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Appendix 2 

This is a full list of the included results. The studies are numbered in the order they were 
examined to minimise bias. This table was used for reference throughout this review as the 
key details for each study can be easily seen. 

Table 2: Full list of included results 

No. Author and year Removal 
process 

Location Groundwater Amount removed 
% 

Remaining 
concentration 
(mg/L) 

Strength 
of study 

1 Huang et al., 
2012 

Biological 
denitrification 

Beijing, 
China 

99.89mg/L 
synthetic 

100% (0mg/L) Strong 

2 Mahvi et al., 
2011 

Nanofiltration Kerman, 
Iran 

38.1mg/L 62.2% (14.4mg/L) Strong 

3 Aslan and 
Turkman, 2005 

Biological 
denitrification 

Turkey 100mg/L 
synthetic 

91% (9mg/L) Weak 

4 Tong et al., 2013 Biological 
denitrification 

Beijing, 
China 

221.5mg/L 
synthetic 

99.9% (0.22mg/L) Strong 

5 Ayyasamy et al., 
2009 

Aquatic 
plants 

Tamilnadu, 
India 

110mg/L 68.2% (35mg/L) Strong 

6 Prasad et al., 
2005 

Electro-
reduction 

Tamilnadu, 
India 

190mg/L 81.1% (36mg/L) Weak 

7 Ayyasamy et al., 
2007 

Biological 
denitrifcation 

Rajasthan, 
India 

460mg/L 90.2% (50mg/L) Weak 

8 Wan et al., 2009 Biological 
denitrification 

Beijing, 
China 

97.24mg/L 95% (4.86mg/L) Weak 

9 Wang et al., 
2009 

Biological 
denitrification 

Beijing, 
China 

56.82mg/L 100% (0mg/L) Strong 

10 Qian et al., 2011 Biological 
denitrification 

Anhui, 
China 

269.93mg/L 88.5% 
(31.12mg/L) 

Weak 

11 Chen et al., 2003 Catalytic 
reduction 

Hangzhou, 
China 

100mg/L 
synthetic 

89.4% (10.6mg/L) Weak 

12 Liu et al., 2012 Hydrogen 
reduction 

Anhui, 
China 

120mg/L 
synthetic 

73% (32.4mg/L) Strong 

13 Wang and 
Wang, 2013 

Biological 
denitrification 

Beijing, 
China 

221mg/L 
synthetic 

100% (0mg/L) Strong 

14 Hekmatzadeh et 
al., 2012 

Ion 
exchange 

Shiraz, 
Iran 

63.3mg/L 95.4% (2.9mg/L) Strong 

15 Rajakumar et al., 
2008 

Biological 
denitrification 

Tamilnadu, 
India 

100mg/L 
synthetic 

99.4% (0.06mg/L) Weak 

16 Samatya et al., 
2006 

Ion 
exchange 

Manisa, 
Turkey 

195mg/L 96.1% (7.65mg/L) Weak 



17 Wang and 
Wang, 2012 

Biological 
denitrification 

Beijing, 
China 

221mg/L 100% (0mg/L) Weak 

18 Hong et al., 2012 Biological 
denitrification 

Beijing, 
China 

442mg/L 
synthetic 

98.5% (6.63mg/L) Weak 

19 Zhao et al., 2011 Biological 
denitrification 

Beijing, 
China 

221mg/L 
synthetic 

97% (7mg/L) Strong 

 
 
 
 
 
Appendix 3 
 
This is the table showing the information for all of the studies which included reference to the 
other variables. This table shows which studies examined more than one variable, and which 
studies examined no other variables. 

 

Table 3: Other variables within studies 

 Author 
and year 

Removal 
process 

pH Flow rate Temperature Initial 
concentration 

Time 

1 

H
ua

ng
 e

t 
al

., 
20

12
 

B
io

lo
gi

ca
l 

de
ni

tr
ifi

ca
ti

on
 

  Denitrification 
rate at 27.5°C 
was 1.36 times 
higher than at 
15°C 

  

2 

M
ah

vi
 e

t a
l.,

 
20

11
 

N
an

of
ilt

ra
tio

n 

 Flow rate 
0.4mg/L = 
75.7% nitrate 
removal 

0.8mg/L = 
69.3% 

   

