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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; 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. 2 Distribution of ions of produced water in Piper diagram
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Hydrogeology and stratigraphic column of coal-bearing strata of Xishan, Taiyuan
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Table 1 Statistics of the ion contents of produced water
=i ELY -1 .
BT E/ (mg - L) vk
B i — = - H
2 2- - 2- -1 P
K* Na* Ca®* Mgt cl 803 HCO; CO3 (mg - L)
Cl 5.82 1 054. 64 9.27 2.82 335. 68 99. 20 1 800. 34 92.19 2512 8.38
c2 2.17 999. 18 8.25 0.94 325.78 103.52 1 624. 60 149. 81 2 405 8. 69
C3 2.05 694. 23 5.67 2.81 126.75 69. 56 1245.78 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
C5 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
Cc8 1.35 359.20 5.69 0.94 136. 89 19.97 718.74 906 7.82
Cc9 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
Cl1 0.94 231. 40 8.28 0.94 111.30 35.61 450.91 632 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 1 444.96 111.40 1570 8. 64
W1 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 1468. 39 92. 19 1 690 8. 47
W4 6.03 926. 56 5. 67 7.19 54.96 64.41 1 808. 14 122.92 2 032 8.49
W5 4.38 872. 19 2.58 2.19 56. 44 63. 18 1 608. 98 126.76 1904 8.5
w6 3.57 866. 85 8.76 1.88 60. 90 79. 64 1 644.12 103. 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 1 596 8.57
El 3.95 813.13 15.98 4.38 242. 60 54.12 1558.21 96. 03 2 075 8.35
E2 3.18 820. 61 5.15 1.25 106. 44 80. 64 1 444.96 119. 08 1814 8.56
E3 2.05 673. 63 10. 82 0.94 101. 99 47. 54 1261.40 61.46 1512 8.32
E4 5.02 898. 17 6.70 1.56 137. 64 61.94 1577.73 153. 65 1 966 8.50
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Table 2 Statistics of the ion contents of surface water
=T Ly -1
BT BRRIE/ (mg - L) W ALRE/
B4 o pHIE
K* Na* Ca®* Mg ar- S0 HCO; coy (mg- L")
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
Q0S—-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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Fig. 5 Isolines of floor and discounted water level of the No. 8 coal seam and hydrodynamic zoning
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Fig. 7 Relationships of gas content with TDS and discounted water level
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