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Abstract

Research on groundwater hydrochemistry helps to understand the composition and sources of
groundwater, and provides theoretical support for ensuring water resource security, as well as the
rational development and protection of groundwater resources. In this study, 22 water samples from
6 aquifers of sandstone fissure water in the Xutuan Coal Mine were analyzed using mathematical sta-
tistics and ion ratio methods to determine the main ion concentrations in the aquifers. The results
show that the cations in the groundwater of the study area are dominated by K* + Na*, while the anions

are dominated by HCO,; + COZ . Piper trilinear diagram analysis reveals that the main hydro-

chemical type of the aquiferis SO?™ -K+*+ Na*.Ion ratio analysis indicates that the ions in the ground-

water of the study area primarily originate from the weathering of silicates and the dissolution of
chloride minerals (mainly halite), carbonate minerals, and sulfate minerals. Furthermore, the study
explores the controlling factors influencing the chemical composition of groundwater. Through an in-
depth analysis of groundwater sources, scientific basis is provided for the rational development, uti-
lization, and protection of sandstone fissure water in the Xutuan Coal Mine. This research not only
enhances the understanding of groundwater resources in the region but also provides a reference for
groundwater studies under similar geological conditions.
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Figure 1. Geological overview of Xutuan coal mine
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Table 1. Statistical characteristics of hydrochemical indicators of major ions in sandstone fissure water at Xutuan coal mine

= 1 OIFRERA A R RK EEE TR F ARG HHE

~__ b car Mg?" K-+ Na- cl- SO>  HCO, + CO» TDS pH

—

SKELH mg/L
R IEZE TR E/K  5.03~11.64 2.51~8.64 507.33~569.07 200.73~218.74 8.23~446.48 614.1~967.58 729.96~1248.44 7.2~8.55

FHME 8.335 5.575 538.2 209.735 227.355 790.84 989.2 7.88

7o BTG D 45 240 7K 11.33~17.98 2.84~15.48 399.12~656.63 219.81~340.08 3.7~27.98 490.29~1456.72 782.04~931.87 7.2~7.77
FHME 15.35 7.28 550.31 266.4 14.4 1067.4 853.75 7.52

T HETRAD 45Kk 3.37~24.73 1.92~95.83 315.46~6.2.39 129.4~202.35 0.82~90.5 685.43~1358.54 572.2~831.67 7.2~8.47
FH1E 10.22 16.57 474.33 168.53 29.1 976.92 689.74 7.79

T TR S 3.89~38.3 1.19~35.15 250.79~392.22 124.21~333.15 1.23~127.6 434.09~639.71 549.53~749.68 7.9~8.6

FE 10.9 27.29 582.03 303 13.6 690.1 936.81 7.42
82 L Z MDA 7K 3.67~32.54 0.93~99.27 361.22~1007.58 194.34~367.68 0.497~25.52 604.19~920.18 569.96~1478.387 7.2~7.77

P E 10.9 27.29 582.03 303 13.6 690.1 936.81 7.41
Lo METHECRD 257K 31.68 438 163.05 160.58 7.61 265.95 367.72 8.2

B 1 a5, pH EEAANT 7.2~8.6 2 [0], Hfmm{E N 8.20, /KA E555 M. TDS [EHMAAN
T 367.72mg/L % 1478.387 mg/L . [f], . 1o TS A (1) TDS &k, A 367.72mg/L, 1 32 BE/Z TR
WA ZRBEUK ) TDS S, 4 989.2mg/L. TDS 2 57 il | A [F] 57K 2 A I g ) od 1) e B A AE i A
b, FIReSH NIRRT . 5 s RO R B R 5 B A K [6].

PRAE = TIR BT IME ST, BHE T LA K+ Na~ 3, HEFLLHCO; +COS AE. BHE T Tk
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MEBEMCIRICA: K + Nat > Mg > Ca?*. Hirr, 1o TR A1) Ca> & & i, 4 31.68 mg/L; 82 1§
RIS A /KT 7.6 ETHR RS 25 1 K + Na*Fl Mg & & fe i, 43 il 582.03 mg/L I 27.29 mg/L. BIESF
PR IE MR EIRM K N: HCO, + CO¥ > Cl-> SO2 . M, 82 IRMID A KM 7.6 LTI &
(1) Cl-%& S fe i, A 303.00 mg/L, 3 m T HARE /K Z: 32 MEE TS 25 /K 1) SO & fi i, 4 227.355
mo/L, i THALEIKE: T2 EE RIS 25K 7 BETHRR 0 25 24 B K ) HCO, +CO; & & 434 976.92
mg/L F11067.40 mg/L, &3 & THAWEIKE . XEEFIREMNZE T RS S/KERS M. HR /K B
] e SN A IR R [7]
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O ERIL 2 00 SRR o % b 1) S B R AR 4B s s BT AL IX B B /K2 KA 22 L AT A 32 35 T 22 R R B L
i, FLAAFR I 5 B TR AR (RERR SRV AR . TR BRI TR 2 28 5 AT HHAR) TR A0 AR AL AR A7 7E
KR ZEF[3]. B, FRER HCO, +CO% FIREVR T-IRIR 2h 45 VA AR, 17 Mk B2 SOF mI Re SR b
Y R B E AT 28] iX S R BIUAAT X HL R /K I /KA SR B FAE L B At T BBk H, ™
TR BB R BA RS L.
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Figure 2. Piper diagram of water samples from sandstone fissure water at Xutuan coal mine
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Figure 3. Gibbs diagram of the study area
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CI' (meg/L)

RETVEFS RS Natls Cl- R BREEHISC R (BE/RHE = 1:1), #i Na/Cl-24 & Lb nl /R )0 & K=
HHE 5 B R SRR 1Y) B B BR Ak 2 FR AR [14] -
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2, FERHTFE XS KA B Ca2*-Mo? 20 & 2 BN 5 1 USRI AR o 12053 IR 2 2 BB ERAL 2705
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i, BOARERR AL FE 2 Bl =22 K & HCO; -
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Figure 4. lon ratio diagram of water samples from various aquifers
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