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Abstract: Groundwater pollution is a worldwide issue. The level 

of the pollutant concentration measurement is an essential due to 
the many countries depend on groundwater for the drinking. In 
present study area (Kovilpatti region) has also depend on 
groundwater for the drinking and irrigation purposes. Hence to 
assess the ground water quality in Kovilpatti region, 18 samples 
were collected from various points during pre-monsoon sessions 
(January 2020). The physical water quality parameters such as 
pH, TDS, EC were measured in the field using handheld water 
analysis kit. The chemical parameters of water quality such as 
Chloride (Cl-), Fluoride (F-), iron (Fe2+) were analyzed and 
concentration were computed in the laboratory by using standard 
methods. Among the obtained values, five stations have higher 
concentration of chloride and fluoride than the permissible limit 
recommended in BIS 2012. To reduce the fluoride concentration, 
a treatment was carried out using Neem leaves as natural 
adsorbent. The obtained result reveals that the removal efficiency 
is about 52% when 0.04g of adsorbent was added. For the same, a 
station named Pudhukramam, achieved the maximum removal 
efficiency as 87%. This study is used to assess the level of pollution 
and pollutant concentration in the Kovilpatti region. The removal 
efficiency of Neem levels at varies additions were also measured in 
the present study.  

Keywords: Fluoride removal – Groundwater pollution – Neem 
leaves - Water quality analysis.  

I. INTRODUCTION 

Groundwater is the primary sources for drinking in many 

parts of the world. Groundwater is used for various purposes 
such as for agricultural, Industrial activity and human 
activities [1]. 
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Many point and non-point sources are responsible for the 
groundwater contamination. The contaminating substances 
are classified based on the origin. Ground water pollution 
occurs by various sources like sewage, dumping the industrial 
waste, leakage of oil, leaching of chemicals from rocks, 
disposal from match industries through drainage etc [2, 3]. 
The polluted groundwater is impossible to treat inside the 
ground naturally; hence treatment of ground water is needed 
after the withdrawal and before drinking and other purpose.  
Adsorption is one of the techniques to treat the polluted 
groundwater. It is a surface phenomenon with the mechanism 
of organic and inorganic pollutants removal. When  solution 
containing absorbable solute (polluting substance) comes into 
contact with a solid (Adsorbent) with a highly porous surface, 
liquid–solid intermolecular forces of attraction cause solute 
molecules deposited at the solid surface [4]. Different types of 
adsorbents are used to treat polluted water i.e. natural 
adsorbents and synthetic adsorbents. Azadirachta Indica is a 
natural adsorbent and it is used for this study. Azadirachta 
Indica is popularly called as Neem tree belongs to the family 
Meliaceae. Neem leaves have high potential to reduce the 
concentration of certain ions from water [5, 6]. The study area 
is a partially hilly area and different type of rocks was found. 
The industry like match works and cotton are present in the 
study area. The source of contamination is generally classified 
as organic and inorganic. From the industry disposal includes 
chemical waste such as red phosphorous, nitrogen and it 
causes lot of health issues to humans living in that area like 
fluorosis, cancer , difficulty in breathing etc. The effects of 
groundwater pollution in Kovilpatti is due to the discharge of 
red phosphorus from match industries and others causes 
nausea, vomiting, abdominal pain to the people living around 
that area. Added to it, the percolation of rainwater into the 
ground through the rocks causes chemical contamination in 
ground water leads to the health hazards. Hence the treatment 
of ground water may be essential in Kovilpatti before it is 
used for drinking.  

II. STUDY AREA AND METHODS 

A. Study Area 

                                                            

                                                             

East (Fig 1).  
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Based on the census record of 2011 Kovilpatti has 
population as 95,097 over 49 km2. It is a special grade 
municipality in Thoothukudi district in the Indian state of 
Tamilnadu.  

It is the second largest town in the district with different 
industries and geographical features [7]. The study area is 
chosen as Kovilpatti in order to determine the water quality 
and to suggest natural adsorbent to treat the water. 

 
Fig 1. Study area and sampling locations 

B. Materials and Methods  

Good Each and every stage in the project will be explained 
clearly through flow chart (Fig 2).  

