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Hydrogeochemical Evolution of Groundwater in Guanzhong Basin
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Abstract: Based on the hydrogeological conditions of the Guangzhong Basin and the hydrochemical characteristics of groundw a
ter, the formation mechanism of unconfined groundw ater was analyzed. T he results showed that( 1) the types of groundw ater
chemisty and groundw ater dynamic have horizontal zoning characteristics, and groundwater dynamic field controls the distribur
tion of groundw ater chemistry; (2) CI” concentration and TDS can reflect the intensity of evaporation in the study area; and(3)
the ion exchange occurs mainly n groundwater with high salinity in study area. The results of PHREEQC simulation show ed
that along groundw ater flow direction, the precipitation of calcite and gy psum and the exchange of Na* and Ca* occur at paths
1 and 2; whereas the precipitat ion of calcite and dissolution of gypsum and dolomite, and the exchange of Mg* and Ca®* in addt
tion to Na* and C&* occur at path 3.

Key words: hy drogeochemist ry; groundw ater; Guanzhong Basin; geochemical modeling

MR KR NATTHS AAEAT (K5 52 DR, o 0 A2 T 5
TERHDC, TR KR AATT AT AT AR A R e B TR
TR T N K IR K SO ER A S REAE S L X PR SRR AE
2R, R AR IT SRR R T 7k, K
e AR I3« T2 23 BT A TR 7K Ak 27 B3 43 W ( Piper 81)
S5 2 TP TTVERTI R T R 7KK SC Bk A6 2 8 25 ) 11 23
AR o WFFCR M, A ) gy AR R E AR AR
DR 2 AH LA FH A 2R o R ABLIRY, K ST Bk 27 VI T K
FEE AL, IF 32 3 Ja RAAR A5 s (15 Wi . PHREEQC

:2013-03 30 1201308 17

B G A, e P SRR 8L K S b B4 2 AL HE R . Ky
Youl Sung &8 HFT T UK ALK A 2 8K SCHbIR AL
Ak, RIKAL A 288 B W1 C Ca BLK(WK), & ¥%kZ
) HCOx Ca B4IK, ML AR JZ1) HCOs Na 7K, Christian
Ekberg 25 518 T /KA OV R G8H SEAR T V1510 LA H)
TE M, A S50 A ) AN E 1 B MR AN e A . R
IR 7 VARl T ORATE AT bR 7K 9 R AN K SCHRER 2 35 11 ¥
i s I O I O S B 4= P Tv

e Z A T B G v S, AT AR 2 5 km?, BT T

12013 0823

: http// www. enki. net/ kems/ detail/ 13. 1334. T V. 20130823. 1501. 006. htm1
= PRt R0 ) b J A R ) 0 3t T 7 DX R KB A 5 K 2 42 7R (1212010634700)
SRR 1989 ), 53, TR DN, BRI ST AR, A FEK ) ) AR R AL 2 SRS . B mail: 523575997@ qg. com

c 48+ HEAS5IRE



KA o X A A ACK ST 2R AL 2 T AL

PRI TR KU e MR KO AZ X T AR R i A B
PRI EEESC 4%, HAT, 2 LOT &R R R KR 5
SR 2R R A TR K, MR OK (R K ) A
FLRAN RS o A 15 G IR L 225 R Jie LA BEAN
W R R K IR B3 Z, KRR A, N AT 4R
STRIF R FIHUT KIS o SOA SCB AR 56 i Zt P = 3 T K
IKSCHER AL 2 2500 23 A RS AEREAT W TT, VA2 FhO5 IS 1, 5
PEAE BB IO ER b 27 7, I B IR SEHLEE, DR 7KK
FHA 5T 5 YOK 2 42 DL R RIFT R S A w5 4l

1

e 7 M T BRI A8 R S, R — A S TER L AR T OT I
i, PER Y, AR A OG, KA, dbEEA L. SGHh 7k Mk
AbH 2 P LK, SR TS 1T R IR FE T R . 2R R
12 T~ 13.6 C;4EBE/KE 530~ 1000 mm, Z4EF 3% K
BN 572 mm; 28K N 1 000~ 1 200 mm. 3% FF 7K & A
%, TR B W R ST VR T s R A B
T R, AR K, LRBR A, B WK B R SR R R
TR WX, IR FLRS, BPHE, R F, S e/,

b b e B AT B A . I AT I T AR TR,
P A BRI gk ALl ke, MER T B 08 = & A
o MENEEVU R G RS0, HEAR T8 R0 EE TY R A oA
By, WK E A TR U R BUCA K. 2 NI R K
HHAMZ, NN BTG E 84— 4258 32 0B AL
AR L RE L NP Ip AN i A e o/ D P AN A
h A FE M 2 DA AN R S e R A B S A

