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Study on chemical characteristics and evolution law of groundwater in
Taigemiao Mining Area
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Abstract: Taigemiao Mining Area is rich in coal resources, but water resources are scarce and the ecological environment is fragile, and
the use of hydrogeochemical methods to carry out research on the chemical characteristics and evolution law of groundwater in the whole
basin of mining areas can provide scientific support for green mining in mining areas. Piper three-line diagram was used to analyze the
types of Cretaceous groundwater, Jurassic groundwater, river water and lake water, and the water chemical characteristics met the charac-
teristics of lake water mixed by river water and evolving groundwater; through Gibbs diagram analysis, it is concluded that the Cretaceous
and Jurassic groundwater in the cyclic evolution process It is controlled by rock and evaporation; the ion ratio endmember method further
shows that the Cretaceous and Jurassic groundwater is dominated by silicate rock salt and rock salt, accompanied by ion exchange; finally,
the mass balance simulation shows that the Cretaceous groundwater circulation During the evolution process, dolomite, gypsum, and rock

salt minerals are dissolved, CO, is absorbed, and calcite is precipitated. With ion exchange, it can be mixed with different proportions of
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river water to form lake water, but Jurassic groundwater can only be mixed with a small amount of river water or not mixed with river wa-

ter. The river water accounts for 83% of the water supply of Hongjiannao Lake. Jurassic groundwater cannot be the main source of water

supply. The main sources of water in Hongjiannao Lake are Cretaceous groundwater and river water. Combined with the hydrogeological

conditions of the mining area, the groundwater flow system of the mining area is divided into the Cretaceous groundwater flow system in

the south, the Cretaceous groundwater flow system in the north and the Jurassic groundwater flow system in the deep. Coal mining dir-

ectly affects the Jurassic groundwater flow system. On the premise of ensuring that the two Cretaceous groundwater flow systems are not

damaged, when coal mining drainage only captures the outflow water from the Jurassic boundary or a small amount of Jurassic replenish-

ment to Hongjiannao, coal mining will affect Hongjiannao and surrounding rivers. impact is minimized.

Key words: Taigemiao Mining Area; hydrochemical type; hydrolithic interaction; mass balance; groundwater circulation

0 5l

T KFEPERR R 2228k IR G L KA A EAE
L BTSN sh A, oAb~ 4 ot 25 bl
ZRANAE . TEARE AP B, Hu R K 2 AR
ThAR B K AL 2R AT, Ho2s () 0 A ML 20 3 T T K
TEARIA R FE T B MRAE A EE . AR 1R, e 8 & 2c i
g g B, Gl T KA SRR, R R K
AR REE, AT e 7R T K-S R R AH B2 i AL

PUTR AR X (5L B 52, 7 80 B ™ & ffig
i G2 70% DL, B AR gL v, SRR 2
Hr L AR P R RS &, BRI 2 T Rk
A TR P BEEPER A (X)), A S M5,
IKGERAL 54 E 1 3.9%, Hi R /K2 =5 B HEZS 7k
Do X “EEE. UK. AR MRS, I K
TEUR M L9 Tolb & iy “RRS , Sl “PRACREE”
X T B R o € 2 SR RN ML TS ZK PR AR 4P b T 2
VB B HE S T R 30 H T S A8 R AT X, JEARE
FFR XS b T 7K PR B 52 M e 1) B A1, %P o ] 2R A1
IHERa E R S 0 2 e U BB 5 4578 Y, SRR
Z Wi X, 2= R KA vk, 43 Fr A P R
PR K A=A AL, 38 2 i A s BO TR RTK
A ELAE FH R ) A4, IE S Ml T KA JE S A K
A E R S5 T oK iR Es 1 B AR LA 45 B Ik
F o WANG S5 SL 0 S il i Sl AR ] I 8 A 7
F BRI E HE , UESE T ok A TN [RZK I 2R 48 00 b
TR, Hok b2 3 g 22 5% . LYU &P
T8 2 0B IR 22 17 v I S o R A T K ORE RS
B, L HEME X R AKOKfb A R B B 2R,
AR KA A AL T . BEAEATUER, B 5 S0 200 )
FHVAT A DX T AR TR [ R iy TO0BR T FC ol Lt T 7
oA JZ KA R 3 AT, 87 T 48 IE BT R A K
SCHMETHR] A RE X 2 IO “PRAt” Y PR N EF RS 41
Z T RS 2, SEIRE R TOORR 3 78K % K 27K A2
FHE RS A2 . B SE! Y R AL & K 2R