 
Fig 2. Flow Chart of the present work 

Based on various parameters like geological condition, 
industrial area, location of natural water body we had selected 
18 stations in Kovilpatti. The detail of selection of station 
points were listed (Table 1). The samples were collected in 
HDPE bottles which are pre-treated with Nitric acid. The 
samples have been collected from the bore wells, stored in a 
place to avoid the direct fall of sunlight on the samples (i.e. ice 
box, 4ºC). Physical parameters like pH, TDS, Turbidity, and 
EC were determined using probes in our laboratory and 
chemical parameters like chloride, fluoride, iron, hardness 
were found from titrations [8, 9]. Experimentation were 
carried out with and without adding natural adsorbents by 
varying dosage ,time duration ,method of mixing the 
adsorbent. The samples were collected in HDPE bottles 

which are pre-treated with Nitric acid. The samples have been 
collected from the bore wells, stored in a place to avoid the 
direct fall of sunlight on the samples (i.e. ice box, 4ºC). 
Physical parameters like pH, TDS, Turbidity, and EC were 
determined using probes in our laboratory and chemical 
parameters like chloride, fluoride, iron, hardness were found 
from titrations [8, 9]. Experimentation were carried out with 
and without adding natural adsorbents by varying dosage 
,time duration ,method of mixing the adsorbent. 

C. Treatment Using Neem Leaves 

The treatment of Neem leaves have the following steps. 
(i). Neem leaves were collected (Fig 3) and dried under the 

sunlight for about two days and then crushed manually. 
(ii). Crushed leaves are made to pass through 90 micron 

sieve. The crushed leaves which are passed through 90 micron 
sieve are used as the absorbent to treat the water sample.  

 (iii). The bio mass is prepared by the 0.5N sodium 
hydroxide by allowing it to pass through the crushed 
Azadirachta Indica leaves placed in whattman filter paper. 
The retained mass in the filter paper is allowed to pass the 
distilled water. This is process is used to reduce the effect of 
the colour of the leaves on the results.  

 
Fig 3. Neem Leaves 

(iv). The biomass (adsorbent) is added to the water samples 
and keeping the time constant for 45 minutes and varying the 
dosages as 0.2 grams and 0.4 grams. After the settling time of 
1hr, then the samples were filtered using the whattman filter 
paper and the filtered sample is used for the parameter 
analysis in the laboratory [10].  

III. RESULTS AND DISCUSSION 

A. Drinking Water Quality Parameters 

The Experimental results and minimum, maximum values 
of observed parameters are given in Table 1. From the table, 
the pH of Kovilpatti region, most of the samples fall within 
the standard limits of pH. Sample name Kamarajar nagar have 
the high value of pH. The main sources for elevated TDS 
levels are human sources and urban runoff. Low levels of 
TDS causes the water to taste water which makes the water 
unfit for drinking [11]. From the table shows the levels of 
TDS in the study area.  
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According to the standards, the value of TDS should not 
exceed 1000 mg/l, but the stations Puthukramam and 
Chenbaga nagar have exceeded the standard limits of TDS. 
The electrical conductivity of water is a measure of the 
capacity of the water to carry electric current.  

It is measured in milli Siemens/m. A higher conductivity 
show more amount of chemical dissolved in water and lower 
values of conductivity affects the chloride content of a water 

sample [11]. From the table shows the electrical conductivity 
of the samples in the study area. High levels of chlorides make 
the water salty in taste and it causes a number of health 
hazards [11]. From the table most of the samples have 
exceeded the standard limits of chloride (250 mg/l) [12]. 
From the table, most of the stations fall within the standard 
limits of Iron. 

