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The hydrogen and oxygen isotope characteristics of drainage
water from Taiyuan coal reservoir
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Abstract; To study water features and hydrodynamic conditions of the No. 15 Taiyuan formation coal reservoir and its
roof limestone in the southern Qinshui basin, this paper collected 51 water samples from the river, coal-bed methane
well drainage , coal reservoir and its roof limestone in the South Shizhuang region. Measurements of hydrogen and oxy-
gen isotope and main ion concentration in the water samples show that the water discharged from CBM wells is a mix-
ture of coal seam water and roof limestone water. The No. 15 coal seam has a strong hydraulic connection with the roof
limestone fracture aquifer,and receives substantial recharge from roof limestone water. The sealing ability of the roof
limestone fracture aquifer is weak ,and the runoff speed of water in the limestone fracture is fast. Roof limestone water
demonstrates a drift of '*0,and the water that is discharged from the CBM wells of the No. 15 coal seam has the drift
of both of O and D. At the same time, water discharged from the CBM wells of the No. 3 coal seam mainly demon-
strates a drift of D. All the water discharged from the CBM wells present a positive correlation with salinity ( TDS) ,and
the data of 6D and 60 can be used as reference factors for judging the runoff conditions of coal seam water.
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Table 1 The test results of sample water

KB SD(V-SMOW)  §"®O(V-SMOW) TDS/ WA/ (mg+ L)
KRR WS /%o /% (mg-L™")  Na'+K* Mg* Ca?* cl- Coy  NO;
1 -80.9 -11.1 - - - - - - -
2 -84.2 -10.2 1 885 615.72  6.03 3.5 536.03  34.33  0.63
3 -83.7 -11.8 1263 362.76 6. 12 3,31 13281  21.90  0.35
4 -84.2 -11.4 1430 416.21 8.1l 4.05 128.41 28.14 0.6l
5 -82.7 -11.6 - - - - - - -
6 -83.8 -11.2 1175 353.17  3.57 1.84 109.05 28.14 0.59
7 -83.7 -11.1 977 291.14  2.59 1.74  109.83  32.13 3.7
8 -82.7 -11.7 - - - - - - -
15 B 9 -84.3 -11.0 1619 538.38  0.84 2.39  455.45 42,40 0.52
=k 10 -84.8 -11.4 1147 307.28  0.07 4.85 98.56  33.60 0.35
11 -83.0 -11.1 1163 342,71 107 4.43 94.98 22.77 0.59
12 -83.0 -11.1 1 406 417.43 222 7.37.0 160.07 22.77 0.54
13 -80.0 -11.6 - - - - - - -
14 -83.0 -10.4 2 475 857.87+ 1.52 4.79  907.39 43.29 0.68
15 -81.9 -11.5 1342 402,87 .14 6.59 199.74 24.84 0.29
16 -84. 1 -11.2 1186 349703 1.23 2.02 52.79  30.81 0.75
17 -84.3 -11.0 1202 37739 0.10 2,02 19619 44.78 0.63
18 -85.5 -11.7 9] 289.19  0.63 1.86  60.87 36.51 0.23
19 -83.5 -10.2 981 303.81 5.25  6.67 248.17 14.61 0.40
20 -83.6 -11.5 1225 421.43 118  4.85  433.74 14.61 0.3l
3+15 B 21 -84.8 -11.2 1287 434.46 211 8.94  471.28 14.16 0.29
Bredik 22 -82.7 -12.1 1100 359.97  0.60 1.74  274.97 21.90 0.29
23 -82.6 -12.2 2329 826.87 3.34  0.23 967.76 43.81 0.19
24 -83.7 -12.0 1164 339.47  1.46  4.67 13231 17.52 0.38
25 -75.7 -11.0 3 858 132913 3.72  12.83 1454.42 39.43 0.27
26 -83.6 -11.3 1004 318.62  7.10 6.63  262.10 16.08 0.42
27 -84.3 -11.4 948 305.40  8.71 7.58 33290 l14.61 0.42
28 -81.1 -10.9 1208 377.84 3.0l 1.48 124.90 71.83 0.59
29 -80.6 -12.7 1059 325.24  1.53 1.94 112,74 68.65 0.25
30 -83.9 -12.5 895 276.89 1.13 232 153.90 24.84 0.40
3B 31 -82.4 -11.3 2070 687.81  3.07 1.84  564.70 25.47 0.42
fti i S 32 -82.3 -12.7 1927 645.25 1.65 2.91 566.36 48.19 0.27
33 -70.6 -7.8 1479 453.61 1.24 3.31 177.69 34.29 0.68
34 -84.5 -11.2 808 243.76  1.35 2.20 68.60 15.54 0.10
35 -81.6 -10.5 1435 453.08 1.79 2,95 25331 26.79 0.59
36 -79.0 -10.6 1 594 490.44 0.23  11.96  202.29 62.98 0.56
37 -78.2 -10.6 1535 471.38  1.45 2.77 142.49 68.35 0.49
38 -84.4 -12.2 1658 577.78 2.0l 5.43  643.68 21.90 0.38

15 B85 H#HKk 39 -85.4 -11.0 1412 453,97  3.9] 5.16 346.84  39.41 0.37
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— KB 8D(V-SMOW)  §%0(V-SMOW) TDS/ BTWE/(mg- L)
w5 /%o /%o (mg+L')  Na'+K* Mg Ca®* ar- €03 NO;
40 =71.1 -7.3 700 271. 14 22.18 42. 59 178. 67 0.01 0.35
41 -75.1 -8.8 1345 376.72 13.19 22.20 208.45 25.38 0.32
42 ~76.4 -10.2 731 118.03 22.30 47. 88 17.58 6.15 0.23
43 -70.5 -9.7 629 101.94 12. 07 53.77 19.36 0.01 0.5
44 -71.4 -9.3 633 97. 82 13.74 55.61 19. 36 0.01 0.47
15 SR 45 -70.2 -9.2 3103 543.34 106.10 255.07 51.02 0.01 1.52
TR KA K
46 -69.3 -9.1 3367 641.07 101.62 247.71 56. 30 0.01 1. 66
47 -63.9 -8.0 1194 333.79 2.69 2.95 36.94 22.77 0.26
48 -64. 3 -8.5 1116 311.74 2.01 2.95 29.92 22,77 0.35
49 -83.1 -10.7 892 256. 08 3.65 2.95 75.66 21.46 (.21
50 -82.0 -10.9 873 251.53 1.29 4.79 70.37 22.77 0.19
51 -67.4 -10.9 402 63.96 11.47 35..15 25.95 11.67 0.33
52 -66. 8 -8.6 - - - - - - -
sk 53 -62.0 -8.5 - - o - - - -
54 -53.6 -6.8 - - = - - - -
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Fig. 1 Relationship between 8D and 80 of

hydrogen and oxygen isotopes in water
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