3 

A
sl

an
 a

nd
 

T
ur

km
an

, 
20

05
 

B
io

lo
gi

ca
l 

de
ni

tr
ifi

ca
ti

on
 

  Almost 
complete 
removal of 
100mg/L nitrate 
at 31°C 

  

4 Tong et 
al., 2013 

Biological 
denitrification 

 

5 

A
yy

as
am

y 
et

 
al

., 
20

09
 

A
qu

at
ic

 p
la

nt
s    This suggests 

the optimum 
initial nitrate 
concentration 
in the medium 
was 300mg/L 

 

6 

P
ra

sa
d 

et
 

al
., 

20
05

 

E
le

ct
ro

-
re

du
ct

io
n 

Highest 
efficiency at pH 
2 and pH 8 

    



7 Ayyasamy 
et al., 
2007 

Biological 
denitrifcation 

 

8 Wan et 
al., 2009 

Biological 
denitrification 

 

9 

W
an

g 
et

 
al

., 
20

09
 

B
io

lo
gi

ca
l 

de
ni

tr
ifi

ca
tio

n 
Denitrification 
effect excellent 
at neutral and 
alkalescent pH 

    

10 Qian et 
al., 2011 

Biological 
denitrification 

 

11 

C
he

n 
et

 a
l.,

 
20

03
 

C
at

al
yt

ic
 

re
du

ct
io

n 

   Higher initial 
concentration 
linear 
relationship 
with higher 
removal rate 

 

12 

Li
u 

et
 a

l.,
 

20
12

 

H
yd

ro
ge

n 
re

du
ct

io
n 

Higher nitrate 
reduction rate 
obtained at 
acidic over 
neutral 
conditions 

  Nitrate removal 
rate promotes 
with increasing 
nitrate 
concentration 

Nitrate removal 
rate increases 
with increasing 
raction time 

13 Wang and 
Wang, 
2013 

Biological 
denitrification 

 

14 

H
ek

m
at

za
de

h 
et

 
al

., 
20

12
 

Io
n 

ex
ch

an
ge

 

 The 
breakthrough 
time generally 
occurred faster 
with higher flow 
rates 

 That initial 
nitrate 
concentration 
has a negligible 
effect on the 
total adsorption 
capacity 

 

15 

R
aj

ak
um

ar
 e

t 
al

., 
20

08
 

B
io

lo
gi

ca
l 

de
ni

tr
ifi

ca
tio

n 

The maximum 
of nitrate was 
reduced from 
100 to 
0.61mg/L 
(99.4%) in pH 7 

 At 30°C, about 
90% of 
reduction was 
noticed at 24h 
and attained 
99.4% at 48h 

  

16 Samatya 
et al., 
2006 

Ion 
exchange 

 

17 

W
an

g 
an

d 
W

an
g,

 
20

12
 

B
io

lo
gi

ca
l 

de
ni

tr
ifi

ca
ti

on
 

  100% efficiency 
at 25°C 
reduced to 40% 
efficiency at 
12°C 

 Removal 
efficiency 
increased 
gradually with 
running time 

18 Hong et 
al., 2012 

Biological 
denitrification 

 

19 Zhao et 
al., 2011 

Biological 
denitrification 

 

 



 
Appendix 4 
 
These tables contain the information for all 24 included studies, including those which were 
not included for extraction.  The first table is blank and shows all the information included for 
data extraction.  Where possible, the information within the tables has been copied exactly 
out of the studies to minimise the risk of misinterpretation and bias. 

 
 

Study 
information 

Author and year Study title Peer reviewed? Y/N 

   

Groundwater Location Groundwater resource 
details 

Inclusion/exclusion 
criteria 

  
 

Developing 
country 

 

Groundwater  
Listed method  
Outcome  

Nitrate 
removal 

Type of removal 
method Description of method Description of 

comparator/control 

   

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

  
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

 

Study 
Quality 

Outcome  Quality Overall  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 

Study information 
Author and year Study title Peer reviewed? 

