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Review of research on nitrate pollution in groundwater
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the sources the treatment methods and the risks of

pollution of nitrates in groundwater are reviewed. The existing problems and aspects that need further study are also

discussed.

Key words nitrate groundwater mechanism research review

68%
1-3
45
4
NO; -N
NO; -N
11.3mg/L 1984 ¢
1l NO; -N 20 mg/L. GB/
T14848—93
2007DFC20180

2007BACO3A11-07
1979 —

7-10

1.1

NH;
NO; NO;  NO5

NO5 ?

2006BAD01B06-2

E-mail zhangh.05b@igsnir. ac. cn



e

it | ok
FLJZ [NO; «—NH} BLIE:S

YR —

Hydrus-1D

A NH3 SR LEACHM Leaching Estimation And Chemistry Model
Sl itk RSt
AV
«—|NH; |>[NOs 7 (4 |
TRz TR figth KRt DRAINMOD CREAMS »
R K )z
1 Geng 2
14
2
pH
2.1
NH;-N 2426
s oy
12 pH NH; -N
pH 1 2527
1.2
72 Insaf  **  kringing
GIS
17 18 )
30
72.08%  47.44%
3 — > >
> >
19 31
NO; -N Ellsworth E7)
21996 2mx2m 3
NO; -N
2.2
Lerner 2!



20 70
lSPq
34-37 Rivers 77
Spalding % 5N
Seogwipo
39
NO; -N
ISPJ
9 Komor #
o)
NOy
44 BISTJ
45 46
40 47
3
13
48-49
50

Amberger

310

NOs

43

NOs

63

50

67

51-53

54
NO; -N N0
55
50-56
56-60
50
56 60 SOC
50 54
61 62
/ 64
/
50
0
65-66
Fe(' / o8
54
69



4 mg/L
0 Mueller !
3mg/L.  10mg/L
Wang 2 BP Back
Propagation Neural Networks BPNN GIS
Insaf %

kringing Kakamigahara Heights
5

a.
50 MCL

b.

C.

1 RIDLEY AM MELE PM BEVERLY C R. Legume-based
farming in southern Australia developing sustainable systems to
meet challenges J . Soil Biology &
Biochemistry 2004 36 8  1213-1221.

10 -

environmental

10

11

12

13

14

15

16

17

18

19

20

21

GOSS M J BARRY D A J RUDOLPH D L. Contamination in
Ontario farmstead domestic wells and its association with
agriculture results from drinking water wells J . Journal of
Contaminant Hydrology 1998 32 3-4  267-293.
OVERGAARD K. Trends in nitrate pollution of groundwater in
Denmark J . Nordic Hydrology 1989 15 4/5 177-184.
CORRE W J BREIMER T. Nitrate and nitrite in vegetables

M . Wageningen center for agricultural publishing and
documentation 1979 85.

J. 2006 28 4 58-62.
WHO. Guidelines for drinking water quality R .
WHO 1984.
KATTA J R LIN Jian-ping. Nitrate removal from groundwater

Geneva

using catalytic reduction J . Water Research 2000 34 3
995-1001.
POWER J E. Nitrate contamination of groundwater in north
America ]
26 165-187.
TESSENDORFF H. Nitrates in groundwater
problem of growing concern J . Aqual 1985 4 192-193.
WIDORY D KLOPPMANN W CHERY L et al. Nitrate in

. Agriculture Ecosystem and Environment 1989

a European

groundwater an isotopic multi-tracer approach J . Journal of

Contaminant Hydrology 2004 72 1-4  165-188.
J. 2004 20 3 9-12.
. J.
2004 4 65-69.
J. 2006 25 1 34-44.
. J. 1991
126 8I11.
J. 2004 20 6 1-7.

BROADBENT F E TYLER K B. Effect of pH on nitrogen
Plant and Soil

immobilization in two California soils J .

1965 23 314-412.

J. 1999 18 5 228-230.

0.
J. 1999 24
1 101-104.
J. 2001 20 5 351-354.

ELLSWORTH T R SHOUSE P J SKAGGS T H et al.
Solute transport in unsaturated soil —experimental design
parameter estimation and model discrimination J . Soil Sci
Soc Am J 1996 60 397-407.

