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Introduction 

It can be seen that there are many wastes generated from different sources and polluting different 

water sources. All of the sources are mainly created because of the different activities of humans. 

So, it can be noticed that there is a high demand for pure water that can be used for different 

purposes. The best way out of this is to treat water for making it pure. Although it can be noted 

that the different traditional methods of water purification are not effective anymore. It is 

because the severity of the waste & pollutants has also changed. So, there is a need for the 

introduction of new methods that can be used for the purpose of purifying water more 

effectively. In this project, the description of the views of the different scholars regarding these 

technologies was described. Moreover, the need for different methods along with thor method of 

preparation was also described. The recommendations for the betterment of the current research 

are also presented here.  
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Literature Review 

According to Tijing et al. 2020, one of the most useful things for the purification of water is the 

use of ozone. It can be seen that the efficiency of the removal of bacteria is very much with the 

use of ozone.  

 

 
Figure 1: Schematic of the composite membrane 

(Source: Tijing et al. 2020) 

According to Rashid et al. 2021, there are different methods for the purification of water. All of 

these methods are selected on the basis of the type of pollutants present in the water, and the 

resources available for purification (Rashid et al. 2021). This is also dependent on the cost 

incurred for purifying the water.  

According to Yang et al. 2019, one of the main impurities that are present in water is the 

suspended matter. It is to be noted that there are other matters like colloidal matters are also 

present in water (Yang et al. 2019). Both of these together is called Total dissolved solids.  

According to Beyene et al. 2019, It can be observed that there are some sources of pollution of 

water that make the water hard. There are two types of hardness of water. These are temporary & 

permanent hardness (Beyene et al. 2019). There are separate methods for the removal of these 

hardnesses.  
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Figure 2: Monolithic photocatalysts 

(Source: Wang et al. 2020) 

According to Wang et al. 2020, It is to be noted that the water should be free from bacteria & 

coliforms. These are the impurities that have the potential of creating different diseases in 

humans. The many tests conducted regarding this suggest that there should not be any coliform 

colony present in a 100 ml sample of water.  

 

According to Wollmann et al. 2019, there are different types of impurities in water that makes 

water unsuitable for use. These can be mainly classified into two types (Wollmann et al. 2019). 

These are organic & inorganic materials.  

According to Crini et al. 2019, there are different sources of pollution of water. This mainly 

depends on the type of activities that are conducted in the place either by nature or any human 

activities (Crini et al. 2019). Both of these sources contribute different forms of pollutants to 

water.  

According to Barhoum et al. 2019, color is one of the main pollutants of water. There are 

different types of materials present in the water that contribute different colors to water 

(Barhoum et al. 2019). The main objection that vis created from the color of the water is the 

absence of a pleasing feeling after seeing the water.  

According to Garrido et al. 2020, one of the main things that are considered for the purification 

of water is the turbidity of the water. Turbidity defines the amount of light scattered or absorbed 

by the water when an incident light falls on it. Turbidity is created because of the presence of 

different organic or inorganic matter.  
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Figure 3: Main institutions related to scientific production in wastewater and advanced 

oxidation 

(Source: Garrido et al. 2020) 

According to Sun et al. 2019, one of the main things that are used for the removal of bacteria 

from water is chlorine. There are many ways of using chlorine in water (Sun et al. 2019). It can 

be seen that these can be used in either solid, liquid, or gaseous form.  

According to Nguyen et al. 2019, one of the major pollutants of water is colloidal matter. It can 

be noticed that these matters cannot be removed only by plain sedimentation (Nguyen et al. 

2019). For this, it is needed to add materials like coagulants.  

According to Al et al. 2020, the odor coming out from water is another thing that is considered in 

the purification of water. This can be created because of the presence of different inorganic as 

well as organic materials (Al et al. 2020). Methods like aeration are proven to be effective for the 

removal of odor.  

