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ABSTRACT: 

Clean and safe water is essential to human beings for survival of life and it should be considered as one of the national strengths. But it is a challenge in 21st century 

to meet the human needs to providing clean and safe drinking water to all across the globe. Due to increasing population, urbanization, industrlization, agriculture 

activities and including manmade activities around the world the ground and surface water quality undergo deterioration or contaminated or entry of different 

pollutants in to water bodies. Several conventional water purification processes are available for removal of pollutants or unwanted constituents from water. But at 

present nanotechnology plays a vital role in the purification of water waste water treatment. Nanomaterials like nano metal oxides, nano composites, nano fibers, 

nano carbon adsorbents, etc are presently using in the purification of water and waste water. In this paper briefly discussed about the importance of nanomaterials 

in water and waste water treatment by taking some published work. 
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Introduction and Explanation: 

Water is required for sustaining [1] all forms of life, food production, in industry should be considered as a good engineering material, agriculture and 

economy development is associated directly or indirectly with it. Availability of quality water is considered as a national strength and it is a most important 

constituent [2] of living beings. Assurance of drinking-water safety is a foundation for the prevention and control of waterborne related diseases [3-4] 

Drinking water affects the health of human beings and many diseases associated directly or indirectly due to the fact that presence of various chemical 

constituents in drinking water. It is reported that consumption of unsafe water and unhygienic practice, causes about 80% of common ailments, majority 

being due to contaminated water. Water pollution is the contamination of water bodies (i.e. Lakes, rivers, oceans, aquifers and ground water) and pollutants 

are directly or indirectly discharged into water bodies. 

According to World Health Organization (WHO) report published in September 2023, approximately 1.7 billion of people suffer from poor drinking 

water quality. The major problem that the earth is currently facing is the freshwater being contaminated due to the disposal of untreated sewage, 

agricultural, domestic, and industrial wastes. Water from industrial and domestic sources often contains multiple contaminants, including heavy metals, 

organic pollutants, and pathogens, which pose significant. 

The presence of excessive amounts of physical and chemical parameters are in the drinking water are creating problems [5] in human beings and are 

harmful to human health. Water pollution caused by heavy metal ions is becoming a serious intimidation to human beings and aquatic lives in present 

days. Consumption of excessive amounts of heavy metals [5] through drinking water by human beings, leads to may damage central nervous function, 

the cardiovascular and gastrointestinal (GI) systems, lungs, kidneys, liver, endocrine glands, and bones. Chronic heavy metal exposure [5] has been 

implicated in several degenerative diseases of these same systems and may increase the risk of some cancers. All these factors are considered into account 

fresh water is needed to be human beings to avoid water borne type diseases. Due to industrialization, increases in the urbanization and usage of plenty 

water in agriculture the demand of fresh water increases. But alternatively, only accessible fresh water is 0.5% of the world’s 1.4 billion Km3 of water 

which is furthermore poorly distributed across the globe [6] Due to population growth, demand of food and energy around the world increases and 

simultaneously changes happening in climate can create a lot of demand for requirement of water to the human beings. In addition to surface and ground 

water resources are polluted/contaminated due to several manmade activities due to it to reduce the fresh water supply [7-9]. 

Around the world the aquifers has been polluting due to several causes like  saltwater intrusion, soil erosion, inadequate sanitation, contamination of 

ground/surface waters by algal blooms, detergents, fertilizers, pesticides, chemicals, heavy metals and so on[10-13]. Requirement of clean or fresh water 

throughout the world are depleting due to stretched drought, increase population, climate changes or threat with seasons and many more causes including 

manmade activities [14]            
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  Safe drinking water is essential to the protection of public health and well-being of citizens. Clean and fresh drinking water is one of the major 

requirements for human beings and when our drinking water is polluted it is not only devastating to the environment, but also to human health. Ground 

water is one of the major sources of drinking and also which is widely used for domestic, irrigation and industrial purposes in urban and rural parts of 

