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Abstract

Analysis of groundwater chemical characteristics is helpful to understand the composition of
groundwater and its source, and can also provide important support for ensuring sustainable use
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of water resources, preventing water resources and protecting ecological environment. Coal mining
will cause certain damage to groundwater environment. With 19 sets of water samples in Xutuan
area as the research object, the ion ratio and mathematical statistics are used to analyze the main
ion concentration of the unconsolidated layer water. The results show that the cation in the uncon-

solidated layer water sample is mainly Na* + K*, and the anion is HCO; as the relative dominant

ion. The main type of water chemistry is HCO; -Na + K type. Based on ion ratio analysis, the water

samples of the unconsolidated layer in the study area are mainly derived from the water-rock in-
teraction process, such as evaporation and concentration, accompanied by rock weathering and dif-
ferent degrees of ion exchange.
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1. 518

Hy R KR N BB R K BER 2 —,  HAGZE A (0 3 A RS A U T T K SRR B . AT ORGP DA R b o
TSI A B S [1]-[3]. BEE oA RN, JCIHR R BHIR IR, Hh R /AKIREEZ 3] T4
[FIFRE ORER, KB i) H 2 28t o VFBEIRR™ 2004 G457 Dok, B KARIRFE IR N, FAEUZ /K AT #E
R 7K A HERCR T HERR T 2 275 G, BTS2 RK KR BeAh, SR IR SR T AK AL T
Bt AT e 5 R IR S AR M R . STk, S a2 Mo iE (I E A 30 [4] [5]. &7 LA g
BT[6] SR M [TIRIAH IS 23 HT [B1 55 ) X AN R X 75 7K 2 M 7K AL S REAE B b R 7K B >R IEEAT T IR N
Flo B0, BROVENEE AUET PR R K KA SRR AT T 208, SR X R 7K 5 B i R K 5 IR
FIHSRAE 7 BAL ST R0 BB S5 x e AL [X 2 2 Hh R /K KA SR AEEAT 1 KB, RBNZ X S
NIKFEARTF G FKARAE[10].  ASHIF T8 LAV AT X AR BUZ A TR 5, J8 I X 19 ZH7KEE 7K A 2= F8 b
BEAT AT, RAEEEST. Piper =2k, Gibbs BEIfEEAE T LAE T, REWIT T 1ZHIX BbAH 2R
I KA RFAE B H A L o AF 7 RRRANM A BT B bR KA 1 o R SRR B s b b, I8 A
FEKE B FK GEIR AT RE SR F P2 T RhA K -

2. M5/ &E
2.1. REXER

VFRE IR AL T 2 BE FI RSN, ATEX R REZ M T S B e, o XA Fede P s, o
X XML WL 1o A O R AREEE AN T2 37 km, PO BRSO LG 4) 28 km. HHWFEHARFR N AR S
116°40'10"~116°44'41", JtZh 33°21'14"~33°27'35", VFMEEA HuACHEL TR P #F . 1Z X i -, 63
W= TR, HU bR = G FE 9+20.70~+28.46 m, “FIkREN+25.43 m. BX NN TIHENPRTE, M
ATELE, MR HEEER, AR SO, BT[] [12].

2.2. HmBESAE
R FA, TAIHRE TR XA I 19 AR BUZKEE . 7ERFEZ T, BRATH 2 BT /KR AR
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Figure 1. Overview of the study area
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PAE 5 #5 28 OHAUS (X85 K FER pH (B AR R E R (TDS)HEAT T IR - & T-85(Na*) 1 (K«
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2.3. BWESWBE

AW T EE HOR G TH A Piper —ZREIRIR T B K )2 F BB T4 22 [, 12 Gibbs B fi#%
HES - LUAE 23 A2k it e b 25 SR B/ A 27 o0 IR TR BROBLARIN [13] o FRPE ST TE AR {5 B Excel S231, T Piper
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3. &R 5L
3.1. KLEHFE
VRS MABUZ KK RE B8 IR EE . TDS Al pH B FHME ST H 45 50 W% 1.
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Table 1. Statistical characteristics of hydrochemical indicators of loose layer water in Xutuan area
= 1. FEE XAAEUR KK F IS FRGTHHIE

