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Abstract: In the process of The Soutlr to- North Water T ransfers, some of the water will be used to supplement the groundw ater
of Chaobai River basin. Due to the differences of Danjiangkou reservoir water and Beijing groundwater, water rock interaction
may occur. T aking the example of Chaobai River basin, we analyzed the water rock interaction and changes of water during re
charge by batch experiments and hydrogeochemistry simulation. The results showed that: during the recharge, the water was af
fected by nitrification, cation exchange and solution of minerals. With the increase of proportion of southern water, calcite and
dolomite dissolve and concentrations of calcium and magnesium were elevated coupled with cation exchange which mainly is so-
dium with calcium and/or magnesium. T he higher proportion of south water, the stronger of nitrification is found. Affected by
nitrif ication and carbonate balance, pH of groundw ater was reduced at early stage then elevated at late stage.
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lation; sat uration index; dissolution of minerals

: 201503 24 1201512 14 12016 0227
: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20160227. 1644. 015. htm1
s EIZOK T e dis il 55 vA BB 55K 5 1 20147X 07203010)
Fund: Major Science and Technology Program for Water Pollution Control and Treatment of China(2014ZX07203010)
CBOCK(19907) , G5, I PEE N, BN T KV BUT B WL EE B FK RS SE . B moail: jiaw enfei_512@ 163. com
2 ZF AB(1981), Lo, BRVE XS, BB ST 5L, WL E A, E NS MKV R S B S EAIS . E mail: lijuan@ craes. org. cn

KX ETEMR « 143



F 4% BF 8 M- BAAEE KM A 20164 2 A

h T G AR A6 b X K e B e ) ST,
BT 2003 4F 12 H1ER S 30 7 g KA £k 5 i
SRR AR, FH T AN 67 H X ) A 35 AR Tl
F7K, #5385 4% AMBAGERS 4078 b R 7K. R
&, BT R RIK( LR RAR: B8 7K) 55 A6 i R 7K (A
NTERR: A6IK) BIK BAEAEA], P IR 2 G5 2
RANNBE AE TSR RV, &5 45 5 AL 5T R 7K
Fe -SRI RS, 1A E AT s

IK—E A HAE T 20 28 50 SEACHE 2 Y,
H T EAMig TR 23X 710 T 50, Roy 260 il i %
PIRSSFLSEG ST 2 LI N [P FEDX MR 7K s S5
R R, S5 R 0, R R b R AR T K — A AR I
YERT, BT S S 45 ek A%, 3 30X 3P 1B 2k
WRAEFR, RSO ) N KA Orly 25803 4T T 75
K [B]FELRE b R A B R B T v 9 SR, 4
IK —E AR AR T2 Hp 1 5 20 BH 2 A8 e Fl Ca
CO3 MM AP EEEEY . EAWRTRZ
PR s IZ DA 50 B o N M 1 5775 LR (SN
T S v ) K Bk A2 AR AT T A
SESRLRWIN TRl b B bk 28 7 BH B8 1A = MY,
FE - TT R A AL 5 WA LA R R )
VAR B 5 TN 9 T A ot b T S 1 S b v 2
R 7K S P K2 BEAK IR A LR 52 K2 K5 )
SO AT T ST, 45 AR B AR 7K 2 70 7K A A

DRI T, IR FR AR HS R AR T ARk, B AR
FEH AT O bRy DL 3 sk 5™ T i g v
H R KRS BURIE 5 T ANIR] R KB HE T Z0 1 R /K
FFR 8700 5 Wiy 0] 7 A4S T F 5 1N 3 7K I8 H
(R T [l g0, AT 5 [m] v [l e /K &
R AKAL I OCR, iR K —F R MEAHC. H

SPAIR

A BT, T B8] 9] R /K U P 7
AT IIE FARNIB R IR 2 o= . W e R
TR U R T 4P SR, JR) B X b R K MR R L
T 100 m, R, BF5E Bk S0 5ORE R AQR & i
Firf (R VERT, % T (B b 5 R 7K (0K R %2 4
A TR Lo ASC DAL 50 i H R K B X A
ST, I 2 P A 30) Sz 36 FII/K SC b R A 27 45540
S5 B, 0 K RN b SOV T2 T K I T R 2
TR AR LB 5% 0 Ji TR 93, Ay i e DX g it ok 22
AR S Y

1
) TP AT LR T AL, Hh BEARER Dy
© 144 ¢ KXHRS TRIER

b4 4010 - 40°30, 44 11630 — 11700 . BFFIX
A 2, ma B FRE , < A6 v dE AL &8 =1 28 1, m
HBAF J X, HE b e s A6 S K 2 A i 32 2
b A AR A 2, tHAGAE R RS W AC A,
JEIERE AR, Sk Rt s s 2.