Y/N 

Huang G., 
Fallowfield H., Guan 
H. and Liu F. (2012) 

Remediation of Nitrate-
Nitrogen contaminated 
Groundwater by a 
Heterotrophic-Autotrophic 
Denitrification Approach in 
an Aerobic Environment 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Beijing, China 
22.6mg/L (NO3-N) 
99.89mg/L NO3 
 

Developing 
country Y 

Groundwater Synthetic 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Biological 
Denitrification 

Heterotrophic-
autotrophic 
denitrification upflow 
columns mixed with 
spongy iron, 
methanol and mixed 
bacteria 

A comparison was 
made of denitrification 
rates near the 
temperature 
optimum, 27.5±1.0°C 
and at ambient 
groundwater  
temperature 
(15.0±1.0°C) in 
Shenyang, China. 

Methods of 
analysis of 
removal 

Objectives Method of data collection 
and analysis 

The objectives of this study were to: (1) 
investigate deoxygenation capacities of 
the HAD; (2) determine the contributions 
of AD, HD, and CR to the overall NO3-N 
removal in the HAD; (3) evaluate the 
effects of C to N  ratio and water 
temperature on the performance of the 
HAD. 

Inorganic nitrogen (NO3-N, 
NO2-N, and NH4-N) was 
analyzed using a FOSS-
Tecator FIAStar 5000 flow  
injection analyzer 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

After 5 days, 100% nitrate removed by heterotrophic-autotrophic 
denitrification  

Study Quality Outcome  Quality Overall 

Stated Valid Strong 





 
 
 
 
 
 
Study 
information 

Author and year Study title Peer reviewed? Y/N 

Aslan S. and Turkman 
A. (2005) 

Combined biological 
removal of nitrate 
and pesticides using 
what straw as 
substrates 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Turkey 100mg/L 

Developing 
country 

Y 

Groundwater Synthetic 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Biological 
denitrification 

Wheat straw used 
as carbon substrate 
in a biological 
denitrification 
reactor 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

The main objective of this study 
was to determine the 
simultaneous 
microbial removal of nitrate and 
endosulfan (+ _ or I + II) 
(C9H6Cl6O3S), fenitrothion 
(C9H12NO5PS) and trifluralin 
(C13H16F3N3O4) in a 
biodenitrification reactor using 
wheat straw as carbon source and 
support particles. 

Nitrite-nitrogen was determined 
using analytical kits (14776) and a 
photometer Merck SQ 300; and 
nitrate-nitrogen was measured 
according to the brucine method 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

Started at 100mg/L reduced to 9mg/L 91% 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 
 



 
 
 
Study 
information 

Author and year Study title Peer reviewed? Y/N 

Tong S., Zhang B., 
Feng C., Zhao Y., 
Chen N., Hao C. et 
al. (2013). 

Characteristics of 
heterotrophic/biofilm-
electrode autotrophic 
denitrification for 
nitrate removal from 
groundwater 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Qinghe, Beijing, 
China 

50mg/L (NO3-N) 
221.5mg/L NO3 

Developing 
country Y 

Groundwater Synthetic 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Biological 
denitrification 

Sludge collected 
from sewage 
treatment plant 
which acclimated for 
7 days and water 
input into an 
intensified biofilm-
electrode reactor 

As the comparison, 10 
ml deionized water was 
added into 100 ml of the 
sterilized growth 
medium in 250 ml 
conical flasks (4 
replicates). The 
concentration of NO3 -N 
in the blank test was 
300 ± 3 mg/L. 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

Not evident  

NO3 -N, NO2 -N and NO4-N both in 
influent and effluent were 
determined by ultraviolet 
spectrophotometer (HACH, DR 
5000, USA) according to standard 
methods 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

221.5mg/L to 0.22mg/L 99.9% efficiency 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 
 
 
 



 
 
Study information Author and year Study title Peer reviewed? Y/N 

Ayyasamy P.M, 
Rajakumar S. et al, 
2009 

Nitrate removal from 
synthetic medium 
and groundwater 
with aquatic 
macrophytes 

Yes 

Groundwater Location Groundwater 
resource details 

Inclusion/exclusion 
criteria 

Tamil Nadu, India 90-110 mg/L 
 

Developing 
country Y 

Groundwater Y 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Uptake by aquatic 
plants 

Uptake of nitrate by 
water hyacinth, 
water lettuce and 
salvinia 

Control experiments 
were also performed the 
same nitrate solution 
concentrations, but 
without aquatic plants. 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