 
Table1. Experimental results and minimum, maximum values of observed parameters  

S No Station Name Latitude Longitude pH TDS EC Cl Fe F 

1 Rajiv nagar 9°09'46.2"N 77°52'23.1"E 7.9 1160 2516 
283

7 
0.00029 2.24 

2 Veeravanchinagar 9°09'54.4"N 77°51'27.2"E 8.2 158 400 322 0.00075 1.92 

3 Moopanpatti 9°11'07.3"N 77°52'22.7"E 8.1 1820 3497 
602

8 
0.00058 0.44 

4 Srinivasa nagar 9°09'52.7"N 77°51'25.8"E 7.6 1360 1764 
299

8 
0.00043 1.02 

5 Thitankulam 9°10'23.9"N 77°53'37.1"E 7.9 402 1088 858 0.00072 2.6 

6 SS nagar 9°09'59.1"N 77°52'54.6"E 7.7 1800 3367 
417

0 
0.00057 0.56 

7 Muthu nagar 9°11'10.4"N 77°53'13.6"E 8.2 242 624 620 0.00044 0.46 

8 Subhanagar 9°11'10.4"N 77°50'01.4"E 7.6 721 1726 
135

7 
0.00072 1.3 

9 Shenbanagar 9°08'13.7"N 77°52'37.4"E 7.8 2080 8601 
432

6 
0.00058 0.42 

10 Gandhi nagar 9°10'44.1"N 77°51'34.9"E 8.1 160 427 415 0.00043 0.56 

11 Krishna nagar 9°09'29.5"N 77°51'08.2"E 7.9 683 1531 
120

6 
0.00043 2.4 

12 Puthugramam 9°11'02.4"N 77°52'47.7"E 7.5 2370 4308 
553

2 
0.00057 3.06 

13 Tholirpettai 9°10'23.5"N 77°52'18.4"E 8 319 813 553 0.00043 1.68 

14 Annaiterasanagar 9°09'31.0"N 77°51'52.7"E 8.3 742 1742 
177

3 
0.00058 0.84 

15 Lakshmi mills 9°09'55.9"N 77°51'20.1"E 7.8 878 3601 
202

1 
0.00058 1.42 

16 Kamarajarnagar 9°09'50.7"N 77°50'58.4"E 8.7 520 1360 
124

6 
0.0044 0.36 

17 Maniachi 9°10'10.4"N 77°50'58.4"E 7.9 660 1633 
129

9 
0.0014 2.1 

18 Market 9 10' 40.43" 77 52' 8.39" 7.4 1140 2348 
216

8 
0.00086 2.82 

   
Minimum 7.4 158 400 322 0.0003 0.36 

   
Maximum 8.7 2370 8601 

602
8 

0.0044 3.06 

   
Average 7.9 956 2297 

220
7 

0.0008 1.5 

   

BIS (2012) 
permissible 
limit [12] 

6.5 
-8.5 

1000 1500 250 1 1.5 

 
Fluoride in water causes health issues such as dental fluorosis, 
skeletal fluorosis etc. When Fluoride levels exceed in water 
treatment is required. The major health issue caused by 
Fluoride is the dental cavity [6]. A level of Fluoride in water is 
analyzed by spectrophotometer. The results are computed and 
expressed in mg/L. From the table, the fluoride concentration 
are present in most of the samples with exceeds the standard 
limits. These higher fluoride samples must apply the water 
     m    b f      ’  f           k         m                  

study the samples Rajiv nagar, Thitankulam, Puthukramam, 
Thozhirpettai, market are selected for the removal of fluoride 
using the Neem leaves adsorbent. 

B. Results of Treatment with Neem leaves 

The selected samples were treated with natural adsorbent 
and the results of this treatment shows the fluoride 
concentration have been reduced after the treatment.  

The reduced concentration of pH, TDS and Fluoride are 
given in Table 2. Comparison results of the fluoride of before 
and after treatment as shown in the fig.4. The treatment of 5 
samples with the Neem leaves, when 19% of the Fluoride 
removal efficiency was obtained in 0.02g of the adsorbent 
used. While 52% of the removal efficiency of Fluoride was 
obtained when 0.04 g of adsorbent were used. Especially 
Pudhukramam samples have the 87% of the removal 
efficiency at 0.04g adsorbent were used. The comparison 
between the removal efficiency of 0.02g and 0.04g are shown 
in fig.5 and Table 3. Sample collected in Pudhukramam gives 
the maximum fluoride removal efficiency of 87% as 0.04g 
adsorbent is used. 
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IV. CONCLUSION 

The present study in the analysis of groundwater samples in 
the Kovilpatti region reveals that the samples were polluted 
with fluoride and chloride. So, the polluted groundwater 
samples needed to the water treatment before it consumption 
of drinking.  

The natural adsorbent of Neem leaves used to treat the 

groundwater in present study. As per the expectations, the 
Neem leaves are good for the water treatment and it gives 
higher removal efficiency. When 0.02g and 0.04g of 
adsorbent were added to the polluted groundwater, the 
obtained removal efficiency is 19% and 52% respectively. 
Especially, Pudhukramam groundwater samples have the 
87% of the removal efficiency at 0.04g adsorbent were used. 

.

Table 2. Results of after treatment with Neem (Azadirachta Indica) Leaves 
 

S.No 
Station 

pH TDS Fluoride (F-) 

Before 0.02g 0.04g Before 0.02g 0.04g Before 0.02g 0.04g 

1 Rajiv nagar 7.9 7.2 7 1160 897 658 2.2 2.1 1.4 

2 Thitankulam 7.9 7.8 7.7 402 393 317 2.6 2.4 1.2 
3 Pudhukramam 7.5 7.3 7.2 2370 2090 1655 3.1 1.3 0.4 
4 Thozhirpettai 8 7.8 7.7 319 312 297 1.7 1.5 1.2 
5 Market 7.5 7.3 7.2 1140 1100 833 2.8 2.4 1.3 

 

 
Fig 4. Comparison of Fluoride after treatment with Neem Leaves

  

 
Fig 5. Comparison of removal Efficiency 

Table 3. Comparison of removal efficiency of Fluoride 

S.No Station Fluoride (F-) 

