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Abstract: At present, the situation of water nitrogen pollution in the world is grim, and nitrate (NO; -N) pollution is the
main form. To study the effects of groundwater and surface water (G-S) interaction on the migration and transformation of
NO;  -N in the hyporheic zone (HZ) is the key for comprehensive prevention and control of water nitrogen pollution. Three
modes of NO; ~-N migration and transformation experiments, including surface water (S) supply for groundwater (G) (down-
welling) . groundwater (G) supply for surface water (S) (up-welling) and the alternative mode, were carried out in the study.
It is found that NO;  -N concentration of three modes effluent can be reduced more than 95% ; the strength of denitrification in
up-welling was greater than in down-welling; the contribution of the dissimilation reduction (DNRA) to the ammonia nitrogen
(NH, "-N) concentration in the outflow of down-welling and up-welling was about 71% and 11%, respectively. After up-
welling experiment, the organic nitrogen content of water-soil interface was 2.3 times as much as the down-welling experiment.
It was shown that the NO;  -N attenuation pathways under the G-S interaction mainly include denitrification, DNRA and the
synthesis of organic nitrogen; G-S interaction modes had effects on the strength of each NO; -N attenuation pathway; HZ
media could intercept nitrogen through the adsorption of NH, " -N and microbial synthesis of organic nitrogen.

Key words: groundwater; surface water; interaction; nitrate; denitrification; dissimilatory nitrate reduction to ammonium;

synthesis of organic nitrogen; hydrogeology.
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KNO, g CH,COONa,C/N K 2+ 1,5 L%} 1o

F1 ZWHTEAREBLER
Table 1 The basic physical and chemical properties of exper-

imental soil

st T#4E  NO; -N NH,"-N  HHA TN
T (g/em?)  (mg/kg)  (mg/kg) (mg/kg) (mg/kg)
B f 1.43 19.83 1.33 633.06  654.22
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Fig.1 Schematic diagram of down-welling (a) and up-welling (b) experiment device
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Fig.2 Sketch of alternate experiment device
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Table 2 Main components and concentrations in simulated solution

S (XN il %% Cl” (mg/L) KNO3(Ph Nit.mg/L) CH;COONa(lh Cit.mg/L) DO(mg/L)
- JAH SA 500 100 171.43 9~10
bl 2 7}
U STHE4]  SB 500 — 171.43 9~10
Eaw WF LEA  GA 500 100 171.43 <2
R 500 — 171.43 <2
) S 2 SD 250 50 85.72 9~10
ik
X JE 2 SE 250 — 85.72 9~10
EE S
= - S GD - 50 85.72 <2
K X HR 2 GE — — 85.72 <2

T — R B IZ KA.



786 HERBLY:  http://www.earth-science.net

542 &

B, HH NO, -N  NO, -N,NH, "-N % & 73 51 5% H
BT N (2B — 2 O g R
Ay I EE IR, S 56 2 S 43 2 B A AR
RAGPREHE NO, -N Al NH, N, S LR A (TKN) £
43 R SR B v AN IS ik v K

2 LEmaRHIHe

2.1 THRRESLEARSIHK
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TR SR A GA HK . NO;  -N #eJiE 3 2% BT+
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FHBEME R R KA TE AR, I ARk /A ZE WK 4
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Fig.3 The curves of NO; -N concentration and CI™ concentration in the effluent of down-welling (a) and up-welling (b)

experiment group
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NO, ~-N, 17K NH, "-N R THHILAT 1k & FH 25+
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GA Hi7k " NH,"-N £ T SB.GB W # 4 >k i T
DNRAEH.
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Fig.5 The curves of NH, " -N in the effluent of down-welling (a) and up-welling (b) experimental and control groups
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Fig.6 Nitrogen forms and contents in different depth of the down-welling (a) and up-welling (b) experiment group column
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7b) ,NO, -N Z i T+ 7c) , Ut B R Gl fk7E F 2
AR5 15~20 d, HAEH R BT S EIRE . DO
BAK,NO, -N \NO, -N &M T, e A7
S BLNH, TN kBT W AR A, B S8 Ak 2
MZEARKE 7, W H T DO B A%, K i 1 1E H
3%  DNRA fEHIARB &, 5 1T sE e 45 A0 [A).
(3)SEH A 21~30 d, K M TR B8 A HL 2K
B 25 21~23.5 A FREW S F— B B B
RA K LT 4L #i AR T R4l o LTt
Hit DO HF4h EFHE 7b) H R NO; =N ¥ B 5%
(B 70, YR A 3B B dh NO, N RAET B #F
BiH.23.5 d UG, BAE T o TR B R NO; -
N LB & T 98%0,DO & , )l /R 32 24m i,
NO,  -N ¥ LD H7k s NH, *-N ¥ LT+ Jf A