According to Palansooriya et al. 2020, it is to be noted that the pH of the water should be such 

that that is not too acidic or too alkaline as both of these have their ill effects. From the different 

analyses, it was found that the pH of drinking should be in the range of 7-8.5.  
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Figure 4: pH level measurements 

(Source: Palansooriya et al. 2020) 

According to the author, one of the new methods for the treatment of water is the use of 

nanotechnology (Sharma et al. 2020). The basic idea of this method is to apply materials for the 

purification of it that can be acted on water at the atomic level.  

According to Sharma et al. 2020, fluoride is one of the major pollutants that is present in water. 

It is also necessary for the human body. If this is present in less amount then it is bad for the 

bones. At the same time, excess of this material creates abrasion of the enamel of teeth.  

According to Varjani et al. 2020, one of the most harmful things that is present in water as a 

pollutant is mercury. It is needed that water that is used for the purpose of drinking should be 

free from mercury (Varjani et al. 2020). The maximum limit of this that can be permitted in 

water is 0.05 mg/l.  

According to Li et al. 2019, among the different technologies one of the most popular 

technologies that are used these days is the nanotube technology (Li et al. 2019). The results 

obtained from this technology are also very much satisfactory.  

According to Shindhal et al. 2021, It can be seen that in the water there are different forms of 

microorganisms can be present. One of the useful methods of killing those is the use of UV rays. 

It can be observed that this provides almost 100% efficiency in killing microorganisms present in 

water. 
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Figure 5: Schematic presentation of BES 

(Source: Shindhal et al. 2021) 

According to Chrispim et al. 2019, one of the primary methods of treatment of water is to use 

screens. This process is called screening. In this method, large matters present in water are 

screened off before the later stages of treatment (Chrispim et al. 2019). Both coarse & fine 

screens are used for this purpose.  

According to Wei et al. 2019, one of the most destructive pollutants that are present in water is 

nitrite. It can damage the health of humans in many ways. Especially, in children it creates the 

disease Blue baby (Wei et al. 2019).  It should not be present in water.  

According to Reza et al. 2020, there are different characteristics of water are considered for the 

treatment of water. These are physical, chemical & biological characteristics of water. For all of 

these different tests & treatments are used in the process of treatment of water.  

 
Figure 6: Activation Process 

(Source: Reza et al. 2020) 
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According to Dalawai et al. 2020, disinfection is one of the most important stages of the 

treatment of water (Dalawai et al. 2020). In this stage, the main work that is done is to make the 

water free from the disease-causing micro-organisms.  

According to Maaz et al. 2019, one of the most used materials in the stage of disinfection is to 

use chlorine. This is called chlorination (Maaz et al. 2019). Other materials that can be used for 

this purpose are ozone, and potassium permanganate.  

According to Yao et al. 2020, the presence of organic matter like algae causes color to water. It 

also imparts a bad taste to water. Moreover, the presence of this has the potential to use the 

phosphorous present in water that is necessary for aquatic life (Yao et al. 2020). This results in 

damaging the life of aquatic animals.  

According to Yaqoob et al. 2020, the alkalinity of water is another major aspect of the treatment 

of water. It can be seen that the presence of more alkalinity provides a bitter taste of water. Also, 

it affects damages the intestine of humans. In no case, it should be present at more than 200 mg/l.  

 
Figure 7: Toxic organic compound degradation through nanophotocatalysts 

(Source: Yaqoob et al. 2020) 

 

According to Peter et al. 2021, different materials present in water provide different colors to 

water. Iron provides reddish color while magnesium provides blackish-brown color to water 

(Peter et al. 2021). There are methods like color matching are used for the purpose of testing in 

this regard.  

According to Al et al. 2020, one of the best methods of treatment of water that are used these 

days is the use of automatic variable filters (Al et al. 2020). This is an upgrade of the traditional 

filters that are used for the purpose of filtration.  
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According to Esfahani et al. 2019, among the different methods that are used in the current 

situation for the purpose of the treatment of water is the inside technology (Esfahani et al. 2019). 

The main idea behind this is that it uses the osmotic pressure of the human intestine.  

According to Perera et al. 2019, there are different forms of chlorination used in the treatment of 

water. These are pre-chlorination, post-chlorination, and double chlorination (Perera et al. 2019). 