LERNER D N PAPATOLIOS K T. A simple analytical
approach for predicting nitrate concentration in pumped

ground water J . Ground Water 1993 31 3 370-375.



22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

J. 2006 22 2 254-258.

GENG Q Z IRARD G G LEDOUX E. Modeling of nitrofen

cycle and nitrate transfer in regional hydro geologic systems
J . Ground Water 1996 34 2 293-304.

INSAF S MOHAMED A A MOHAMED H et al. Assessment

of groundwater contamination by nitrate leaching from

intensive vegetable cultivation using geographical information

system J . Environment International 2004 29 1009-1017.

J. 2005 42 3 411-
418.
FERNANDO T WAKIDAA D N L. Non-agricultural sources

of groundwater nitrate a review and case study J . Water

Research 2005 39 3-16.

J. 2005 13
2 125-129.
J. 2001 38 4 540-546.
HIRATA K M. Pollution of soil and groundwater and its
management M . Tokyo Law and Regulations Center

Publishing House 1996.

J. 2005 24
S1 104-107.
J. 1999 7 4
41-43.
J.
2004 20 1 56-59.
J. 2003 15 4 39-42.

ARAVNA R EVANS M I CHERRY J A. Stable isotopes of
oxygen and nitrogen in source identification of nitrate from
septic systems J . Ground Water 1993 31 2 180-186.

BLKE J K. DENVER J M. Combined use of groundwater
dating chemical and isotopic analyses to resolve the history
contamination in two agricultural

and fate of nitrate

watersheds Atlantic coastal plain Maryland J . Water
Resources Research 1995 31 2319-2339.

BRREHER J O STREBEL S V. SCHMIDT H L. Using
isotope fraction of nitrate-nitrogen and nitrate-oxygen for
evaluation of microbial denitrification in a sandy aquifer J .
Journal of Hydrology 1990 114 413-424.

RIVERS C N BARREYY M H HISCOCK P F K M et al.
Use nitrogen isotopes to identify nitrogen contamination of the
Sherwood sandstone aquifer beneath in the city of Nottingham
United Kingdom J . Hydeogeology Journal 1996 4 1 90-

38

39

40

41

42

43

45

46

47

48

49

50

51

52

53

54

55

102.
SPALDING R F U Z K HYUN S W et al. Source
identification of nitrate on Cheju Island South Korea J .

Nutrient Cycling in Agroecosystems 2001 61 3 237-246.

J. 2004 18 1 79-
85.

I 2006 28 7 531-535.
KOMOR S C ANDERSON J H W. Nitrogen isotope as
indicators of nitrate sources in Minnesota sand-plain aquifers

J .Ground Water 1993 31 2 260-270.

J. 2003 10 2 287-291.
AMBERGER A SCHMIDT H L. Naturliche isotopengenhalte
von nitrate als indikatoren fur dessen Herkunft J . Geochim
Cosmochim Acta 1987 51 2699-2705.

5N g ' ] .
2003 28 3 119-224.
VAN GROENIGEN J] W VAN KESSEL C. Salinity induced
patterns of &>C and &N in plant tissue and soil organic
matter fractions J . Soil Sci Soc Am J 2002 66 489-498.
RALPH L S. Combined use of N and
11B to evaluate nitrate contamination in groundwater J .

Applied Geochemistry 2005 20 1626-1636.

180 of nit rate and

J. 2003 22 4 396-403.
MARTIN C J KARTINEN O E  CONDON J. Examination of
processes for multiple contaminant removal from groundwater
J . Desalination 1994 102 35-45.
HUANG C P. Nitrate reduction by metallic iron J . Water
Research 1998 32 2257-2246.

J. 2004 12 3 127-131.

VORLOP K D TACKE T. Erste schritte auf demWeg zur
edelmetall katalysierten nitrate-and nitrit-Entfernung  aus
Trinkwasser J .Chem Ing Tech 1989 61 836-845.
HOROLD S VORLOP K D TACKE T et al. Development of
catalysts for a selective nitrate and nitrite removal from
drinking water J . Catalysis Today 1993 26 21-30.
GASPAROVICOVA D KRALIK M KINGER G et al.
Catalytic membrane in denitrification of water a means to
facilitate intraporous diffusion of reactants J . Collect Czech

Chem Commun 1999 64 502-508.

