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Variation characteristics and cause of mine water quality in Malan coal mine
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Abstract: Quality characteristics of mine water and mineral compositions of sediments at different time from the
Malan coal mines, Shanxi Province, China were investigated. The results show that water quality types of all mine
water samples were SO,—Ca, and mine water samples had high concentrations of sulfate and iron. With mining of
the upper coal seam, pH increased and Eh value, SO}, Fe, Mn and Zn ions concentrations of mine water samples
decreased. Mine water samples in three sampling sites showed the same change patterns and the most significant
changes of mine water quality happened in No.1 northern inclined shaft. Mineral composition and crystalline de-
gree of sediments are controlled by water quality index and velocity of mine water. The minerals of sediment in
No.l northern inclined shaft have changed form schwertmannite to goethite in twice sampling. There were no
changes of mineral constituents in other two sediment sampling sites, which were composed of goethite.
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Table 1 Water quality indexes of mine water from Malan coal mine
28105 1 22103
L1-1 L1-2 L2-1 L2-2 L3-1 L3-2
/(10°uS-cm™) 2.85 2.01 4.8 1.8 4.19 2.6
pH 6.04 6.5 2.76 6.06 4.83 7.82
Eh/mV 598.8 264 793.5 303.4 4933 202.1
F/(mg-L™") — — — 3.28 — 3.58
CI'/(mg-L™") 16.5 21.1 23 21.1 21 29.5
NO;/(mg-L™) — 0.11 — — — 12.5
SO /(mg-L™) 1504 1458 3192 1726 2726 2024
HCO,/(mg-L™) 105 — — — — 276
K/(mg-L™) 6.78 2.8 8.42 7.99 10.6 9.4
Na/(mg-L™) 423 49.1 64.6 50 58.9 58.2
Ca/(mg-L™) 389 620 530 575 543 626
Mg/(mg-L™) 148 157 251 96.7 266 228
Fe/(mg-L™") 1.698 0.4 134.5 16.43 102.9 1.95
Al/(ug'L™) — — 25009 21.6 20.7 7.12
Mn/(ug-L™) 1393 1025 12 994 4033 8104 2.59
Cu/(pgL™) 7.01 6.3 74.5 59.1 19.7 62.1
Zn/(ug'L™") 7.85 7.3 839 346 26.5 27.7
Piper
(1 28105 3
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2004 Eh  pH Fig.1 Hydrochemistry type of mine water form Malan coal mine
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Fig. 2 Eh and pH values of mine water form Malan coal mine
in different time
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Fig. 3 Sulfate and iron concentration in mine water form Malan
coal mine in different time

3
SO  Fe
2004 SO7
Fe 2011 SO,  Fe
(L2 )
SOr 3192 mg/L
1726 mg/L Fe 134.5 mg/L 16.4 mg/L
Mn Zn
Mn Zn 4 Mn Zn

%41 %
15
200448
NN20114
12F
5
o 9F
£
= 6f
=
3l
0r AN\
L1-I\L1- -INL3-2}
LURAE S L3RAER
1000 T g 20044
NS 201 14F
800} NN
R
on
=
= 400}
N
200}
U DR  SSITIEIY
ELI-@LIE L2-1NL2-2Y  HL3-TN\L3-2§
LURFES LKA L3RAE
4 Mn Zn

Fig. 4 Mn and Zn concentration in mine water from Malan coal
mine in different time
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