PXELEH S
‘Plﬂﬁﬂi\ﬁﬂﬂ

mlﬂﬁmwaﬁinw
eSS I COAL GEOLOGY & EXPLORATION RE (LR

PRUTHABRHARRARLE

AT (1973 FEIT))
ISSN 1001-1986
CN61-1155 /P

BRABIER B LD IE TR K RRAE B T R

FREEUE, VriE, EHR, XIHE

FIHASLC:

SRERIE, VPRI, TR, S OREEIRE BB IS AOK AL AR BT AL, AR T M 5T 55 R, 2020, 48(5): 81-88.
ZHANG Zeyuan, XU Feng, WANG Shidong, et al. Hydrochemical characteristics and formation mechanism of Ordovician
limestone water in Baode coal mine[J]. Coal Geology & Exploration, 2020, 48(5): 81-88.

TELR R BE View online: https:/dx.doi.org/10.3969/.issn.1001-1986.2020.05.010

LT ARG H A SCEE

Articles you may be interested in

I IKZE RS 155 JAE 2 FTIUR K, B 7K SCHER A2 T AR A

Hydrogeochemical evolution of No.15 coal seam and limestone K, in southern Qinshui basin

I8 FH b T SR 2020, 48(3): 75-80  hittps://dx.doi.org/10.3969/j.issn.1001-1986.2020.03.011
WA DA A DX ZR A kb 7KK SCHbIsR Ak 2 A5

Hydrogeochemical simulation of groundwater in Eastern Fengfeng mining area

4L FH i 55 95 2016, 44(6): 101105 https:/dx.doi.org/10.3969/j.issn.1001-1986.2016.06.019
FT I H MR AR RAE 53 BT S SC

Chemical characteristics of groundwater in Fengyu mine and their significance

R S IR, 2017, 45(4): 85-93  hitps:/dx.doi.org/10.3969/j.issn.1001-1986.2017.04.015
HERAIRALATF | o, TV PN K AL 22T L B S B K P DA

Hydrochemical formation mechanism and transmissivity—impermeability analysis of karst groundwater on both sides of fault
F, g4 in Gubei coal mine in Huainan

S8 5 S5 R, 2020, 48(1): 129-137  https:/dx.doi.org/10.3969/.issn.1001-1986.2020.01.017
AR — S ™ IR AR IEFI Y PCA - Logistic J7 12

The PCA-Logistic method for identification of water burst in Nalinhe No.2 coal mine
S M 5 S5 R 2020, 48(5): 97-105,112  https://dx.doi.org/10.3969/j.issn.1001-1986.2020.05.012


http://mdkt.cbpt.cnki.net/
http://mdkt.cbpt.cnki.net/
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.05.010
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.03.011
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.03.011
https://dx.doi.org/10.3969/j.issn.1001-1986.2016.06.019
https://dx.doi.org/10.3969/j.issn.1001-1986.2017.04.015
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.01.017
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.01.017
https://dx.doi.org/10.3969/j.issn.1001-1986.2020.05.012

48 % B S5 H B H B #4R Vol. 48 No.5
2020 4F 10 A COAL GEOLOGY & EXPLORATION Oct. 2020

XEHS: 1001-1986(2020)05-0081-08

RIEEH B L RE KK FEFFE R R AIE

RER 2, O EHRC, agE’
(1. BERBZFHTER, LFE 100013; 2. PR TERATHLHA R A RAG, K ®E 710077)

WE: Lk e(MARBEE)KZEERETIEEF RO EZEZRMKE, LA ZEHERKEZ—, A
B SARAE IR R AACFRAE, S 2T RIIE, AREBST K RRASAT R AT, RE
ERARRMSAT, BFH R A, AR R AF SRR AT RS RAN. R
Je R g K R RRAR R R 2] % R 2 HCO3-Na(Na-Ca)—HCO;-Cl-Na-Ca(Ca-Mg)—Cl-Na(Na-Ca)#9
THAY, EBETFTRERES TDSEZL&MX L, B HCO S, AABFREREHS TDSILE
EAX; BT RBERM . BSR B, ZIEIAAER 24265 R FRALF IR T 24E0, R
%%%%ﬁ@ﬂ&ﬁ&%&ﬁ@%%ﬁi,&mzﬁﬁz\éﬁ;%;%k%%@,
WARBAGELBRE, BFHEALTRefRES, B TRXABEM, ZEETAHRIE
WA IRIBE R RAKEG 65 5 KA RAEARIE, 0 ooty
X ®/ i Rmak sk, KRLHHRAF;, BRIE; @R FEN; RERT #hmi
FESES: Podl MEEARER: A DOI: 10.3969/j.issn.1001-1986.2020.05.010