2

2.1 HmkE

AU B RAE (K FE AP D K b
SO R HBDE MR 7K SRAR I A W R A
IKIZ A AR B ) F190] g B fir] &b VR
I, REERFEL N 100 m, KAE & 20 L; HFER 4
AR W) T 1o S o) B B 7K R A o, R
i 10 kg B ACREE RAL T PHL KRR R 30 m
Qb RFEHRL 20 Lo RAE R =LK 1.

1
Fig. 1 Sampling point location
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Tab.1 Quality test results of water from south and north

mg/ L
HCO}'

KiIE  Ca2* Mg K+  Na* S04 CO32-

Jwk 44.8 115  1.43 36.7 36.76 < 1.0 253
K 41.2  7.48  2.36 5.42 37.47 < 1.0 140
K e Ccl- NOyN NHeN pH  Eh R4
ek 21.68 0.88 / 7.93 97.9 3.52
FK 7.13 6.9 / 7.56 278  7.04
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Tab.2 M ineral components of sand sam ple
(%)
WP (%)
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TR Hzofn A% WA KA #Hcn HE

T 3 13 44 1 16 14 9
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Fig.2 Concentration changes of NH4
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Fig.3 Concentration changes of NO3
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Fig.5 Changes of pH and ammonia nitrogen concentration
=158 A0 AU Asg ) DR 2R I I SR s
A FfE R pH N S%64k, pH 26T 8 &t AThH ik
YER Aol A 557 . i B 4 aT 4, KRB 7K R
BRMNARZR T pH (HATEFELE 7.7 22 8. 4 Z 4],
AL SN pH AR S5
4.2 RIIIFALF B AL
4.2.1 i sk Av A
IR H BRAY, 2EAEFU 8 B KR SR R 7K R4 11

LU R A2 IR AT BB AR A, I SR R Ak 2
PR REAS AT SO AT I BREE o S ISR iR B AR
PR — 7K T A% L DGR KA 24 o 26 1k KAk 2
J853 B N A B AT RE AR R TR AR, AT A
SRR R K — R R R

PHREEQC( Vil % s WAL A J&— /Ml
IS FH PRS2 ) 7K ST KA 2 BEADLAR AT, e mT DA 5 1
FHEE I rh— RN KA 27 B 7
AT AN [RIAH ) o0 it 1 fhy 45  Fke ik 2 41
SRV AR R AR 2E OB R . fE PHREEQC
SRR T AR, SR FH S 1 2R i R 42 3 ( New torr
Raphson) 775 T 4K .

FIH PHREEQC T 5w AR AL K H 2 M 41
XTI, ASE T2 3) i LAE H, LK TP oA
=AM TR ERRAS, 8 A S 5h b T
RMFVARES; IR K AT A 5334 Sb T ARMRTIRAS o

R - HERE S (08 AL 53 B AR R P 21 Ik
1B, R TTIRA Eo A B A A1 95, 753 Ca-Na
BHES A8 e/ S B 284 v (R AT BB 0 AH, 3% +8 K.
Ca-Na.Mg.Cl.F.S0.* .C Rl Si % 9 FcHE/EN
PR rh (L R AR B, BN IR P, S04 [ 9 5 AR
A /IS BT K 9 B, X R B A I R
HES 2 A B ARG T DL 20

ARG LRI T (AU PAH B LR 1, SN 7K T4
i KA HL, B E B0 0 062, i@ PHER
EEQC n ARSIt 52 56 1o it vp 32 247 A0 A 1) % Ak
i, WA 4. BERLING, S8 &2 MR 1, T SR AT
FUX A FRIZK ST b T 4 1 B T S50 W) 4 4, i PRUE

3
Tab.3 Saturation index of the mineral in each water
g
Wiy A T AT EPEl HH A WA B i b CO,
JeK -2.38 0.37 0.52 0.74 / - 1.81 -219 / - 7.66 - 249
K -2.39 -0.25 -0.10 - 0.65 / -2.2 - 215 / / -236
4
Tab.4 The results of the simulation

mmol
il el ISPy IR Hih co2 MgX CaX2 NaX
C: D= 0: 10 0. 8981 0. 495 0.1290 0. 2066 1.876 - 0.2666 / 0.533
C:D=238 0.8104 0. 645 0. 1686 0.2776 2.031 - 0.7314 / 0.634
C: D=37 0.7113 1. 002 0.1633 0.3136 2.173 - 0.8958 / 0.792
C: D=46 0. 5364 1.030 0.1791 0. 3496 2.593 - 0.4779 / 0. 956
C:D=55 0. 3440 1.185 0.1738 0.3841 2.656 - 0.6043 / 1.209
C: D=6 4 0. 3281 1.331 0. 1844 0. 4227 2.900 - 0.7025 / 1. 465
C:D=73 0. 3586 1.410 0. 2002 0. 4580 3.065 / - 0.7763 1.553
C: D=8 2 0.5236 1.448 0. 2081 0.5167 3.302 / - 0.7984 1. 590
C: D= 10: 0 0.6012 1.479 0. 2635 0. 5698 3. 420 / - 0.8162 1.632
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Fig. 6 Concentration changes of major ions
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