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Characteristics and sources of typical pollution components in mine water in the
border area of Inner Mongolia and Shaanxi
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Abstract: The border area between Mongolia and Shaanxi is the core area for China’s energy security. However, a large
number of mine water produced in the process of coal mining contains a variety of pollution components. Only by finding
out the sources and characteristics of pollution components can we deal with and utilize mine water resources more scien-

tifically and reasonably, which is also in line with the requirements of high-quality de-velopment of the Yellow River re-
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gion. Based on the investigation of the geological, hydrogeological and coal mining disturbance conditions in the border
area between Mongolia and Shaanxi, the hydrogeochemical charac-teristics of coal seam roof aquifer and the characterist-
ics of typical pollution components in mine water were studied, and the sources of these typical pollution components
were analyzed. The results showed that the border area between Mongolia and Shaanxi was located in the Yishan slope.
According to the coal seam buried depth conditions, it could be divided into shallow buried area, medium deep buried area
and deep buried area. The mine water in the shallow buried area came from all aquifer water of the coal seam roof, and the
mine water in the medium deep buried area came from aquifer water of the Yan’an formation and the Zhiluo Formation
(divided into complete bedrock section and weathered bedrock section) of the coal seam roof. The concentration of TDS in
the Quaternary and Jurassic groundwater in the shallow buried area and the medium deep buried area was lower than
1 000 mg/L. The mine water in the deep buried areca came from the aquifer water of the Jurassic Yan’an Formation and
Zhiluo Formation in the roof of the coal seam. The Jurassic aquifer was relatively closed and stagnant. The long-term wa-
ter rock interaction led to the concentration of TDS in groundwater upper than 1 000 mg/L, and the main exceeding stand-
ard components were Na', Ca®" and SOi_. The pollution components in mine water included two categories: one was from
the roof aquifer water, and the long-term water rock interaction led to the entry of ion components into mine water. The
other came from the underground production activities of coal mines. The release of coal cuttings, dust and oil led to the
dissolution of suspended solids, nitrogen, organic matter and other pollution into mine water. The concentration of TDS in
mine water in the shallow and medium deep buried areas was lower than 1 000 mg/L, which is mainly weakly alkaline
HCO;-Ca water, and the main cation and anion (including Na’, Ca2+, Cl, SOZ’) basically did not exceed the standard. The
TDS concentration in the mine water in the deep buried area (including the Xiaojihan coal mine) was 1 824.00—3 684.00
mg/L, which was slightly higher than that in the roof water. The increase of Na” and SO}~ ion concentration accounted for
the largest proportion, which was mainly due to the further water rock interaction in the goaf. The concentration of COD in
mine water of most coal mines exceeded the standard, but the TOC concentration and UV,s, value were low, it showed
that the organic matter in the mine water was mainly suspended. The 3DEEM spectrum detection results showed that the
dissolved organic matter was mainly natural amino acids and humus, the fluorescence intensity of all kinds of organic mat-
ter was low, and there were few organic pollutants in mine water.

Key words: typical pollution components; mine water; the border area of Inner Mongolia and Shaanxi; groundwater;
water rock interaction
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Fig.1 Schematic map of research area location
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Table 1 Height of water conducting fracture zone in the contiguous area of Inner Mongolia and Shaanxi

G 74 HIVRAHY TAE HR/m Kr/m SH/m BRI AR A
No.1 PN e 22201 89 4.0 76.10 19.00 CHUEN
No.2 EIP 3L e 51103 60 5.0 75.50% 15.10 CHUEN
No.3 RS el 93104 110 3.4 43.60* 13.00 EHIES
No.4 ERI e — — 3.5 69.60% 20.00 CHUEN
No.5 Hiv ERPSL] 20104 264 5.0 138.90 27.80 HEP A
No.6 HRRE R 122106 300 6.0 139.20 23.20 HPA
No.7 2 X0 PR 12-2.1-108 260 55 136.10 24.70 HP A
No.8 /NG R 11203 365 2.7 50.00% 18.73 HPA
No.9 L TR 311101 620 5.7 126.00 22.00 BHEA
No.10 LS B 113103 680 4.4 108.00 24.80 HPA
No.11 VRETRES T — 650 10.0 240.00* 24.00 HEPH
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Fig.3 Schematic diagram of height of water conducting fracture
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Table 2 Basic situation of each mine in the contiguous area of Inner Mongolia and Shaanxi
e W4 BOZHE/m MR BAE5 FRMEE WREE/m R EKZR
No.1 K& <150 R WD RS 22,52 1.4~7.8 EHIESNE IS
No.2 R <150 Tk WD RS 5-1 5.4~6.1 EHINESNE I
No.3 i b 108~124 R IAHUZ RS R 3-1 1.5~3.6 BIUR, KPR
No.4 BRI <150 ki IWEUZHRD RS 42 0.3~4.6 EHIIESNEIS
No.5 A 284~291 rhR NBUZ I L+ RS R 2-2 10.8~12.4 % %
No.6 HAME 255~300 LR/ INBUZ I 20 R RIS 2-2 8.08~12.70 PRE 5
No.7 Ey i3 230~262 PR INBUZ I 2 R R 22 11.1~13.1 N
No.8 INEHF 350~420 PR FVRERHRS RIEE 2-2 1.6~3.0 % 7
No.9 CE R 610~626 73 SR+ ERHRD R 3-1 3.1~58 N
No.10 ETGS 677~707 TR FVR+AERHRS R 3-1 42~6.3 % %
No.11 FEEOAES 660~680 7S FVURHERHRS BRI 221 4.8~6.3 % %
4 HER5iNE U< 500 me/L, T EF B TR T GB/T
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