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Abstract

In order to study the process of groundwater-water-rock interaction in the mining area of north-
ern Anhui Province, this study takes sandstone, tuff, loose layer and other rocks of the main wa-
ter-bearing layers of a typical coal mine to carry out immersion experiments and explores the
dissolution and release laws of different rocks by testing the ion content of the aqueous solution
and the content of trace elements after immersion. The results showed that the largest cation
concentration in the soaking solution of rocks from different aquifers in the study area was Na*,
which was 68.82 mg/L, 20.86 mg/L, 32.18 mg/L, and 8.72 mg/L, respectively; the largest anion

concentration was HCO;, which was 202.14 mg/L, 111.13 mg/L, 101.27 mg/L, and 28.96 mg/L,

respectively. The Na* and HCO; concentrations had similar increasing trends with soaking time.

Except for the Fe concentration in the loose layer leachate, the elemental concentration values of
other leachates were lower than the standard for domestic drinking water. The dissolution ratios
of Cr, Ni, Cu, and Zn in the leaching solution of gray rock, sandstone, and loose layer rocks were
gray rock < sandstone < loose layer. This study is of great significance to the evaluation of
groundwater quality in the mining area, the analysis of heavy metal sources, and even the explo-
ration of groundwater evolution and the prevention and control of mine water hazards.
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Figure 1. Location of the study area
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Figure 2. Changes in Na" and K* concentrations in rock soaking solutions from different aquifers

E 2. FRIEKEBAERRBRT Na'w KIREZLIZ

DOI: 10.12677/0jns.2024.124085 747 FIAA R


https://doi.org/10.12677/ojns.2024.124085

Sl

—m— AT g - TR
3 —o— Kiu 2 —e— K ’
—A— WA / —A— W
v Rz / v Rz
6
027 a
~ ~
o 0
5 5 4 - N
+ + - '.’
%o S .
= ) O
1 ’
¥ ] -V o ,r
AN S -
v P ¥
) \ =
v . = ¥ —
. _— \ I S
e — R
oV . m A bl X e, S
0l R - S— A -
T T T T T T T T T T T T T T T T T T T 1 O T T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22

R (R

R E (R

Figure 3. Changes in Mg?" and Ca*" concentrations in rock soaking solutions from different aquifers
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Figure 4. Changes in SO2", HCO; and CI” concentrations in rock soaking solutions from different aquifers
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Table 1. Heavy metal element content in rocks from different aquifers (10°%)
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Cr Ni Cu Zn
TR 29.6 55.9 11.8 61.1
Ea 339 8.11 5.88 62.3
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Figure 5. Changes in Cr, Mn, Fe, Ni, Cu and Zn concentrations in rock soaking solutions from different aquifers
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Table 2. Dissolution ratios of heavy metal elements in rocks from different aquifers (10°%)
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¥ 0.03 0.05 0.19 0.02
VNI =S = sl 0.52 0.60 0.52 0.73

DOI: 10.12677/0jns.2024.124085

749

SRS


https://doi.org/10.12677/ojns.2024.124085

Sl

5. &

BT bl X KA M AR BB LA, AW FCR U AR R B SR B E . KA. MEZ
EREAMATRIEL, WAANFEAEWRIONE, S RIT 450

1) BERT A BCA Wb MABUZRPHE TIREE BRI Na*, B FIR R KI5 HCO, » H Na'
FHCO; ¥ Bz Bl 12V i ) AR A0 H A AR A B K 34

2) AFRIEKZAEARBERI K ZEA HCO-Na Y, mIREH T4 A H K AT P & 1= 1R I
(AR KIS, 33 Na"Fl HCO; W JE =

3) MBUZEIME T Fe WRFEM AT 0.3 mo/L, & FAVERAH K RE, HARR IR T & oo R Kk E
P& TF A TR K bR o

4) . W MRS AR Cr. Niv Cus Zn TTEIBMELE R NARE < s < B2

FeY e
ELmAB
LA AL HARBHEI L H (2023AH052232), A /K B IR AR FH 22 S0 38 w5 1 S 56 = R G
H(KMWRU202202).
SE3Hk

[ AIETR, SRR, TR, S ERMBEE X RK I TR 2R AL S A IR R [T BHAboR S TRE, 2023,
23(32): 13728-13740.

[21 X0, FEH, EE, 2. D X MR KA T K KA 22 R AE R 3 H R R[] SRR 2, 2023, 44(11):
6038-6049.

[8]1 FhIEZE, BREK, (REE, . SREST XOKIABEBUR &A™ K Ak 2R I 7t e [J]. #ER 24k, 2020, 45(1):
304-316.

[4] Rwengk. RENFLUW T AE B- iy DX R KIS - KA 2 A e R SR 7T [D]: [ -2 frig ], &E: &
Tk, 2017.

[5] Wic3g, Wed, skieek, 25, medbd X R KRG £ 0 KM IR SAF R R[], T 78 R 224 (E AR BHERR),
2015, 40(6): 1562-1569.

[6] Fita, EEANZE, fhpRiE, S SedbBEM IR 2 5 K2 1R KR oo AR IR L B X[ i, 2014, 35(3):
94-100.

[71 Bk, HERIZE, FMVKEE, & KAES/KEFREIURAM TR SEERMRS R DI TRET KR A KA 5K
ZEAEI[I]. BACHL, 2011, 25(4): 802-807, 818.

[8] T, MHitE, MR, . KEMHEAERKT R[] KEES KT Z4R, 2015, 26(3): 210-216.

[O1 HFIHE, 2ok, MEE, & AT A IR RSO RN SEe A T [0]. &4 5B %R, 2006, 6(2): 19-22.
[10] XBJxe, thE e, JERFARRNE IR SEI8 TS PR URE MU D). BERER, 2013, 32(5): 142-144.

[11] JAJRWr, Z=/ME, B, 0 A LT A SR I SO0 R R AR [T]. K SCHb R TR MR, 2014, 41(3):

135-141.
[12] FEHLE. 1a R H DX T KA M ER A 22 S AL BE KA e A F FE [D]: [T L2 i SC]. Er: 2R TR,
2022.

[13] rhHe N RSLA0E E 5K PAfHEZ 4. GB5749-2022 AEiE Ik /K TAEFRME[S]. dbat: v bR 1 Rk, 2022,

DOI: 10.12677/0jns.2024.124085 750 FIAA R


https://doi.org/10.12677/ojns.2024.124085

	皖北煤矿区主要含水层岩石浸泡溶解释放规律研究
	摘  要
	关键词
	Study on the Dissolution and Release Pattern of Rock Immersion in the Major Aquifers in the Coal Mining Area of North Anhui Province, China
	Abstract
	Keywords
	1. 引言
	2. 区域概况
	3. 实验样品及实验方法
	4. 实验结果及分析
	4.1. 不同含水层岩石离子随浸泡时间的实验结果
	4.2. 不同含水层岩石重金属随浸泡时间的实验结果

	5. 结论
	基金项目
	参考文献

