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Hydrogeochemical characteristics and forming reason of Ordovician limestone

groundwater in Zhuoshan Coalfield

WANG Shidong
(Xi’ an Research Institute Co. Ltd. ,China Coal Technology and Engineering Group Corp. ,Xi’ an 710077, China)
Abstract: The ordovician limestone groundwater in Zuoshan Coalfield is the main water source of regional coal mining and also an impor-
tant water source of Wuhai city. Thus, The research on hydrogeochemical characteristics and formation mechanism of Ordovician limestone
water in Zhuozishan Coalfield is of great significance for prevention and control of mine water as well as development and utilization of wa-
ter resources. In this study,34 groups of Ordovician limestone water samples were collected in Zhuizishan Coalfield,and the chemical char-
acteristics and control factors of groundwater were analyzed through comprehensive use of Piper trilinear diagram, Gibbs diagram,and the
ratio relationship of ions. The research results show that ionic concentration of Na*+K* ,HCO; ,Cl™ and SO in Ordovician limestone water
increasesfrom the recharge area to the discharge area,while that of Ca® and Mg*" Decrease. Each indicator varied greatly in the north and
south of the Coalfield. The hydrochemical type of runoff from Zhuozishan Mountain to Gongdeer Mountain and then to the north and south
varied significantly, which was mainly controlled by rock weathering type and experienced positive ion exchange. While the hydrochemical
type of the runoff from Zhuozishan Mountain to the south was always SO, + Cl-Ca - Na type, and the control effect changed from rock
weathering to evaporation concentration. It mainly experienced reverse ion exchange. The Ca® and Mg in Ordovician limestone water in
coal mine were mainly from silicate dissolution,while the Na” and K were mainly from ion exchange and less from rock—salt dissolution.

The whole Zizuishan Coalfield can be divided into three hydrochemical characteristic regions:north, middle and south. In the northern part
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of the Coalfield,due to geological structure, a retention area was formed with groundwater, and the runoff process was disordered with a

complicated formation process. The middle part was not blocked by the geological structure , the runoff direction did not change,and the for-

mation of groundwater was a simple process. In the southern part,due to the deepening stratum and fault blocking, a retention zone was

formed , making the formation of groundwater a more complicated process.

Key words : Zhuoshan Coalfield; hydrochemical characteristics ; hydrochemical formation; Ordovician limestone groundwater; groundwater

source

0 35

I e TR 10 FE AR BE TR, SR TR AT 7K St
sk 2%, 0 oK E R AT KA, PR 4T, 2011—
2019 4, FREED K AR L K E 70 42,
VAR B, BRI R 3 R EUE K
SERRE IR B R oK AE PR RS A IR T R
fir KA AR R A AR R R OK R, B R
XK GRS PRA B I, b T oK 1k 244 o b
TR SHE B ER =D 5T K YK
AR AT DLAE 4R R 7K 89 7K BT, i ¢ O 1 it DA
A R BH BT 7K AR R S A R PR SR AT X
R AR AR S A o R B

IEJLAESR 2 B AT e R X 3R 7KK AL 22 R AE
TR A T R T, BB R A T HEL
SO A S A I R K B K AR 2R R AE R RAE
55 45 SR W B2 R IR P 3, bR 7K 9 D 1
RIS 1M B 5 T 3¢ A FH 2 Wi 1 o, A i gt
SR T HE R WS AT XA KA 4 A B AR Rt
T F SR 45 5 A2 L DX 1 25 5 7K 3 B 1A 4 AL JH e 3
WS, ESEmN A a5 AL o i T
F AT BT BT T AR A K SO ER L2
HACRRIE , TETFE5 RAE FA A5  Gibbs &
SRS B g T I B A I 45 5K 2 B R K
IKAEZEREAE DL TS R — B FE R T
W X H T ARG 57K S ERfb A AL B B HSE
Ml PR 2845, (R I Sepi o8 294 i 7R PR IE B T 7KK B¢
T35 B9 DX, 6 70 3 5 T S R K BRI A
B RIS D, P X A S B A T
TR R S5 A M AR 1 K M 2 25 R 35 5 AR TR s IX 25
AR, T TT L TEoE TAE

S LR A SRR 22 B 48 b P 25, 4 T4k
B PR R 2, ER AR ZBaHE, KN
DIk | B2 AR B8 W 20 R 7K 3 e I A% IX S e
TR TR I KRR AR . 2010 AEBE 50 10 &
AT I R R 8K FE i, 2K B {E 35 60 036.0
m’/h, WA T KRB ) R, E X R
LU B R 22 i KA SRR SOE LRI 5 6T

