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Abstract:- Water is the most essential natural resource on 

earth. We cannot imagine life without water. Water gets 

contaminated by various human activities. In the present time 

it is important to carry the control and management of water 

pollution. For this it becomes mandatory that some methods 

which may treat the contaminated water should be developed. 

With advancement of science and technology now a days 

there are many methods available for treatment of polluted 

water. Advanced oxidation processes gives new ideas for the 

treatment of such pollutants due to their effectiveness, cost 

effectiveness, less time consumption and they allow complete 

mineralization of contaminants into biodegradable products 

like CO2, NO2, N2, O2, H2O etc. Heterogeneous photocatalysis 

is an effective technique for the treatment of waste water. In 

this technique the photocatalyst act as an intermediate for 

degradation of colouring pollutants, dye molecules, organic 

pesticides, inorganic contaminants etc. 

Key words:-  Natural resource, colouring pollutants, 

science and technology, photocatalyst. 

1. Introduction 

Water pollution is the spoliation of water bodies like lakes, 

rivers, oceans, aquifers, creeks, groundwater etc through 

various natural and human activities. Water pollution takes 

place when polluted fragments are directly or indirectly 

ejected into water bodies without any treatment. Douglas
1
 was 

known as an important writer for the exploration of the 

concept of pollution in the twentieth century. Douglas was an 

anthropologist who inspected about the structure of culture 

and drawing. Mann et al.
2
 proposed water pollution, its 

causes, effects and remedies. Peoples were found to drink 

water with chemicals like fluoride, arsenic, lead, 

petrochemicals and other heavy metals. They discussed the 

measurement of water pollution through their work. Water 

pollution was measured by various methods like pH, BOD, 

COD, etc. They also gave some methods to obtain clean 

water. Nagle
3
 carried out the research under title “the idea of 

pollution”. He described the situation of pollution before the 

twentieth century and at the present day. He wrote about 

uncertainty respecting pollutants, vagueness, the law of 

pollution and over breadth of pollution.  

2. Sources Of Water Pollution  

Water pollution is generated by various sources in which 

some are given in the following:-     

1) Industrialization 

2) Urbanization  

3) Sewage leakages  

4) Agricultural practices 

5) Scientific tasks  

6) Pesticides and fertilizers 

7) Weak management system 

1) Industrialization  

Khan
4
 reported that discharge of industrial effluents into 

the river Bandi of Rajasthan, India has polluted drastically 

about 21,900 hec/meter
2
 area of the river. Samples of ground 

water were collected from different area and were tested for 

pollution. It was found that water samples from the area closer 

to river were most polluted ones. Rai
5
 studied heavy metal 

pollution generated by industrialization. This object addressed 

about the pollution of heavy metal which creates global 

problem which also increased by industrialization and 

urbanization and its amelioration. 

2) Urbanization  

Urbanization is a process in which the people migrating 

from rural to urban areas which increases continuously. The 

main source of water pollution is increase in population. 

Muhammad et al.
6
 focused on the effects on rapidly growing 

urban life and its impact on water resources in Muzaffarabad 

city. Khazaei et al.
7
 reviewed that the total saturated area of 

ground water is reduced due to fall in water level as well as 

change of direction of this water flow. The main reason for 

lowering of ground water is its over use by urbanized 

population. It has been observed that this water now contains 

295 mg/l of nitrate and more phosphorous then the 

permissible limit by WHO. 

3) Sewage leakages  

Patel et al.
8
 explained that the sewage bears extravagant 

nutrients, yeast, heavy metals, organic based materials, 

bacteria, fungi by leaking contents into the drinking water 

which direct effects on our health, ranging from common 

diarrhoea to deadly diseases such as typhoid fever, hepatitis, 

cholera, etc. They studied about the chemical based pollutants 

and microbial contamination of sewage waste of Chhattisgarh, 

Raipur city, India. Harrison et al.
9
 reported causes and effects 

of sewage leakages. Various sources included industries, 

medical fields, homes, street runoff and businesses causes of 

sewage leakages. Sewage based materials may be considered 

https://www.tandfonline.com/author/Khazaei%2C+Esmaeil
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in beneficial forms (nutrients and organic matter that can 

provide soil benefits) and also in contaminated forms (metals, 

pathogens, and organic pollutants etc.). All types of municipal 

solid waste (MSW) compost contained large amount of heavy 

metals than that nearby in soil
10

. It was seen that the heavy 

metal concentration was under UK permissible limit in green 

waste compost and in materials which were separated 

mechanically. Although amongst heavy metals, the 

concentration of Zn and Pb was maximum in MSW-compost. 

4) Agricultural practices 

Water pollution also affects groundwater which is used 

for agricultural practices and for purpose of drinking water. 