il

IKIRAEAFE 58, ST KGR, Sl Sr T8 X B
IR E K2 0 BRI ) 3R 460 R TR
PEHSAE, 73 M eR DU 2 R K AR PR AL, B E 126
PUR 5 R 2Ok A MR NGB 23 1, TR
TARRIHEE, M T DX A T R 3 T 7K i A8 JL A
HIFE SR L B

EH WAV GG X T KA AR, 23
Hrit N As A2 AL, Bt R R BB, 78
B2 G IR IR B TR, WD SR Sl T K BT 41
Bl A5 M R K AR B R W), AR AT 2 B IR LA
TF R A 2 A A5 BR S  oR i S it s g, SRR X AR
BIGBEECR.

1 FREXHER

1.1 7 XH#R

A% XA TR R Z Wi N, b
PP AL 2, MR 766 km?, GIE 1 FTR. 4F
B 6.0 ~ 8.5 °C, [ /K & 250 ~ 440 mm, L4
F 7—9 A, HAEBKI 60% ~ 75%", B X JH Mk
S it b SOAFRUD X, b3, SRR 230
B | 187 R BB I AR AL TR W 0 N ) o YN SR
VPR 5 5 25 +1 501.6 mo PRI A T X R,
Frim+1259.0 m!'" B Z A TR RIE 44,
G DX R AR, R 2R 2 A 2 T 2 O 1) PG A A 1) B A
1, BB SR WO R, M1 2 4 R R A
S A LI R 15 2, IR R BRI, S
HUBCERFEE 519 ~ 909 m, M E AL 14 365.49 Mt!),
1.2 Kb REH

EARIET X EFKIZ A AR K A
REKE . RE ZPEA TS S K)Z, W 2 iR,
VU2 EK E KRR 0.5 ~ 4 m, FRALT K& 0.2 ~
1 L/(s'm), & /KPEH S (1 R Sk 2 A0 PR D
L JRBETE 1.15 ~ 420 m, & KPESS ~ A AU, A
VU2 5 R AR 2 R KR &), R T R — 4
ARG, FEH R AN A BN, B0 1752 )5
T I 45, HE 2 A2 e A ) K ARy

285



2023 4F5 9 11

# £ # F H# K 551 %

L DR

Ve 4 SL ST-3 ,." :
---F'X AST @ SJ TR /,’ \ &
- - KItMSK O NI .