2 M AL ), AR S dB AT A s, EE R K
WO AT AT SRR R B G R i BT R g 0
DX Py T 7K 32 B 2 KA B K R 4, AN i 5 5 M S
(VA= c -V VR N7 § AN E sS4 N ES SN
B AN A X IR KRR 2 —, Y S K )
ANEIRIE, B RO R RN B X Py KR 5
PAZE R ~ ) D APl 9« DA (0 =R R N TR R

2

ASCARE KB SUK BT 3R, i B B, 31
5L OGR, IF40 X Gt /K SCHBRAL 272 4) A RFAiE, il 2L
FIH PHREEQC FRAFHEAT 7K~ A B A F ) b BR A 24 4540,
ST 143 W1 7K SCHLBR A 24 R AE I I8 A0 1 72 T L
2.1 HIERR

2011 4510 A- 12 A7E Krh @i oREE T 188 MMk JZHh
RAKBE(HE 4~ 80 m), SRAF S BT 3 A0 0 5 A kg il
AIF DX A R0 00, 07 8 7™ X ¥ e 7 M L TR K
RIS A) e 2 AT o BUORE T, FH 40 7K P i BORY O, Y
FEmS, FEANKFE 2 500 mL (2R 208 E 3 fAKRE, o —
N HNO; EpH 2k 1. KEEREA T, 80 H m1:
JKIE B R R R BT B S R pH {H.Eh fH.K" .
Na* . Ca®* . Mg . NH,* . HCO;~ . CO32 . SO,> . Cl- .
NO,~ \NO;~ & J. 1] ¥ PE . i, A’ L As™ | Se. Fe?* |
Fe* \Mn® .Cr® Hg" Al (¥ PE Si0, FE R E W E
CO, i T8 5 I A 0 [ 2, 3L v pH LKL e B3N

ISR FE bR, FE4 0 S50 = R 8 F5 .
2.2 KIIRACF AR

IR SC IR 2E AL AT DA B T K Jshid R e R K
SRA RAENHER2E N, 7] 5E A N K S
TERE AL A, TH0 MR K KA 2250 AE R A A 34, DR
R 7K AL ZEWEFT ) — PP EE TR B, da 1 1 RN s BRI TR
TR .

MO RFR BUE KA 2R — AN E e A, Hoow A

SI= 1g ’;‘<—P (1)
S TA P AR N A OB T NG S R K T
TERLR FE N R S N AT A 4 ST= 0 I, (e K
WAL T PR AS; 24 ST> 0 B, 37 WAE /K Ad T b e
FURAS, B UUER, 24 ST< 0 W, RIFH WLE KB+ 4b
FARMARZS, RAEREH.

o AR T SRt R KR Bhig R R Atk
2EIN BEATHFGT . T KRR B W A s, P A A
FUH M R 7K 5 5 7K 2 AR AR 22 TR 1 4 2 S R i R L AL
22RO TR AL, B e R KR Bl ik R A BT ) SR R A R
VIPE(IR ) . HREME:

]:Ellayx,: b i= 1,2, (2)
NP a; N FOCEMS T MWz 258« 8
S 7 P I U A BT SR (RN IE, UTRE N ) 5 b N ZE N
AT A FROC R

3

3.1 KT HIRALFIEIL
311 K3hH Feak A o Ja] oA AL

A KRR 1R 7K B B 6 22 SB35 K fir 2k, LT 1. %%t
169 AN 2 R K AKRE 43 17 45 3, 4% AT 31 7 i 3 4
TKALZE AT RIS, RS 2 T KA 22 40 X IR, ) 2.

1

Fig. 1 Groundwater level contour in the Guanzhong Basin
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2
Fig.2 Location of groundwater samples

and zonation of hydrochemical types
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Table 1  The saturation indexes of water samples

at the start and end of each path

) A1 1% 2 1z 3
R/ - y '
e &S kA &S A &S
T3 kA 0.01 -0.05 0.47 0.24 0.37 0.18
€O, -1.62 -1.72 -1.71 -1.72 -2.29 -2.06
Hz=4 -0.07 -0.10  0.50 -0.93  0.54 0.92
A -1.61 -1.78 -3.54 -3.71 -1.62 -1.28
i -2.02 -2.79 -1.27 -1.59 -1.31 -1.04
=L -7.88 -7.85 -6.86 -7.74 -6.43 -5.1
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Fig.3 Relationships between ions and ions, and ions and T DS
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Table 2 The amounts of dissolutiorr precipitation
of minerals in per unit length

mmol/ (L km)

AR i CaXo FInfl fiH #A4 AR COp  NaX

1 -0.006 0.004 -0.003-0.012 -4E05 0.004 -0.021-0.009
2 -0.075-0.058-0.106-0.080-6.8E08 0.032-0.283 0.115
3 -0.191-0.138 0.111 0.210 0.041 0.029 0.034 0.029
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