Moss
11

 discussed water pollution by agricultural activities. He 

observed that any activity carried out in agriculture area 

situated near catchment area of any river system affects the 

fresh water. Bengtsson et al.
12

 reviewed organic agricultural 

based methods which were more environmentally friendly 

than intensive agriculture. Researchers have suggested that 

organic based agriculture results in less leaching of nutrients, 

lower levels of pesticides in water systems, higher carbon 

storage and less erosion. Hanazato
13

 explained the effect of 

pesticides on zooplankton. Pesticides were used at high level 

in agricultural tasks and also used in other activities. 

Following diagram (figure 1) shows causes and effect of 

pollution: 

 

Figure 1:- Effects of water pollution  

3. Treatment Methods Of Water Pollution 

Chemical, physical and biological processes have been 

progressed recently to eliminate the organic and inorganic 

contaminants from wastewater like flocculation, chlorination, 

use of electromagnetic radiation, aerobic and anaerobic 

treatment, water purification, filtration, sedimentation, 

distillation, etc. Water treatment and water disinfection with 

high energy U.V. radiation was found to be an environmental 

friendly method over other methods. Advantages of this 

method are its low cost, low maintenance, simple handling, no 

secondary environmental pollution, short exposure time and 

effectiveness against chlorine-resistant pathogens. A simple 

diagram (figure-2) show how polluted water may be treated: 

 

Figure 2:- Treatment of polluted water 

Owa and F.D.
14

 studied pollution related to the water, its 

sources, effects, control and management. Dyeing industries 

in Nigeria (tie and dye) produced nonbiodegradable chemicals 

such as zinc sulphate and copper salts. Air pollution and its 

control and measures proposed by Kumar and Katoria
15

. Some 

methods which are used in water treatment are:- 

1. Membrane filtration  

2. Biological process  

3. Coagulation/ flocculation 

4. Ion exchange 

5. Catalytic oxidation 

6. Photooxidation 

1) Membrane filtration  

Membrane filtration processes are emerging methods 

based on physical separation, in which no one chemicals 

added and no phase change, thus is found to be an alternative 

to conventional processes like flocculation, adsorption by 

active carbon, distillation, precipitation, coagulation etc. 

There are four membrane processes used for separation or 

filteration of liquid phases and are carried out by applying 

pressure. These are nanofiltration (NF), reverse osmosis (RO), 

microfiltration (MF) and ultrafiltration (UF).  

Nowak and Winnicki
16

 reported the elimination of 

organic dyes by polysulfone membranes. Choo et al.
17

 

described removal of cobalt species using nanofiltration 

membranes. Gholami et al.
18

 suggested three steps for 

removal of dyestuff. In the first step, various types of dyes 

used in textile industries were studied. In the second step, 

various factors of dye biodegradability were studied through 

Zahn-Wellens method. In the third step, membrane nanofilters 

of mesh size 300 and 600 dalton and reverse osmosis of 50 Da 

were used.  

2) Biological process  

Water treatment in Biological way is a major and 

fundamental part of any wastewater treatment plant that treats 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/municipal-solid-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/municipal-solid-waste
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wastewater from municipality, industries (like paper, textile, 

dye, cosmetic, plastic etc.) having soluble organic impurities. 

This method is found effective for capital investment and 

operating costs over another treatment processes like chemical 

oxidation, thermal oxidation etc. Mittal
19

 explained aerobic 

and anaerobic wastewater treatment methods. Abadulla et al.
20

 

proposed decolorization and detoxification of textile dyes with 

the help of laccase from Trametes hirsuta. Triarylmethane, 

indigoid, azo, and anthraquinonic dyes were broken down into 

fragments and the study was carried out with T. hirsuta and a 

purified laccase from this organism. Robra et al.
21

 studied 

enzymatic decolorization of textile dyeing effluents. 

3) Coagulation/ flocculation 

The coagulation process is the amount of a coagulant to 

the water, resulting that negatively charged particles are 

destabilized. The most commonly applied coagulants are 

aluminium sulphate and ferric sulphate. These chemicals have 

positive charged and neutralize the dissolved or suspended 

particles with negative charge in the water. Matilainen et al.
22

 

showed that natural organic matter (NOM) is found in all 

surfaces. The appearance of NOM may produce 

several adverse effects on water which are followings:-  

I. Adverse result on water level by inflicting colour and 

odour issues, 

II. Enlarge in amount of coagulator and disinfectant 

doses.  

III. Biological growth promoted by various factors and  

IV. Increased levels of complexed serious metals 

and adsorbate organic pollutants.  

Golob et al.
23

 studied about efficient treatment which 

performed by a combination of aluminium sulphate and a 

cationic organic flocculant for residual wastewaters 

containing dye and complete decolourization was obtained in 

this process. 