wp CONK oy o e —

A1 7 RXERFEME

Fig.1 Mine area and sampling points
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Table 1 Groundwater hydrochemical parameters
- s Fr Ve B /(mg L) R ”
K' Na' Ca*" Mg*" cr Nora HCO, cor (mg-L™)
SK-1 0.71 219.60 15.76 6.89 24.95 29.30 384.61 43.56 731.73 8.10
SK-2 2.28 1371.20 22.22 2.27 126.89 972.12 1363.61 112.35 3978.43 8.20
FELUISESA
SK-3 0.34 369.80 4.74 2.38 44.57 75.44 645.68 75.66 1231.07 8.80
SK-4 0.49 249.00 15.62 11.87 23.14 34.42 468.52 48.15 861.90 9.00
SJ-1 0.86 690.60 9.33 0.91 83.06 321.34 794.86 96.30 1998.63 9.10
SJ-2 2.07 1 560.00 33.52 4.89 106.89 1146.58 1330.98 107.76 4298.12 9.10
SJ-3 1.65 1523.60 28.16 4.48 119.23 1 146.70 2 156.14 103.17 5088.96 8.40
SJ-4 1.39 1189.00 22.04 2.94 128.88 836.59 1139.84 52.73 337831 8.90
MRS 5
SJ-5 1.44 1261.80 18.79 2.93 197.96 780.37 1139.84 103.17 3506.55 9.10
SJ-6 1.78 1453.00 24.48 4.95 157.19 1081.26 1079.24 98.59 3906.87 8.90
SJ-7 11.62 1030.80 2.98 0.23 224.92 509.56 1251.73 71.08 3126.23 9.00
SJ-8 1.06 817.40 18.97 2.03 78.49 582.70 1181.80 75.66 275843 8.80
NK-1 0.59 197.30 11.08 8.83 10.85 25.07 34731 22.93 630.45 8.90
NK-2 0.85 240.60 26.48 8.73 60.10 53.93 286.71 9.17 704.47 8.50
k| A(ISEA
NK-3 0.32 394.80 2.26 0.63 59.66 76.68 608.38 50.44 1196.40 8.40
NK-4 0.28 338.80 1.62 0.57 74.37 57.16 487.17 50.44 1013.53 8.60
NJ-1 1.02 1519.00 6.63 0.82 97.55 914.08 1748.24 34.39 4524.57 8.70
NJ-2 12.06 4 054.00 165.70 5.63 82.26 4451.06 4976.61 492.94 14 254.91 9.30
NJ-3 2.22 1470.00 194.54 35.94 97.23 1799.08 1545.43 188.01 5342.15 10.20
e tR® 5
NJ-4 0.99 937.40 17.98 3.93 85.58 726.33 1111.87 52.73 2 945.46 8.80
NJ-5 0.73 459.40 4.07 0.64 95.25 103.83 622.37 25.22 1312.39 8.70
NJ-6 0.66 739.40 19.22 3.39 44.79 678.02 603.72 16.05 2105.44 8.30
BRME 48.40 2 358.00 7.53 81.20 2 003.00 749.00 1458.00 563.00 7209.00 9.50
EAR 1AL /ME 43.80 2305.00 5.16 78.10 1929.00 669.00 1402.00 533.00 6991.00 9.14
FAME 44.84 2328.25 6.35 80.06 1964.75 685.25 1425.13 544.88 7096.38 9.28
BRME 5.23 248.00 82.80 32.90 82.60 287.00 573.00 0.00 1 030.00 8.09
HiZRK /M 0.40 11.40 28.80 11.00 6.57 8.03 185.00 0.00 322.00 7.68
FHE 2.30 61.37 51.09 20.05 28.79 49.97 286.46 0.00 523.62 7.88
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Fig.3 Piper of groundwater hydrochemistry in Taigemiao Mining Area
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y(SO42_) = xpla
y(Cr) = Xrs
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Table 2 Mass balance calculation

R4 TUBRBER

Table 4 Mineral dissolution results

mmol
FAL RASTHIL  x xm  ¥CO)  x, Xota Xex
95% -525 796 132 53.84 436 24.44
90% -528 814 136 53.87 448 2547
80% -535 849 143 5395 472 2753
60% 548 92 159 5409 519 31.66
SK 50% -554 955 166 54.17 543 33.72
40% 561 991 174 5424 567 3578
30% -5.67 1026 1.81 5431 591 37.84
20% -574 1061 1.89 5439 6.14 399
95% —2.66 321 -023 51.64 —081 027
90% -236 34 -0.11 51.79 -042 258
80% -1.75 378 013 5209 036 7.18
60% —-0.54 455 061 527 193 1639
> 50% 006 493 085 5301 271 21
40% 067 531 108 5331 349 256
30% 127 57 132 5362 427 3021
20% 188 608 156 5392 505 34.82

Ao SL ST SK SJ
Na® 101.23 2.67 24.02 51.77
Ca* 0.16 1.28 0.36 0.49
Mg* 3.34 0.84 0.24 0.12
cr 55.35 0.81 1.55 3.86
ok 7.14 0.52 2.89 8.34
HCO; 23.36 455 11.73 20.64

x3 RETYLFITEH
Table 3 Reflects the number of mineral

chemistry measurement

KRBT  Na© ca®t Mgt SO ¢

J5fiefa 0 1 0 0 0 1
EfFae) 0 1 1 0 0 2
Co, 0 0 0 0 0 1
ik 1 0 0 1 0 0
HE 0 1 0 0 1 0
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Fig.6 Schematic diagram of groundwater circulation in Taigemiao Mining Area
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