T

TR R K AR F R HPIG B EENE L, 1
Hh R EATEX R T S, J§ T 1 5 A4%
X, AE M 140 mm, 54478 & 3 600 mm, H.
HWRIRA LT, P KEIRC 22 Sl (NS
wEA D) R A AR AR, BAA AT
RRIERT . fidiiE , itk &b 42.43% 5k A T
HT K, Hor 8% ok B S 1L BBl 2R R 1Y
UK, HLBBOK B 25 52 AR 84 n ™, B ik s 1
4k FH BB 2% A T KSR ARk B I T 22 T R SR
TR KK, HJE, RO K R
s AR HEME SRR TR R M KK, A
BB 2R A T K A KA SRR AT LA B B i K
AR , 43 B HIE BB AT DA R 42 T i 7K 51 AT g &
AR, PRI T R 1 LU P BB 20 K K A
SRR SOE AL BB 58 A B TRk 2 0 ) A 25 A
FH AR3rJ8E F b DX R 7K BRI

PLSE 7 LB SRR 2R CE K I BE R & 4
FIH Piper =£KIK]  Gibbs & S B ¥ Ll & R ZE G 41
Bt ™ /KA SRR S o A5 ORI ™
K FE B G ST KGR BRL# R R 00 4
HEELRARYE

1 #RERE

1.1 HREHER
HEF IR TSN AR X ST, B3
B AR SR IS R L 22 8] LS 5 LU g A
I N, FRAKR LSRR FE(C22) .
TERTHINVELA (PLs) K=, 2010 4ELIHT, BT
XTI FH BB 2 I IR AN 2 R IA R BB &R K &
KRS FE 2010 4RIEBEILEDTE 16 545 +870 m
] XU A i i o R v e 2B T RE R B K 58 1 ik,
B R FK BRI 65 000 m®/h, 5 51 LA FH B Fy
RICHE G R ZERNOGE, W, T2, %
BAEE T I 10 AT 8 <A H P 5% e
W HE SR RS R B R R R R
MR L 1K SCHb B AN T AR, T 3K 10 a
1) TAE S8 A T S SR A
S L Rl ST A R K RS T HRR
181



2022 4F55 8 HH

HEMFHA

50 %

Z I 3 ML IR - L B R R PR R R R K R 4
AR R FH 5 0 K 1 JR B K B ZR K 43 A1 A
FEHEZRPF RO IRE 0, T RASY O 4 AN B0 Al ST 1K) K AT
WRG, A THRIAEK TR (1) CHEER
WAEKTRGE (D) T IHEEAH KT R
GL(I) MR T IR BCA R T RE (V) WA 1
PR

ST IBE T AR o [ P ALK, e i HL
RS NN < N W L R ENey O S )
SRR, P 2 A 55 L B 2 B Sk IR 4

KJZ T PUAR L, 5 o A R 2= H SR AR
G, 52 BB 1) B 7 1) A R A T L | 1 R
R, e 2 LSRR 3 CHE H BBt 1o s A e 41k
MR A TR R 1 1L B AL P AR OK T 2
Gt; 93— J7 MR kg2 il s Ll AR, (A
e IS ML= 32 A IR R L 3 56 W7 = BB A9 ¢ e
S AT BT | B 2 2 LR A IE S UHE H 0 1) B
TR g T BB AR T KR4 2 R
{3t T R ARIRE A G A8, FUA A o 1 W A i B IR
VAN A 2T R

N

[ ] RpeEs

(o ]

[ e

PP 31 5
Ly
4}
)2
[ i)z
SRR
B R R KX
R K
B {5 5

1—RAidk: 66— K%,
2— s 7 — b
3—gkIEl, 8 —iFd:
4—EBEE, IR,
S— W HH B E; 10— UL

EWHKRGUE R
[—FHil
M—H#/R W
=37 1hdb B
Il — T R X
V371 B

8 km IV, — H iR X

1 78 EEERKE T AR

Fig.1 General of Ordovician limestone groundwater in Zhuoshan Coalfield
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Table 1 Test results of water and hydrochemical indicators of Ordovician limestone in Zhuoshan Coalfield