All of these are used based on the type of pollutants and their amount in water.  

According to Nunes et al. 2020, the last stage of the treatment of water in the general condition is 

the softening of water (Nunes et al. 2020). There are methods like ion exchange, base exchange 

and zeolite process that are used for the softening of water.  

Materials & Methodology 

Sl No. Method Pollutant removed Materials used Method used 

1 Automatic 

variable 

filtration 

Micro-organisms, 

small materials that 

have a density less 

than water.  

Sand, gravels In this method, the flow is passed 

upward. At the same time, the 

filtering media is passed in a 

downward direction (Qu et al. 2019). 

There is the provision of two filtering 

media that operates either in parallel 

or in serial. 

2 Photocataly

tic water 

purification 

Micro-organisms, 

organic materials, 

pesticides, crude oil, 

dyes, inorganic 

materials.  

UV rays, Zeolite, 

titanium dioxide 

In this process, UV rays are passed 

through the water. The different 

organisms in the water get killed by 

the radiation of UV rays (Diaz et al. 

2019). More the catalyst that is used 

in this process is zeolite.  

3 Aquaporin 

inside 

technology 

Selected entry of 

materials into the cell.  

Bio-mimetic 

membrane 

This method uses one membrane that 

has the potential of passing selective 

materials through it (Wang et al. 

2019). This is a protein. Here the 

main work that is done is to regulate 

the osmotic pressure changes in the 

intestine.  

4 Nanotechno

logy 

Absorption of 

chemical & biological 

particles, metallic 

compounds.  

Silver, copper, 

zero valent 

nanoparticles of 

iron, 

nanomembranes 

Here, the manipulation of the 

materials is done on the atomic level.  
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5 Aquostic 

nanotube 

technology 

Suspended & 

colloidal particles 

Carbon 

nanotubes 

Water passed through small 

nanotubes of carbon (Yasin et al. 

2021). The small water particles pass 

through it & the polluted bigger 

particles cannot pass through it.  

Results & Discussion 

Automatic variable filters 

 
Figure 8: Automatic variable filters market size 

(Source: https://www.techsciresearch.com) 

From the market research it was found that the use of automatic variable filters have increased a 

lot over the past few years. 
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Photocatalytic water purification 
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Figure 9: Photocatalytic water purification 

(Source: https://www.ncbi.nlm.nih.gov) 

The different results of this method can be understood from the picture above.  

Nanotechnology 

 
Figure 10: Nanotechnology in water purification 

(Source: https://www.researchgate.net) 

The results of this method are described here 
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Aquostic nanotube technology 

 
Figure 11: Aquostic nanotube technology in water purification 

(Source: https://www.mdpi.com) 

The two forms of nanoparticles are presented here [Refer to Appendix 1].  

Conclusion & Future Scope 

In this project, the different methods that have the potential of making polluted water fit for use 

were presented here. Moreover, the different types of pollutants in water were also identified 

here. In addition to this, the different methods of treatment were also elaborated here. The 

different views of the different authors can also be obtained from here. From this research, it was 

identified that the devastating effects of the pollutants are increasing day by day on the water. 

This is mainly because of the activities of humans. So, there is a great need of doing this kind of 

research in the future also.  

Recommendations 

This research, it was tried to find out the different key aspects of the treatment of water. Also, 

different ideas regarding the treatment of water were also obtained in this research. Despite of 

great efforts, there were some areas that could not be covered by this research. The comparison 

of the current new method with the traditional methods is not present here. If it was present then 

it would be made easy to adopt the newly proposed methods easily.  
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Appendices 

Appendix 1: Nanotechnology in water purification 

 
(Source: researchgate.net) 
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Appendix 2: Roles of carbon nanotube in water treatment 

 
(Source: https://onlinelibrary.wiley.com) 

  



DEVELOPING NEW TECHNOLOGIES FOR WATER TREATMENT AND PURIFICATION 

 

Section A-Research paper 

14286 

Eur. Chem. Bull. 2023, 12(Special Issue 4), 14268-14286 

Appendix 3: TEM images 

 
(Source: Wang et al. 2019) 

 

 