4) Ion Exchange process 

Exchange of ions between two electrolytes or exchange 

of ions  between solution of electrolyte and a complex is 

termed as ion exchange process. Typical particle exchangers 

are ion-exchange resins for example zeolites, montmorillonite, 

clay etc. Particle exchangers are either ion exchangers, that 

exchange charged cations, or charged anions. There are also 

amphiprotic exchangers that are able to exchange both cations 

and anions at the same time. Ion exchange is wide utilized in 

the food and drinks, hydrometallurgy, metals finishing, 

chemical, organic compound, pharmaceutical products, sugar 

and sweetener products, ground and potable water treatment, 

water softening, industrial water treatment, semiconductor etc. 

Lead and cadmium elimination by batch ion exchange with a 

solid Na-Y zeolite was studied by Ahmed et al.
24
 under 

competitive and non-competitive conditions.  a  rows i et 

al.
25

 described ion exchange methods. The process was found 

technologically simple and enabled effective removal of even 

traces of impurities from solutions. 

5) Catalytic Oxidation 

 Catalytic oxidation (catalytic incineration) is an 

oxidation process, in which a catalyst converts organic 

compounds to less harmful substance such as carbon dioxide, 

water etc. A catalyst is a material that enhances the reaction 

rate at a given temperature without being appreciably changed 

and consume during the reaction
26
. Ta aı et al.

27 
studied  the 

oxidation of an azo dye (Acid Yellow 99) by H2O2 in aqueous 

solution using  Dawson type heteropolyanion 

[H1.5Fe1.5P2W12Mo6O61, 22H2O] acting as a catalyst. The 

optimal conditions that showed higest degradation were found 

to be pH 3, catalyst mass = 0.05 g, and [H2O2] = 0.03 mM for 

an initial dye concentration of 30 mg L
-1

. Cheng et al.
28 

investigated the degradation of organic dyes using H2O2 as the 

oxidant with simple copper (II) ions as the catalyst in the 

HCO3
–
 solution. 

6) Photooxidation 

Acceleration of a chemical oxidation reaction in presence 

of light is known as photooxidation. In these reactions 

oxidation occurs by absorbing photons of light. Oxidants or 

pollutants absorb visible range of light in form of photons that 

converts the pollutants into harmless substances. Waseem 

Raza et al.
29

 proposed degradation of organic pollutants using 

rare earth metal doped bismuth oxide through green approach. 

They described synthetic method of a bismuth oxide which 

was visible light active and synthesized by sol gel method. 

The modified bismuth oxide exhibits excellent photostability. 

This method was found to be cost effective and very useful for 

removal of contaminated colouring agents. Zhao et al.
30 

recommended photocatalytic degradation of organic pollutants 

under visible light irradiation. Gulyas
31

 suggested solar 

heterogeneous photocatalytic oxidation. The heterogeneous 

oxidation process for removal of pollutants was carried out. 

4. Water Pollution Control And Management 

Mandelker
32

 reviewed controlling nonpoint source 

water pollution. A nonpoint source program was involved in 

the 1987 amendments to the Clean Water Act that stated 

improve state efforts at controlling nonpoint pollution and 

local land use regulation. The land use regulations states were 

likely to adopt to satisfy federal statutory requirements. 

Further strengths and weaknesses of the program were also 

considered. Land-Based Pollution and the Chesapearke Bay 

was suggested by Warner and Warren Kindt
33

. There were 

two major problems associated with curbing and controlling 

worldwide pollution. These were:- 1) difficulty to convince 

the international community that pollution is a serious 

problem. It was a difficult issue to explain them that problem 

https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Electrolyte
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Complex_(chemistry)
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caused by pollution is not going to alarm them with due 

course of time rather will attack the ecosystem suddenly when 

the threshold is crossed and whole system will collapse 

instantly. 2) The major problem involved defining the various 

types of pollution. It was thus a major problem for countries 

dealing and considering one type of pollution as a harmful 

factor in their legislation. Helmer and Hespanhol
34

 studied 

water pollution control as a guide to the use of water quality 

management principle.  

Kumar et al.
35

 studied the impact of water pollution on human 

health, causes and remedies in India. The first policy to 

generate water pollution awareness was adopted by National 

Water Resources Council in 1987. This was revised and 

updated in April 2002. Government, NGO‟s and educated 

people are coming forward and doing efforts to aware the 

people about the water pollution and its effects.  

5. Conclusion 

Two third part of earth is occupied by water but it is found 

that only 7% of this total water amount is useful for human 

beings. Now-a-days various human activities have started 

polluting this source like industrialization, urbanization, 

dyeing etc. Water is being polluted by these various human 

activities and it becomes ones moral duty to make the natural 

resource pure. Since last few decades, this has drawn attention 

by scientists and then they have started orienting their 

research in this direction. Various treatments and methods are 

employed to clean the water. Some of them are filtration, 

coagulation, ion exchange, oxidation etc. thus obtained 

disinfected and purified water can be used for irrigation 

purpose, in agricultural tasks, in technical works etc. This 

treated water needs to be treated further for drinking purpose. 
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