The objective of this study was 
to examine the capability of 
aquatic macrophytes for the 
removal of high concentrations 
of nitrate from groundwater. The 
efficiency of aquatic plants for 
the removal of nitrate was 
investigated using groundwater 
samples collected from 
Rajasthan and Tamil Nadu 

 
The nitrate concentration was 
estimated using the phenol 
disulphonic acid method. 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

Reduction from 110 mg/L to 35 mg/L after 10 days (68.2%) 

Study Quality Outcome  Quality Overall  

Stated Valid Strong 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Prasad P. K., Nisha 
Priya M. and 
Palanivelu K. (2005). 

Nitrate removal from 
groundwater using 
electrolytic reduction 
method 

Yes 

Groundwater Location Groundwater 
resource details 

Inclusion/exclusion 
criteria 

Tamilnadu, India 190 mg/L  
 

Developing 
country Y 

Groundwater Y 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Electro-reduction 

A divided electrolytic 
cell with anode and 
cathode 
compartments of 
600ml 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

To investigate the possibility of 
using a simple electrolytic 
method for removal of nitrate in 
groundwater, to establish 
optimum operating conditions 
namely pH, current intensity and 
reaction time for the reduction of 
nitrate below the standard limit 
 

The analysis of nitrate was carried 
out using DIONEX ion 
chromatograph 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

190mg/L to 36 mg/L (81.1%) 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Zhang D. Y., Li G. 
H., Wang Y. and 
Zhou G.Z. (2006) 

Structure and 
function of slow 
release organic 
carbon source in 
groundwater in-situ 
denitrification 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Beijing Not evident 

Developing 
country Y 

Groundwater N 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Denitritification 

Slow-release 
organic carbon 
dissolves into water 
to support 
denitrification as 
electron donors 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

Evaluation of difference slow-
release organic carbon sources 

Nitrate detected by UV 
spectrophotometer 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

Between 82.1-90.7% effiency 

Study Quality Outcome  Quality Overall  

Stated Not valid Very weak 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
Study 
information 

Author and year Study title Peer reviewed? Y/N 

Ayyasamy P.M., Shanthi 
K. 
Lakshmanaperumalsamy 
P., Lee S-J., Choi N-C., 
Kim D-J. (2007). 

Two stage 
removal of Nitrate 
from Groundwater 
using Biological 
and Chemical 
treatments 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Rajasthan, India  
460mg/L nitrate 

Developing 
country Y 

Groundwater Y 
Listed 
method Y 

Outcome Y 
Nitrate removal 

Type of removal method Description of 
method 

Description of 
comparator/control 

Biological denitrification 

Biological 
denitrification and 
chemical 
coagulation 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

Two stage treatment system is 
attempted using biological and 
chemical methods for a more 
efficient removal of nitrate from 
groundwater 

After sand filtration, nitrate 
concentration was determined 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

460mg/L to 50mg/L 90.2% 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Zhou M., Fu W., Gu 
H., Lei L. (2007) 

Nitrate removal from 
groundwater by a 
novel three-
dimensional 
electrode biofilm 
reactor 

Yes 

Groundwater Location Groundwater 
resource details 

Inclusion/exclusion 
criteria 

China Not evident 

Developing 
country Y 

Groundwater N 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Biological 
denitrification 

Reservoir of water 
input to cylindrical 
reactor containing 
biofilms 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

Not evident 
Nitrate concentration determined by 
IC 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

60% efficiency  

Study Quality Outcome  Quality Overall  

Stated Not valid Very weak 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Wan D., Liu H., Qu 
J. Lei P., Xiao S., 
Hou Y. (2009) 

Using the combined 
bioelectrical and sulfur 
autotrophic 
denitrification system 
for groundwater 
denitrification 

Yes 

Groundwater 
Location Groundwater resource 

details 
Inclusion/exclusion 
criteria 

Fengtai district, 
Beijing 

97.24mg/L nitrate 
 

Developing 
country Y 

Groundwater Y 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method Description of method Description of 
comparator/control 

Biological 
dentrification 

Groundwater pumped 
into sulfur autotrophic 
denitrification part and 
bioelectrochemical 
hydrogen autotrophic 
denitrification part of 
reactor 