J. 2002 21 2
I

183-184.

2002 3 3 27-31.
67

11



4 ¢/1. pH
8.01
3
pH 8.5 pH
pH
4
a CO,
pH
pH
b.
4¢/1, 4d
~20d 62% ~ 82% 2¢/L
38% ~ 65%
c. pH

pH

J. 2006 22 3 36-39.
QIU Dongru WU Zhenbin LIU Baoyuan et al.The restoration
of aquatic macrophytes for improving water quality in a
hypertrophic shallow lake in Hubei Provine China ]
Ecological Engineering 2001 18 147-156.
I 1997 17 1 53-57.

J. J 2007 26 2
798-800.
PETRUCIO M M ESTEVES F A. Uptake rates of nitrogen and
phosphorus in the water by Eichhornia crassipes and Salvinia

auriculata J . Revista Brasileirade Biologia 2000 60 2 229-
236.

2004 20 6 20-23.
M .4
2003 15-500.
2008-02-19

56

57

58

59

60

61

62

63

11
HANS P . MATTHEW D W DUANE F R et al. Nitrate
removal in riparian wetland soils  effect of flow rate
temperature nitrate contamination and soil depth J . Water

Research 1997 31 4 841-849.

1997 19 1 32-35.

TODD L INGERSOLL LAWRENCE A B. Nitrate removal in
wetland microcosms J . Water Research 1998 32 3 677-
634.

ADDY K L GOLD A J GROFFMAN P M
Groundwater nitrate remocal in sub soil of forested and mowed
1999 28 962-970.

removal from groundwater and

et al.

riparian buffer zone J . J Environ Qual
LOUIS A S.
denitrification rates in a porous treatment wall amended with
sawdust J . Ecological Engineering 2000 14 269-278.
NURIZZO C  MEZZANATTE V.  Ground
biodenitrification on sand fixed film reactor using sugars as
organic carbon source J . Water Sci Tech 1992 26 827-834.
LIESSENS J. Removing nitrate with a methylotrophic fluidized
J AWWA

Nitrate

waler

bed technology and operating performance J .
1993 85 4 144-154.

MOBAMMED N ALLAYLA R L NAKBLA G F. State-of-art
review of bioremediation studies J . J Environ Sci Health
1997 31 7 1554-1574.

DARBIT A VIRARAGHAVAN R B. Comparative evaluation
. SCE/EWRI of ASCE

of nitrate removal technologies R

65

66

67

68

69

70

71

72

Environmental Engineering Conf Niagara 2002 A 1-13.
SZILVIA S. Hydrogen-dependent denitification in a two-
reactor bio-electrochemical system J .
2001 35 3 715-719.

MELLOR R B RONNENBERG J CAMPBELL W H et al.
Reduction of nitrate and nitrate in water by immobilized
enzymes J . Nature 1992 355 20 717-719.

SCHLIPPER L. A VOJVODIC-VUKLVIC M. Nitrate removal
from groundwater using a denitrification wall amended with
sawdust field trials J . Environ Qual 1998 27 664-668.
CHEW C F ZHANG T C.
contaminated groundwater by elevirokinetics/iron wall process

J . Wat Sci Tech 1998 38 7 135-142.

Water Research

Irrsitu remediation of nitrate

2002 20 3 13-23.
NOLAN B T RUDDY B C HITT K J et al. Probability of
nitrate contamination of recentlty recharged groundwaters in the
Environmental Sciences &
Technology 2002 36 10 2138-2145.

MUELLER D K RUDDY B C BATTAGLIN W A. Logistic
model of nitrate in streams of the upper-midwestern United
States J . Journal of Environmental Quality 1997 26 5
1223-1230.

WANG M X LIU G D WU L Y et al. Prediction of
agriculture derived groundwater nitrate distribution in North
China Plain with GIS-based BPNN ]
Geology 2006 50 637-644.

conterminous United States J .

Envrionmental

2007-05-16
67 -



	F1: 