Hydrochemical characteristics and formation mechanism of Ordovician
limestone water in Baode coal mine

ZHANG Zeyuanl’z, XU Fengl’z, WANG Shidongz, LIU Qisheng2
(1. China Coal Research Institute, Beijing 100013, China; 2. Xi’an Research Institute Co. Ltd.,
China Coal Technology and Engineering Group Corp., Xi’an 710077, China)

Abstract: Ordovician limestone karst water is the main threatening water source for mining activities in Baode coal
mine, and it is one of the main water supply sources. Ordovician limestone karst water samples were systematically
collected in Baode coal mine, and the methods of correlation analysis, ion proportional coefficient, saturation index
inversion simulation and Chlor-Alkali index were chosen to analyze the hydrochemical characteristics and its for-
mation mechanism. The results showed that the water quality types of Ordovician limestone water changed from
runoff zone to stagnant zone in a trend of HCO3-Na(Na-Ca)—>HCO;-Cl-Na-Ca(Ca-Mg)—CI-Na(Na-Ca). The mass
concentration of each ion was linearly related to TDS value, and positively correlated with TDS except for HCO;.
Cationic alternating adsorption, BSR and solution filtration were the main function to control the hydrogeochemical
environment of groundwater in the coal mine. According to the saturation index(SI) calculation and simulation path, it
was confirmed that calcite, dolomite and gypsum was dissolved in runoff zone, dolomite precipitation occured in stagnant
zone, gypsum was always in unsaturated state and tended to dissolve. This conclusion would provide a basis for the pre-
vention and control of water damage in deep coal mining and the utilization of mine water in Baode coal mine.

Keywords: Ordovician limestone water; hydrogeochemistry; formation mechanism; inverse geochemical modelling;
Baode coal mine
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Fig.1 Hydrogeological map and distribution of sampling
points of water samples in Baode Coal mine




#SH

KIFR S RABIE B 22K & AR AL SRR ROV L FE - 83 -
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E:MXIOO% (1)
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TR E R, SFAE) 261.00 mg/L, B 7R ZR
BN, IR AR E .

55 48 T DX ] BH 2 e B X 3 A X ) b
Hp ca® . Mg*' 28 5t R AR, RIATR IR T K
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XK Ak 22 R ) 2 R T B i 22 ek
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Table 1 Hydrochemical analysis data of Ordovician limestone water

B AR/ (mg L)

X e Lz pH TDS/(mg-L™")
Na*+K* ca®* Mg?" cr soi HCO;
AVG 8.04 541.28 145.76 41.00 20.63 19.06 36.95 261.00
RIRIX SD 0.33 158.82 154.17 14.82 2.37 2.70 21.99 17.57
cv 0.04 0.29 1.06 0.36 0.16 0.14 0.60 0.07
AVG 7.87 809.70 146.18 66.17 26.10 108.60 144.50 316.33
BAEHIX SD 0.59 344.49 113.82 57.00 26.59 72.76 81.59 149.10
cv 0.08 0.43 0.78 0.86 1.02 0.67 0.56 0.47
AVG 7.49 5403.30 1232.10 528.96 154.06 2 697.04 666.55 124.21
X SD 0.21 6 746.91 1 694.63 618.40 164.61 3 834.85 517.00 47.69
cv 0.03 1.25 1.38 1.17 1.07 1.42 0.78 0.38
AVG SD Ccv

F il 7K b B BRI 7K B Jo vk B AR I (1] 3)
AL, Ml 3 L e 5 fL, Ca¥ R RIE M
454.03 mg/L FF&F] 126.00 mg/L T T3] 457.82 mg/L,
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FHE] 141.80 mg/L, X2 TS 2 il 4
FE AR RN, iR 7K AR It 25 AR X b 7k il B G

by s A, K MBS H R KB p(Ca* )M ) (y R
BPZ Y REKE, meq/L, FRDILMEFAELE 2.0
ZiAi (K 4a), TERRTR A HLIX ML R /K FEARTE BN
PG il 23 43 1 RFd R, Cat
VR B R, e I K A A R AN
K, H B BOKAEI: H N AR R A . 207w |,
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Fig.2 Piper diagram of Ordovician limestone water in
Baode coal mine
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Table 2 Correlation coefficient matrix of water chemical parameters in runoff area of study area

X 45 K'+Na* Ca*' Mg Cl SOy HCO; pH
B IX 0.006 0.961 0.405 0.059 0.064 0.397 0.338
SR 0.152 0.119 0.061 0.028 0.055 0.001 0.493

T X 0.001 0.001 0.001 0.001 0.001 0.622 0.373
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Table 3 Calculation results of the mineral saturation index
of the starting and ending point on the simulated path
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