To compare with other 
heterotrophic biological 
denitrification systems 
(including 
bioelectrochemical 
reactors, hydrogen 
dependent reactor and 
sulfur packed-bed 
reactor), the main 
operation parameters 
for the best removal 
capacity of each reactor 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

Not evident 
The concentrations of NO3

--N, NO2
-

-N, SO2-
4 and S2O

2-
3 were 

determined by ion chromatograph 
Results 
(Intervention) 

Concentration of nitrate in groundwater: 

4.86mg/L 95% 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 





 
 
 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Qian J., Wang Z., Jin 
S., Yong L., Chen T. 
and Fallgren P.H. 
(2011). 

Nitrate removal from 
groundwater in 
columns pack with 
reed and rice stalks 

Yes 

Groundwater 
Location Groundwater 

resource details 
Inclusion/exclusion 
criteria 

Anhui, China 
50mg/L (NO3-N) 
269.93mg/L (NO3) 
 

Developing 
country Y 

Groundwater Y 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Biological 
denitrification 

Reed and rice stalks 
as solid substrates  Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

The objective of this study was 
to determine if reed and rice 
stalks in a bioreactor could 
serve as an effective substrate 
to sustain and enhance 
denitrification in groundwater, 
therefore intercepting the 
groundwater with high nitrate 
concentrations that flows into 
the Chaohu Lake. 

Nitrate determination was carried 
out using the standard ultraviolet 
(UV) spectrophotometric method 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

269.93mg/L to 31.12mg/L (88.5%) 

Study Quality Outcome  Quality Overall  

Stated Not valid Weak 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Chen Y-x. , Zhang Y. 
and Liu H-y. (2003) 

Reduction of nitrate 
from groundwater: 
powder catalysts 
and catalytic 
membrane 

Yes 

Groundwater Location Groundwater 
resource details 

Inclusion/exclusion 
criteria 

Hangzhou, China 100mg/L 
 

Developing 
country Y 

Groundwater Synthetic 
Listed 
method Y 

Outcome Y 
Nitrate removal Type of removal 

method 
Description of 
method 

Description of 
comparator/control 

Catalytic reduction 
Catalytic nitrate 
reduction adding Pd 
and Cu membrane 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

The objective of the present 
work is to show possible ways to 
improve the catalytic nitrate 
reduction in activity and 
selectivity, and decide the 
optimum reaction conditions. 

Samples were periodically taken 
out from the suspension and 
analysed after filtered by 0.45µm 
filter film. Concentrations of NO3

- 
and NO2

- anions in catalytic 
experiments were analysed with 
Dionex-120 by ion chromatograph 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

100mg/L to 10.6mg/L (89.4%) 

Study Quality Outcome  Quality Overall  

Stated Not valid weak 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Study information Author and year Study title Peer reviewed? Y/N 

Lacasa E., 
Canizares P. Sáez 
C., Fernández F. 
J. and Rodrigo 
M.A. (2011) 

Removal of nitrates 
from groundwater be 
electrocoagulation 

Yes 

Groundwater 
Location Groundwater resource 

details 
Inclusion/exclusion 
criteria 

Spain 25mg/L 
 

Developing 
country N 

Groundwater Synthetic 
Listed 
method 

Y 

Outcome N 
Nitrate removal Type of removal 

method Description of method Description of 
comparator/control 

Coagulation 

As to the 
electrochemical 
experiments, the 
coagulant reagent was 
derived from the 
dissolution of iron or 
aluminium electrodes 
that had been placed 
in a single 
compartment 
electrochemical flow 
cell 

Not evident 

Methods of 
analysis of 
removal 

Objectives Method of data collection and 
analysis 

The goal of this work was to 
increase the knowledge on the 
removal of nitrates through 
electrocoagulation and to go into 
the mechanisms that this 
process involves. The 
performances of the coagulation 
and electrocoagulation 
processes were compared to 
one another in order to identify 
the highest nitrate removal 
efficiencies using the lowest 
necessary coagulant dosages. 

Nitrate ions were characterized 
using ion chromatography 
 

Results 
(Intervention) 

Concentration of nitrate in groundwater: 

Not evident 

Study Quality Outcome  Quality Overall  

Not stated Not valid Very weak 
































