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Effect of karstic collapse column on hydrogeochemistry of produced water from
coalbed methane wells in Sijiazhuang mine field

XU Zhanjie, LIU Qinfu, SONG Pu, JI Jingchao, WU Yingke
(School of Geoscience and Surveying Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: In order to study the hydrogeochemistry characteristics of produced water from coalbed methane (CBM)
wells in karstic collapse column (KCC) area, Sijiazhuang block, the salinity, type and ion concentration of Sijiaz-
huang coalbed methane produced water (CMPW) were tested and analyzed with hydrochemistry and one-way
variance statistics method. The analyses are useful for CBM exploration and development in KCC areas. The aver-
age salinity of CMPW samples is 1 484 mg/L, belonging to saline groundwater with HCOs3-Na type. The CMPW in
the north has higher salinity than that in the south either in April or in August. KCCs were and are developed in the
north and may increase the evaporation of the groundwater. The salinity of CMPW in August is higher than that in
April, slightly increasing with CBM production processing, indicating that the groundwater does not get recharged
on time in the process. The Na' concentrations of samples under different regional tectonic regimes are signifi-
cantly different, of which sample No. 282 occur on a synclinal axis and near a KCC, which may result in the high-
est Na' concentration, with a mean of 462 mg/L.
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Fig.1 The location of CBM sampling wells and karstic
collapse columns in Sijiazhuang 2014
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Table 1 The salinity and ions concentration of CMPW from Sijiazhuang mine field
/ /(mg-L™)

/ (mg:L™) F cr 0% Na’ K’ Mg* Ca® HCO; co
282 43/47  1626/1 675 4.36/4.42 37.3/40.4 6.83/6.95 472/452 1.15/1.17 1.49/1.03 5.56/3.79 1097/1130 46.1/34.5

277  43/47  1433/1506 4.56/4.65 46.1/46.6 3.57/2,58 420/415 1.16/1.11 1.81/1.18 6.22/4.33 949/1 031 37.5/-
364  40/44  1524/1451 5.54/5.69 51.4/47.6 3.49/2.91 427/401 0.80/0.95 0.97/0.84 4.81/3.09 1030/950 n.d./38.8
241 43/47  1516/1521 5.17/5.11 43.8/43.5 2.25/2.86 443/417 1.28/1.01 1.41/1.33 3.84/3.51 1014/999 46.3/47.8
7 64/68  1404/1448 4.85/5.03 31.2/35.8 1.85/2.63 406/395 0.88/0.67 1.67/0.93 5.34/2.60  952/978  45.2/27.0
181  48/52  1439/1461 6.43/6.38 32.5/37.6 1.36/0.82 417/409 2.59/3.43 2.13/1.42 4.40/2.93  972/927  45.1/71.9
185  48/52  1405/1399 5.61/5.61 35.3/37.7 0.76/0.71 415/400 1.72/2.13 1.60/1.09 4.70/3.11  940/878  38.8/71.1
96 45/49  1594/1 602 2.68/2.79 27.7/31.2 17.8/14.4 455/440 2.03/2.15 2.31/1.32 5.84/4.48 1081/1054 50.6/52.7

369  48/52 1219/—  6.15/—  36.0/—  21.0/— 355/— 3.89/— 1.76/—  5.14/— 790/— 32.0/—

43/47 43 47 4 8 1219/— 4 8
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3.1

1484 mg/L
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1219~1675 mg/L
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Table 2 The salinity of CMPW from Sijiazhuang mg/L

2014-04 1525 1412
2014-08 1538 1478
3.2
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Fig.2 The water types of coalbed methane produced water
from Sijiazhuang in different month
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Table 3 One-way variance statistics
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Table 4 One-way variance statistics method
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Table 5 Na' concentration of one-way variance analysis

1 2 3 4 5 6 7 8 9

72 52 20 15 27 1 43 17
6 -5 17 9 15 0 55 40 -45

x6 BRTAHENIR

Table 6 One-way variance statistics method

S f S F

A 1 806.5 1 1806.5

e 10 120.4 15 674.7 2.68

11 926.9 16
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