3 XEIWHAIHADREREZELESREE (mg/kg)
Table 3 Nitrogen forms and contents in different depth of

alternate experimental group column (mg/kg)

B W (em) NOs; -N NH,*-N  HHLA TN

SIS 0~10 19.83 1.33 633.06 654.22

0~5 13.00 8.00 728.26 749.26

5~10 11.17 25.75  839.14  876.05
T AL (B 7D U R T NO, N &

AT DNRA fER . 5T BRI 5L 50 45 S AR ).
222 NERPEERSRSETUEMTE WX
3 XTSRRI E AR LR S A RIS AT B A
B, A A LA S ST S R R, FLRS R AR
ToH . R SE g AR b, A KR A NO, — -N ik
AR A A LA

R NH, ©-N B 050 i B W R, 2 8
LRI P T DNRA 724 T NH, "-N, # 4>
NH, " -N # 50 F 4 W B, 30 45 3% NH, *-N
B, 5 R BRI S0 45 AR, X B TR R B
DNRA fEH 2%, 3 HSC3 205 7 WA T B3t B B
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Fig.8 Conceptual model of NO; ~-N migration and transformation in HZ under the G-S interaction

3 MR

SEEEE R ST A 2, T G-SHEAERH T
NO, -N7& HZ HiF B AL i BE SR (& 8).

TRHWS EFHR T NO, -N B s e T 54
1 A A HLAL SRS ARAE T B2 DNRA PE .S T R
55 BT AG A B B R A 7E 33X P AR AR X
T A TR R AR R E AR 22 R P BRI DO i
T BT, A2 3 DO 22 5 8952, b I S A
VEFHREFE LT B 5 3, T F R0 b & 2 DNRA fE
PSR 2. F WA NH, T-N EZ R JE T DNRA,
M LR NH, T -N EEORIET 0 bR .

HZ AR R EZ A EEN, E2 @S mMEY
A A HUAE K NH, TN S, R R
HZ AR B AZZ T IR EEE T W b,
HZ 4 Bkt NH, ~-N [0 B 2 15 5 7K 5338 % 1) 5 1)
B A MR A A K — - A R g AL b
K—HZ Fif EAPLAE A SAE A R K — HZ 7
1A PLE A B

LT AATE F RS LI K 5 1R
B, NO, ™ -N B E R 5 A2 F R A TR
A e BEE L 25k B 25 RS B NO, ~ -N B 5
fE R 5 ol T R R B T F AR A

1 ghip R

(D3 AR, S8 17K NO, — -N R BEAS E

NO; ~-N ZBRFE 95% L E.NO; ~-N 78 1 22 0& 12
FEAHE A HLAA B S DNRA fEH.
(M RG-S LT A AT DLk & A S
TR B kS DOG~9 mg/L) & F LIk
(<2 mg/ L), T v s fi A VR FH 58 B KT T B AL
DNRA fEFXF F B35 E T /K NH, N R
IR 20 71 %M 11 %, F R & 2 DNRA 1
FH5 BRI T
(3)3 P . HZ A xR E AR A B8 1E
B A W NH, T -N KA A A LA s
I HZ A Bkt NH, T -N B0 B VR 5 K v is 8 0 7
130 ML A A e K — £ B R ek A, -
THUL S M KBS S HZ Fm E A LA &
JE T BRI SIS S ORI 5 HZ FE Y 2.3 45,
DM RS IR e A HLk & B AH SRR, 52
BEHT NO, -N BB B BRIEATT A TS
TR NO, T -N R HZ A b AR
R BRRRAE 5 T B B b T3 FH 1) SR AR i) A K.
AW R, G-S MEEM T, HoRE
NH, "-N Fra LA M g E £ HZ b A+
HZ i G-SIRAXKBEMER L XMIAXESE
2 W F BT B T 1 58 4R AR OB R0 E K Kb, HZ
ST 2 WA — A K MR T e TR XS ] A A R
ik — 25T
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