  BEFORE 0.02g % of removal 0.04g 
% of 

removal 
1 Rajiv nagar 2.2 2.1 5 1.4 36 
2 Thitankulam 2.6 2.4 8 1.2 54 
3 Pudhukramam 3.1 1.3 58 0.4 87 
4 Thozhirpettai 1.7 1.5 12 1.2 29 
5 Market 2.8 2.4 14 1.3 54 
   Average 19% Average 52% 

 
 
 
 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-11, September 2020 

89 

Published By: 
Blue Eyes Intelligence Engineering 
and Sciences Publication  

Retrieval Number: 100.1/ijitee.K76810991120 
DOI: 10.35940/ijitee.K7681.0991120 
Journal Website: www.ijitee.org 

 

 
 

 
 
 

 
 
 

 
 

ACKNOWLEDGMENT 

We thank to Management, Principal and Director of our 
college for supports to do this work. We thank to Dr. C. 
Puthiyasekar, Head of civil department and Dr. M.A. 
Neelakantan, Head of science and Humanities department of 
our college for providing suggestions during the course of 
work. We also thank professors and non-teaching staffs in 
Civil Engineering department.  

REFERENCES 

1. Velis M., Conti K I,  Biermann  F  “G                 m   

development: synergies and trade-offs within the context of the 
        b          m         ”  S       b      S        vol.12, pp. 
1007–1017, 2017. 

2. Wang W, Ju T, Dong W, Liu X, Yang  C,Wang Y, Huang L, Ren Z, Qi L, 
Wang H  “A         f          S      P             W     

Environmental Quality Variation Trends in the Nansi Lake Basin from 
2002     0  ” J        f C  m          1-11, 2015.  

3. Patrick R  “W           b          m                    

     m       ? ” E      m                          vol.86, pp. 
239-243, 1990. 

4. Sadegh H, Ali G A M, Gupta, VK, Makhlouf A S H, Ghoshekandi R S, 
Nadagouda M N, Sillanpaa M, Megiel E  “T         f   nomaterials as 
 ff            b                                               m   ” 

Journal of Nanostructure in Chemistry, vol.7, pp.1–14, 2017.  
5.  Kumar S, Gupta A, Yadav J P  “R m      f f        b      m     

activated carbon prepared from neem (Azadirachta indica) and kikar 
(A         b   )       ” J        f E      m      B        vol.29, 
no.2, pp. 227-232, 2008. 

6. Kumari P  “Eff       B  -Adsorbents for Removal of Fluoride from 
W    : A R     ”               J        f A        R           

Science and Engineering, vol.4, no.01, pp. 1-8, 2015. 
7. CGWB  “D                    b         T      k   ”  00   
8. Sirajudeen K, Thillai Arasu, Puthiyasekar C, Neelakantan M.A, 

Poongothai S  “C                              m         m       f 

ground water in and around coast         T                   ” J        f 
Chemical Sciences, vol.7, pp. 1421-1426, 2009. 

9. Puthiyasekar C, Poongothai S, Neelakantan M A  “ m      f            

pollution on the physicochemical characteristics of sea water in 
       k                ” Rasayan Journal of Chemistry, vol.2, no.4, 
PP. 912-919, 2009. 

10. Swathy P S, Swathy M R., Anitha     “D f             f W     U     

   m (Az                )    f    A    b   ” vol.3, no.4, PP. 483-492, 
2017. 

11. Kumar, M., A       P   “A         f    m    b     m     f     k    

      ”                 f                         m      m         

16(1), PP. 40-44. (2012). doi:10.4103/0019-5278.99696. 

12. BIS (Bureau of Indian Standards). 2012. Specification for drinking 
water IS 10500: 2012, New Delhi, India.  

AUTHORS PROFILE 

Mrs. R. Venkada Lakshmi completed M.E in Civil 
Engineering. She is a part time research scholar in Anna 
University, Chennai. Life time member in technical society 
ISTE. The research area includes water quality monitering 
and removal assessments. 

 
S. Aditi Selva Rengam is a Civil Engineering Student 
from 2016-2020 bacth. During the academic year 2019 – 
2020, did this project to treat the ground water with 
eco-friendly natural adsorbents. 
 

 
K. BrammaSakthy is a Civil Engineering Student from 
2016-2020 bacth. During the academic year 2019 – 2020, 
did this project to treat the ground water with eco-friendly 
natural adsorbents. 
 
 
B. Santhiya is a Civil Engineering Student from 
2016-2020 bacth. During the academic year 2019 – 2020, 

did this project to treat the ground water with eco-friendly natural 
adsorbents. 

 
M. Shanmugasree Revathi  is a Civil Engineering 
Student from 2016-2020 bacth. During the academic year 
2019 – 2020, did this project to treat the ground water 
with eco-friendly natural adsorbents.  


