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Geochemical characteristics and significance of water produced by coalbed methane
wells in Lu’an Mining Area

HUA Mingguo', TIAN Lin*, ZHANG Yan', LI Jia’, CAO Yongheng’

Abstract: Hydro-geochemistry analysis is an important method for CBM exploration and development research. In this
paper, the distribution characteristics of salinity, H/O stable isotope and ion concentration in sample water was investig-
ated, and the optimal CBM development area was analyzed by the characteristics of regional structural distribution and
the CBM development history. The testing water was from the No.3 CBM well of the Shanxi Formation Permian system
in the Lu’an Mining area in the south-central part of Qinshui Basin. The results show that there are three high salinity
areas in the mining area, with an average groundwater salinity of 2 000-3 200 mg/L, including Wuyang Minefield, south-
western Yuwu, and northern Gaohe-Gucheng Minefield. And there is a low salinity area in Changcun minefield and east-
central Yuwu Minefield, with an average groundwater salinity of about 1 500 mg/L. The 6D and 6"0 of testing water
are close to the atmospheric precipitation line in the research area, indicating that all aquifers are supplied by atmospher-
ic precipitation, and the water in the coal seam mainly comes from atmospheric precipitation. It also shows that the sur-
face water in Lu’an Mining Area moves downward from the exposed rock stratum of Taihang Mountain in the east to the
coal-bearing stratum and the lower Ordovician aquifer, and then exposes eastward in the limestone series to supply the

Xin’an spring area. The Wenwangshan Fault and Ergangshan Fault are open water-conducting faults, providing chan-
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nels for groundwater migration. Their distribution characteristics determine the basic flow law of groundwater, with

lower gas content in the area. There are three groundwater retention areas with higher salinity, including Zhonghua-An-

chang fault, Tiancang syncline and Xucun syncline. They are not only gas enrichment areas, but also preferred areas for

CBM development.

Keywords: coalbed methane; hydro-geochemistry; structural control; Lu’an Mining Area
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Table 1 Testing method for ion concentration
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K", Na Vapiivn:- 27 DZ/T 0064.27—2021
ca*', Mg EDTATM & DZ/T 0064.13—2021
Cr TR AR S s DZ/T 0064.50—2021
CO% | HCO, PRI A2 T DZ/T 0064.49—2021
o EDTA A% DZ/T 0064.64—2021
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Table 2 Analysis results of salinity of water samples

Hfﬂﬁfﬁ/(mg'Lfl)

FH YN R Frife 2z A 2R
T 2910~5 890/4 117.1 996.37 0.242
RE 927~12 800/3 071.8 2879.03 0.937
WAL 729~1450/1 119.8 25232 0.225
2R 822~2 460/1 340.1 395.18 0.295
=30 1220~3 700/2 071.0 781.27 0.377
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Table 3 H/O isotope test results of water samples
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/I~ KA A
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WY4  -112~84/-98  —75.9~74.3/-75.5
CC5  —12.1~10.1/~11.1 —84.2~—81.3/~83.2
CC6  —11.4~10.4/-10.9 —85.3~83.5/-84.1

3SHE
CC7  -12.9—11.7/-12.5 —83.8~82.8/-83.5
CC8  —12.8—10.1/~12.4 —84.2~83.5/-83.9
YW9  —11.7~-10.7/-11.2 -81.6~—80.2/-81.1
YW10 —10.9~-10.5-10.8 —82.4~80.5/-81.6
FAME -11.11 -80.98
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Fig.4 The H/O isotope distribution in research area
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Table 4 Test results of main ion concentration of water samples from No. 3 coal seam of Lu’an Mining Area

FEE TR (mg L")

WX pH B S (s m ) TDS/(mg-L™") " o o g o Hco. SO

FFH 8.543 0.580 0 41171 12.60 462.39 6.71 2.100 434.63 1185.16 66.200
RE 8.411 0.501 0 3071.8 17.78 850.24 50.51 32.830 942.04 630.96 34.270
Y 8.597 0.1580 1119.8 1433 393.75 4.62 1.712 279.35 430.26 9.180
2N 8.954 0.188 1 1340.1 16.59 290.95 3.80 1.430 349.97 535.83 19.604
0] 8.710 0.2918 2071.0 11.24 232,51 4.98 1.930 298.65 573.15 9.029
Py 8.642 0.344.0 23440 14.51 445.97 14.12 8.000 460.93 671.07 31.441
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Fig.5 Hydrochemical Piper map of coal water samples from

No. 3 coal seam of Lu’an Mining Area
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