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Abstract

In this study, 23 sets of samples of sandstone aquifer in Qingdong Coal Mine were taken as the re-
search object, and the hydro geochemical features such as hydrochemical features, water-rock in-
teraction and ion source were studied by using Piper three-line diagram, ion content histogram,
principal component analysis and correlation analysis. The results showed that the orders of ion

contents were SO?~ > Na*+ K*> HCO; >Cl >Ca? > CO? > Mg?, respectively, the dominant
ions of anions and cations were SO?  and Na* + K*. The principal component indicated that Caz+

and Cl- had a strong positive correlation in principal component 1, and the content of Cl- was re-
lated to the dissolution of rock salt minerals. The high content of Caz+ suggested that the cation
exchange was more obvious. The load values of Caz* and Mg?* in principal component 2 were

higher, SO~ was lower than them, this indicated that the hydrochemistry action was mainly the

dissolution of sulfate rock minerals. K* + Na* and SO?  in principal component 3 had a strong

positive correlation and were moderately correlated with Cl-, it represented that the dissolution
of sulfate rock minerals, rock salts and other minerals. The correlation analysis implied that

CO;  played a major role in the pH of sandstone aquifer. There was a strong positive correlation

between K* + Na*and SO?", also between Ca2* and Mg?+, which were mainly due to the weathering

of silicate minerals and the dissolution of sulfate rock minerals. K+ + Na* and Cl- showed a mod-
erate positive correlation, indicating that these elements may come from the rock salt.
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VR AN YRR SR, X LT RAG BT AR D BRI Y SR I B G b A AN R N K B IR[1] [2]
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KARFRIREECRY R, HEE T SRR, BRI, BUKED, KEHh RKERIMAN LR
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HEACIE B TR 2 —, BEERR BIRITT R, 0 HHTR SR Ak SO R 261 R AR T — e A8k, 522%
FAEN RN T, A RKEHMERE SRR KU FSE LIRSt R A T W RAN. SKEEH) S
KoK 32 AT 1L R 22 4 AR P2 ok T BkaR, TR IR AW A0 AR 25 7K 2 (L) PR P x4 s AT 2
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AR ATHEAC B (B 1), A)E T RER A IR R TR X i XKIRRIR AT, RN
14.5°C, [B/KEILF] 2544 =K. WIRIXATHREG 116°25'44"~116°34'44", Jb46 33°36'34"~33°40'29" 176
RPN o AT M2 TR BT I 2 BB 20 HF 46, IS AR —& &K, HEFENLA[10]. Hi, =&
ATAETHS SHEMLTEA 6 SIEZBERT -8R, RV XEEEMATFFXEE. ZE6RE
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Figure 1. Map of study area
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Figure 2. Piper trilinear diagram of sandstone aquifer
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Figure 3. Distribution histogram of conventional ion concentration in sampling
area
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3.2. XS IHRT

gt iei)a, EBURFIEE R T 1 TR, B8 3 AMERSAEREE 1). 45REW: 3TN TE
2109 80.757%, TR 1 T ZE kR A 28.35%, Mty 2.268, HA E 4 1 Ca®* Ml CI A sk
MIEMISS, CI&E S AT MIAMA S, T Ca® & i v I Tk B B 58 728 8 W B F s i 2 [14]
TR 2 M7 2 TTRRR N 27.45%, Jaitly 2,196, b Ca®. Mg® fidkfEikm, HUchsor , Uil
95 2 RS F 2 BURTRR Eh A 0 AR [15]. R 3 I Z Tk A 24.957%, itk 1.997, F
K+ Na's SO HiEAH>G, 5 CIaHMe, REBETHREREN Y. A RS0 WIE/[16]. — RN
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Table 1. Principal component analysis of each index

F* 1 BERERD SR

Jie e iy Jiet

fabr
By 1 B4y 2 By 3 g 1 B4y 2 sy 3
pH -0.755 0.156 0.341 -0.777 -0.327 0.033
K*+ Na* 0.165 0.928 0.183 0.001 -0.158 0.947
Ca** 0.841 —0.245 0.049 0.564 0.671 0.027
Mg 0.71 -0.468 0.247 0.33 0.808 -0.153
cr 0.425 0.59 -0.506 0.665 -0.299 0.504
sor 0.548 0.637 0.514 0.039 0.421 0.889
HCO;, —0.469 0.187 -0.702 0.158 -0.832 -0.173
cox -0.653 0.013 0.588 -0.878 -0.043 0.006
Bt 2.934 1.954 1.572 2.268 2.196 1.997
JiZEE 5y % 36.678 24.428 19.651 28.35 27.45 24.957
FH% 36.678 61.106 80.757 28.35 55.8 80.757

3.3. XM

FHOHE T FT R 7R N SHC R A G, T HE AN S B0 S8 T[RRI, AT 5B LF 1
FR KR ISR R 25, 2 — PRI AL R4 2 TRUAH FLAR AR DR RIACRSL i J7ik . 3% 2 /0 #r el %, pH il COZ 1
o =0.01 AHRMERE, MIXRHCH 0.713, UHEN AWM, RIEFDE E/KZEH coZ Xt pH
I EVE[17]. 8K 0.01 F, K +Na"flso? (0.774). Ca®* il Mg®* (0.812) &) {fy IEAH %1
A, EERTEERR SR M XA FI R R 2h 5 0 WA AR [18]. KT + Na™ M1 CI (0.441) 2 HH & TEAISG, Ul
HIX BT A RE SR H AR TR AL S £ R /KF 0.05 E, pH fl Ca®* (—0.465) /A, 6] Fik e var
ReH COZ KA T AR 4 [19]. SO FIHCO; (-0.500) % %1 AH 5 [20].
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Table 2. Correlation analysis of each index

2. B EXMS

e pH K* + Na* ca® Mg** cr SOx HCO, co*
pH 1
K* + Na* 0.056 1
Ca** —0.465" -0.107 1
Mg?* -0.413 -0.182 0.812™ 1
cr -0.282 0.441" 0.346 -0.118 1
SOx -0.155 0.774" 0.291 0.203 0.297 1
HCO;, 0.246 0.06 —0.356 —0.379 0.235 -0.500" 1
cor 0.713™ 0.005 -0.372 -0.262 -0.424" -0.1 -0.017 1
FE: fE 0.05 ZHIVUE), HIMEREE, TIE0.01 ZA(WE), xR,
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2) WESKIZFH Na* + KOk B KA SRR S AL, SO2-, HCO; L& CIINEEHE -+,
KREAH. HA SRR Y LR BRIR A0 ) AR -

3) TR A HTHREUE = AN FE RSy, TR 1T ZE TR 28.35%, ALt 2.268; ERA; 2 (KT
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