ZuitoiH  Nat+K* Ca?* Mg?* cl- SOx HCO; TDS PH
mg/L

w/ME 1040.12 170.14 151.15 104.10 298.13 1385.15 196.09 0.05

IEPNE 6567.94 1067.74 760.59 514.04 3620.15  47097.07  1397.46 8.89

S 1E 1834.08 437.18 329.13 160.23 1369.57 4792.98 278.58 5.08

bRt 22 1137.08 278.20 166.13 102.02 687.97 9726.64 257.47 4.45

5 R AL 0.62 0.64 0.50 0.64 0.50 2.03 0.92 0.88

Mg 1B, pH {HYEEITE 0.05 %2 8.89 2 (0], ~FI59KE A 5.08 mo/L, X1k A /K A4 A58 0 o R 1
TDS [EE ML T 96.09 % 1397.46 mg/L Z [8], 7KA:1)F¥) TDS {A 2xA 796.775 mg/L, BAKHEfE 5
AN TR KJE TR . BHES 7 1P 33 i S FEHE AU . NatFl K* (1834.08 mg/L) > Ca** (437.18
mg/L) > Mg?* (329.13 mg/L), iX 15t B Na*Fl K* /& = ZHIBH S 1~ Ca2* 1) i sk 5 [X [A]7E 170.136 & 1067.736
mg/L 2 [8], T Mg?* i Bk X [A] 7E 151.145 % 760.59 mg/L 2 8] . BF 8511745 5 5k B HE S I -
HCO; (4792.98 mg/L) > SO? (1574.86 mg/L) > CI~ (1369.57 mg/L), s~ HCO, £ T /KFE fhHh 2 o5
F= A B

TEO W B I B U S, AB5 RECRbRiE 22 5P IE M LLE, B T 5 A TP A 1 o R
FE[13]s R /KFEbR B0AL S R AR, R FKA2E B IR E PEEOK, REBE R 7R AN [ R 7K A6 27 B o)
ML RGOS FR[13] . VRREER FABUZ K TDS 8 5% RENT 0.5 %2 0.9 2], X R XLEShRAE R FE 5
i pH (A FIAE 57 2408 0.88, fom H A (AR PERK ;s MER HCO,; A s REUEIT 1, X ULBHTEMEUZ
K, HCO; W& B ATEEN], 25 % B 5L K Z AR 520 [14] .

Piper —£R & —FH F T /KA =0 T I EIR, B Re 8 3 BB R A0 LU IS /K RE (1 4 252 B 23 DA BB 47 1)
WK B AY[15] [16]. ViR FA BUZ K KAE Piper Z£ B4 2 firs.

RAEE 2 M HTah R, MEUZKEED EEE T4 SRS, e E B T (Nat, K& 5
i 80%, T4 )R BT (Ca¥, Mg?), At S SO . HCO; M & bhm T Cly 33
7K Ak 22257y SO - HCO; -Na + K B, 1 Ca?*. Mg il CIm Ik JE i 5l [13], X AE D HoK B CIF
(R FE L o

2a IBAE Som, FTAKFEINL T3 X 2, RRIK U FARME RS BB T 82 T &R 1
REZHUKFERIK R IR S B2 THRIR, RADEBUKFERIKE R R RS &2 TR
MR 1 2¢ HORER A AKEEAL T-40 X 7, 3R BHIX S8 /KRR (R 7K Ak 2245 1 2 AR i R SR B 255 88 0 50%, [P 2
IKFEEZL RS R BT SRR, WD BUKFENL T4 X 8, FRHIIX L /KRR 17K A2 R P A R Sh Dol st 5
I 50%, [RIGIX LK RE R Bl SR T SRR AR

3.2. E1ER

AT W B RS S B R B KA S R R SR R 2R, BT T K A 2 2 S B SRR AE 2 8] PR AH
TER: fERHATETE T, 2HKAES AR VLR R 8 = A F B ZARIRYR . H A KRR A K
[17]. WX KRR S AR T A&l 3 Fron. [ 3a @il TDS &5 Nat/(Na* + Ca?") bl R 5E
B, e XK RE Y TDS B VS 1000 % 10,000, Na*/(Nat + Ca?")Lbfil A 5h, (H3:BEREERK
WRARIX IR, U EREAL T4 A XA X 38 € 3b A TDS 5 CIT/(CIm+ HCO; )Lk /N 0.5 FIFL A H
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Figure 2. Piper diagram of a sandstone fissure water sample
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Figure 3. Gibbs plot of the study area
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Figure 4. lon ratio results in water samples
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R, SRV REVE H A

wie, AR ERIVE MR, SRR BUR KR RAE TIHE TR WILR, S8 Na& &1 CI[9].

FH K Ca?t/SO; HUAE A 1, TSR A Ca?* 3= B2V I B SR AR IR #h ) VA A 9] «

4 4b Hia =K

FEIY) Ca?*/SO% LLMETE 1 BHiLdksh, R Ca? Mixt T SOF S &AL, X R Z M N RiER: MEUEK
H M2 R IEA IR, 12 b S2-A 4L F80S0O; SrEiin, LURJE R P RERR SR M XML S5 SO; & & LTt
FrH R K(Ca? + Mg?*)/(HCOZ ) HUE N 1, MBEIA/KH ) Ca?*Fl Mo?* £ 22K H BRI Eh A MR [9]. A

U FEIRIKFE 7R, [ 4c H Ca2tFl Mg & ik T- HCO;, & i, iXiE—PHIESE T8 /K E HRERR 3 AL I
DTHk[9] .
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