- KRS BT/ (mg - L) ’I‘DSJJL‘-E:??%&/ o
K* Na* Ca?* Mg?* HCO; S02" ar- (mg- L")
- K1 7.77 176.57 37.50 26.53 277.78 169.58  137.76 834.00 7.75
K2 10.87 160.00 102.35 39.80 402.05 27.58  255.10 1027.07 8.40
P1 1.50 230.00 59.17 18.63 188.45  330.93  123.78 995.69 7.85
. P2 5.95 147.00 157.78 61.61 25572 209.92  353.66 1225.48 7.35
i P3 4.28 250.00 90.72 54.45 258.62  249.43  353.66 1283.55 7.57
P4 7.68 149.00 123.44 69.17 27413 389.37  195.94 1 244.93 8.18
Ll 32.00 489.00 52.86 63.04 247.02  555.66  503.97 1 960.00 8.10
n 12 3.00 61.25 67.06 35.34 218.03 117.55 88.42 600.00 7.40
Bl L3 6.40 35.19 95.40 51.97 126.09  118.13 88.42 511.00 8.45
14 3.55 68.00 59.38 34.59 240.00  109.07 86.84 621.44 8.25
Bl 2.20 197.00 603.51 23.40 32.47 21321 1237.81 2 335.41 8.80
HEH % B2 6.20 288.00 35.50 23.40  211.65 190.98 282.93 1052.20 7.77
B3 3.40 58.90 27.61 47.28 55.67 126.77 114.94 464.75 8.35
DI 2.04 76.65 65.99 32.29 265.03  108.86 82.99 643.51 8.15
EPARIES D2 2.56 63.50 67.86 22.31 270.30 80.65 62.17 581.00 7.01
D3 3.08 63.47 58.14 30.07 275.72 90.97 68.83 597.35 7.66
T1 2.94 74.20 73.59 26.28 264.00  102.60 79.50 633.00 7.48
M T2 1.49 63.52 54.88 28.12 232.24 88.10 72.21 557.51 8.22
rE T3 4.32 80.00 59.60 26.08 267.20 97.75 76.02 622.00 7.76
T4 0.66 101.43 99.43 44.23 296.56  136.86 99.37 848.49 7.30
R H1 2.32 210.05 77.51 40.24 27129  217.34  205.80 1 065.00 7.77
EEMEF Z1 3.84 112.20 67.50 34.71 287.00  200.90 62.50 782.00 7.76
L1 29.80 230.00 63.11 42.51 249.92  293.88  247.56 1 183.99 7.95
12 2.00 254.00 27.61 25.79 110.17  229.67  176.83 922.18 8.09
ke L3 3.20 425.00 59.17 40.12 226.15  470.87  380.18 1 643.77 8.90
14 3.60 150.02 67.07 40.12 24238  156.41 194.51 872.36 7.86
Q1 24.89 583.00 134.11 68.77 206.43  569.65  804.58 2 415.34 7.64
02 40.00 633.66 145.95 56.83 223.83  680.79  813.42 2 610.99 7.70
Q3 4.20 504.00 98.61 78.33 240.64 53096  627.75 2 112.10 8.17
04 6.15 580.00 138.06 44.89 25282  719.48  583.54 2 358.46 11.45
PRt Q5 5.60 680.00 94.67 85.49 142.07 69478  822.26 2 586.58 8.05
Q6 84.06 630.00 82.83 75.94 131.05 62975  751.53 2 413.05 7.93
Q7 81.48 900.40 69.42 88.36 188.45 95327 1 069.82 3 366.52 7.76
08 3.50 604.00 11439 121.31 21223 617.40  884.15 2 588.60 7.94
i/ ME 0.66 35.19 27.61 18.63 32.47 27.58 62.17 464.75 7.01
S5t H IoN ! 84.06 900.40 603.51 121.31  402.05  953.27 1237.81 3 366.52 11.45
FHE 11.96 274.38 95.05 47.12 224.80 308.21 352.61 1.339.98 8.02
352.61 mg/L, TDS [k FEK 464.75 ~3 366.52 mg/ K~ FamMEK , R kK
L, P01 339.98 mg/L, J& Tk K ~ ik, 32 MR A 45 5L, 0 1 22 18] Na+ K, Ca™ Mg™" |

YRIK ,pH {H 4 7.01~ 11.45, 5340 8.02, J& T 1k HCO; .CI” ,SO3 \TDS ,pH ik B S (H £k Pl ] 2
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Fig.3 Piper three-line diagram of Ordovician

limestone water in Zhuoshan Coalfield
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