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Experimental study on the mechanism of water-rock interaction in the coal
mine underground reservoir
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(1. School of Resource and Safety Engineering , China University of Mining and Technology( Beijing) , Beijing 100083, China; 2. State Key Laboratory of Wa-
ter Resources Protection and Utilization in Coal Mining ,Bejjing 100083, China )

Abstract; In order to explain the variation law of ions in the water body of underground reservoir of coal mine, clarify
its self-purification mechanism,and provide a theoretical basis for its construction and development,based on the anal-
ysis of water quality ,hydrochemical types and ion sources of in-situ water samples from Daliuta coal mine underground
reservoir in Shendong,four groups of simulation experiments of water-rock interaction of mudstone and fine sandstone
with deionized water and mine water was designed ,and the variation law and source of main ions in the water body of
underground reservoir were revealed by graphic method and ion ratio method. The results showed that the main water-

rock interactions in the underground reservoir of Daliuta coal mine were cation exchange reaction , pyrite oxidation , dis-
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solution of calcite, dolomite and silicate minerals. Cation exchange reaction increased Na® concentration while de-

creased Ca’* concentration ,and the hydrochemical type changed from SO, - Cl” Ca type of influent to SO, - C1” Na

type of effluent which caused the concentration of Na* higher than that of C1” and the concentration of r( Ca®* +Mg™")

lower than that of r( HCO; +SO; ). With the water-rock interaction proceeding, the sodium adsorption ratio of mud-

stone and fine sandstone increased and the cation exchange reaction was weakened gradually. Part of SO’ in the water

body of underground reservoir of coal mine was from pyrite oxidation, in which the calcite content of mudstone was

more than dolomite content, mainly pyrite oxidation and neutralization reaction with calcite, while fine sandstone had

more dolomite , mainly pyrite oxidation and neutralization reaction with dolomite. Na* mainly came from the dissolution

of silicate minerals such as albite and orthoclase , and the main sources of Ca®* and Mg®* in mudstone and fine sand-

stone formations were the dissolution of calcite and dolomite, respectively.

Key words : coal mine underground reservoir ; water-rock interaction ;ion sources ;ion variation law ; mine water
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Table 1 Water sample sampling point location and its

apparent characteristics
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Table 2 Chemical composition of water influent and effluent of coal mine underground reservoirs and crack water

. L S5/ ss/ Lz TDS/ BT E/ (mg - L)
7J(# (uS - em™) M (mg- L7 NTU - (mg-L7) e K* Ca?* Mg - S0¥  HCO;
Y1 1801 7.05 636 — 901 1398  0.01 17276  10.54 289.22 367.34 118.79
Y2 1937 7.06 2496 — 976 137.48 0.0l  213.56  0.13  300.26 387.12 117.47
Y3 1920 7.15 636 — 934 138.39  0.01  168.47 14.90  266.54 356.23  120.01
Y4 1 720 6.98 — 9.0 904 174.03  1.52  126.45 23.46 287.10 330.24  107.86
Ys 1627 7.15 — 98. 5 814 172.85  0.01  138.40  9.68  320.34 321.20  109.39
Y6 1723 8.22 — 98.5 869 204.37  0.01 15151  0.01 310.12 310.80 111.68
Y7 1757 7.04 — 98.0 878 218.78  0.01  139.11 112 278.56 341.56  109.89
Y8 1756 7.15 — 78.0 837 201.00  0.01  140.31  1.44  268.30 315.67 118.93
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Table 3 Analysis of water quality influent and effluent of coal mine underground reservoir and crack water

5 W IIEAR BiiIN ik FJUIVIN
1 VM EE/NTU >10 (V) >10 (V%) >10 (V)
2 pH 6.5<pH<8.5 (I 6.5<pH<8.5 (%) 6.5<pH<8.5 (IM%)
3 TDS/(mg - L") <1 000 (M%) <1000 (M%) <1000 (%)
4 HifRLE/ (mg - L) >350 (V%) <350 (V%) <350 (V%)
5 S/ (mg - L) <350 (V%) <350 (V%) <350 (V%)
6 #/(mg - L) <150 (%) <400 (V%) <400 (V%)
7 ERERE(LL CaCO, 31)/(mg - L7Y) <650 (V%) <450 (M%) <450 (M%)
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Fig.2  Water sample Piper map of the coal mine under-
ground reservoir
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