04 331.04 0.02 442 7.90
QS-4 1.35 46. 56 57.43 19. 68 16.74 98. 58 257.48 0.03 386 7.91
QS-5 4.56 49.57 62.42 21.50 22.65 116.90 282.56 0.03 438 8.04
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JREZ AT oK Ak B S R AF K By ) 16 BRRE
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ERBIORAT NS DX R K S 06 K, PR e ™ b B 48
1, Bt 1T 7K AR T 2 5 D 2 XL R i B B [ £ 34
PR it 2 3

P 27 PRSI KRR BT, 580 X0
JEEIE K B AR R 7E 632 ~2 512 mg/L,
FE411 501 me/ L, e KA AU KA Tl K AR
35000 mg/L, J& TIR/AK-FUBK (£ 1), C13,C12,

C11 2T IR (& 4) |, A Ae it X, i AL
S8k 632, 736, 634 mg/L, 18] VG g 5 [A) B4 A0
#1570 mg/L (C5 ), I8 & ®§ 7 1w
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= 2 AR AR R B T A B AR X A
B X3
3.1.3  Hb KK SCHE R TR

— BT R, M B i G B A b O R KR



764 Py %

F ® 2018 4F45 43 %

TRBE T FHER NS, T R4 CBRARGL T GETR R W
B3 R AR mr AR () f2) A
TIPS 11 b J2 7K K Sk R 8 BB R K IR B T
[ 2400 WANG 25 f i A 5 B ZSOR b, A
FEAK 2R 7 A0 5 bR i KA

S=H, +10% (1)

™

—p+ 1" (yan (2)
pC _p 10 leT\f\'

b, S M EPTTIKAL , m; H, A2 R 7 (00 5 446 %F

[ @ ket [ 7 ki
ENLERERES TS
Dl wa [ m i 0B kxmal

b, m; Hy, NFEAET 48X bR, msp, AITEE T,
Pa;p NSZMAE)ZE K T, Payr, S HLF 7K A9 A0 X %
BE kg/m’ e (H) N r, BEREE AR BRI

PR, DU 1 o Sk w, B H, =0, 5
Hh,8 SHEZHIE/NT 1 000 m, /K% FEAR LA K
W (D) T LAR AR S =100p+H, 2 | 5 K 5 2H Se ]
IKAEAHEE (1 033.19 m, NER%EKL) ,8 S Z M E
FKAZE(1 000 ~1 100 m) HEA—Z, A HAE % 72 0]
L FH A S 7 22 A i 2 K AR A AR T R, 4
il H T KSR E(ES)

Ch|eRR

L = e
Il

KL A3 1R /m

5 8 SHURIRMRAE R TR AL EZAK S ek 73

Fig. 5 Isolines of floor and discounted water level of the No. 8 coal seam and hydrodynamic zoning
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Fig. 6 Isolines of gas content from No. 8 coal seam
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Fig. 7 Relationships of gas content with TDS and discounted water level
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() MEEA T K BT H 25 F 322 HCO,
F Na®, Jf HEARGF B IEAHSCIE R 5 77 7K K B LA
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Fig. 8 Hydrogeology controlling gas content for cross section A—A’and cross section B—B' ( positions showing in Fig. 6)
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