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Water-Rock Interaction During Evolution of
Alkalescent Coal Mine Drainage

BAI Guo-liang, LIANG Bing
(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract Because fresh water resource is relatively shorter in China and the w ater resource has been polluted in
certain degrees by the coal mining, the waterrock interaction during the evolutiont of the alkalescent coal mining
drainage in the cal mining condition of Fuxin mining areas is studied according to the principle of hydrogeology
and hydrogeochemistry. The results show that the alkali properties of the rock and low sulfur content of coal
make drainage pH is bigger than 7, that shows alkalescent. The alkalescent condition reduces the mass
concentration of iron ions and fastens the nitration reaction of ammonia nitrogen and leads to the concentration of
nitrate. It is thought that the property of drainage maybe the main reason that fluorin ions concentrate beyond the
standard. Therefore the rock mass geochemistry characteristic is the main reason that forms the alkalescent coal
mine drainage in this area and waterrock interaction has an important impact on the component change of the
cal mine drainage.
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Tab. 1 Statistical Contents of Coal Mining Drainage Chemical Compositions in Fuxin Coal Mine Areas g/ (mg ° L™ D)
/ / / pH TDS
<15 13 2 78 266 173 352 1.6 Q 44 2 <0 002 638 <03 1364
<5 <1 76 262 238 60 L2 <002 <00 <0002 Q 004 2 <Q 1 13500
>15 160 74 79 179 9% 73 90 168 Q 003 Q13 3432 304 120
<15 <5 71 1798 2100 14 Q 44 119 <<Q 002 <<Q 05 38 Q26 1364
4 120 3 80 327 4 406 110 L2 Q 144 14 39 <<Q 002 Q 007 38 Q5 1 444
<5 >10 75 618 324 55 10 Q8 <350 Q 002 Q 001 5 Q16 1530
<15 <3 0 65~85 <7450 <T250 <250 <10 a1 20 Q 002 Q 05 3 a3 1000
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Tab.2 Monitor Datum of Groundwater Quality in Fuxin Mine Areas Py/ (mg ° L™
pH Si0,
74 8I865 13399 065 664 2608 4075 000 33680 15531 15870 32000 002 38 Q3 16 0
73 7027 104940 Q65 320 22640 3445 000 384 125 59 163 45 18100 0 07 20 03 14 0
73 66303 1086 53 46 0 210 3372 Q00 11635 13806 13506 400 0 0 34 Qo0 12 0
71 643 1 1193 13 1100 1936 3881 Q00 48071 1486 1722 5000 003 264 Q5 14 0
76 43935 72600 Q065 420 11600 3639 000 31843 7862 9285 4000 004 312 Q0 10 0
74 72708 124760 26 920 2216 4221 Q01 41335 18 75 17727 1100 0o 32 Qo0 100
3
Tab.3 Oxide and the Percentage Compositions of Cretaceous Intruded Rock wy/ %%
Si0, TiO, ALO3; FeO3 FeO M nO M g0 CaO Nas0O K»,0 P, 03
42 74 9 Q16 13. 16 1 18 1 01 Q 05 0 22 Q0 62 357 Q0 62 Q 05
32 66 66 Q 46 15. 69 2 08 178 Q0 08 1 05 1 83 4. 46 4 34 0 21
7 58 14 Q78 16. 97 2 84 3 82 Q13 3 47 4 96 4. 06 2 64 Q0 31
1 64 54 Q 56 15. 46 4 55 — Q13 170 321 4. 03 376 Q 189
32 4
, Tab. 4 Statistics of Coal Constitutes and Percentage
, Compositions of Namma Segment in Wangying Coal Field
4~5, : % %
; /m
, L 5%;
, 1%~13%’ 12 Syo 7652 —664 83 639 168 22 28 12 19 112
7654 —68 10 689 191 13 23 a8 23 53
4 7651 —65765 684 130 14 Q5 13 10 84
41 pH 7655 —783 94 776 137 13 15 a5 05 49
, 7656 —79L 85 714 122 31 38 Q9 12 74
7659 —82335 714 129 33 32 16 16 a0
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Tab.5 Statistics of Organic Rock Petrology Samples
in Fuxin Group of Haizhou Opencast Mine w;/ %

80 2 Q04 28 02 128

94 4 12 0.6 10 04 02 22

1 92 2 Q4 74
2 88 4 1.4 Q4 02 06 90
3 82 6 12 Q4 32 14 112
1 83 4 34 0.2 38 92
2 87 2 2 8 0. 4 20 76
2A 91 8 22 Q6 16 38
2B 95 0 10 0. 4 16 20
2C 91 0 18 10 6 2
2D 9 1 20 0.2 08 08 16
) (
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Fig. 2 pH Values of Coal Mine Drainage in Wulong
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