India. Due to increased population, human activities, industrialization, dumping of industrial waste, increased use of fertilizers, changes in local 

topography, ineffective drainage system directly affects the quality of the groundwater or surface water in many areas. Based on the importance of the 

water to human beings we should properly follow the rules and regulations to avoid or minimize the entry of pollutants to water bodies as responsible 

persons. Even though man made activities the ground or surface water is polluting around the world. In this context due to demand of water can choose 

an appropriate water purification methods for removal of pollutants. Many conventional methods are available, but at present nano technology is one of 

the emerging fields in the purification of water and waste water treatment. 

Importance of Nano Technology: 

                    Traditional water purification methods are often ineffective to removal of organic pollutants, heavy metals, and bacteria from wastewater. 

Aquifers around the world are depleting due to several causes such as saltwater intrusion and contamination from surface waters. By using good 

purification technologies can reduce the contaminants in the water.  Under these purification technologies at present nanotechnology has been proved to 

be one of the progressive methods for water and waste water treatment. The advantage of Nano scale research is environmentally eco-friendly and 

economically viable for effectively treating water/wastewater. Advances in nanotechnology have provided the opportunities to meet the fresh water 

demands of the future generations. It is suggested that nanotechnology can adequately address many of the water quality issues by using different types 

of nanoparticles and/or Nano fibers [15]  

                 Nano materials [16] are considered to be very efficient and prominent in the elimination of pollutants. At present a huge research is going on 

Nano materials and has been studied for their potential to remove pollutants as adsorbents. Due to the large surface area of smaller size of Nano particles 

enhances the chemical activity and adsorption capacity of these particles and shows good adsorption capacity of the substances /pollutants on their surface. 

Adsorption process depends on adsorption coefficient and recitation partitioning of pollutant i.e. heavy metals or pollutants under equilibrium conditions. 

Oxide based nanoparticles (Al2O3, MgO, ZnO and Ag) are extensively used for removal of pollutants.  

           Nanotechnology has many successful applications in different fields but recently its application for water and wastewater treatment has emerged 

as a fast-developing and attractive area of concern. Due to unique characteristics of Nanoscale materials like their small size, large surface area, they have 

a greater number of active sites for interaction with different chemical species [17]. 

         Nano materials having novel and appreciably properties such as physical, chemical, and biological, high reactivity and strong sorption due to their 

structure, higher surface area-to-volume ratio and contribution in the water and waste water treatment. Nano materials are use in the form of Carbon Nano 

Tubes or nano scale metal oxides and nano fibers which can be potentially apply to work in the form of adsorption, disinfection, photo catalyst and 

membrane forms for water or waste water treatment [18-20].In the following table some key potential applications of nano technology in ware and waste 

water treatment are given hereunder.  

Applications Few examples of nanomaterials Some typical or novel properties 

Adsorption  Carbon nano tubes, and nano fibers, 

Nano metal oxides like Fe2O3 and 

Fe3O4, Al2O3 , MgOetc.. 

Having high surface area, more accessible 

adsorption sites, easy reuse and so on 

Disinfection Nano silver, Nano Titanium dioxide Having anti microbial and low toxicity activity, 

low cost and easy of re use  

Photo catalyst Nano Titanium dioxide and 

derivatives of fullerenses 

Due to photo catalytic activity, pollutants are 

easily degraded 

Membrane form Nano silver, Nano TiO2 Having anti microbial, chemical and mechanical  

stability, and so on 

            Tremendous work is going on at present in the field of nano technology for removal of pollutants from water and waste water and here under few 

published research papers are reviewed as the importance of nano technology. 

             Y.C.Sharma et.al [21] studied the nano‐adsorbents for the removal of metallic pollutants like Cr, Cd, Hg, Zn, As, and Cu from water and 

wastewater; they have reported that nanoparticles are able to efficiently remove metallic species in particular and pollutant species in general from aqueous 

solutions. In addition to they have stated that the application of Nano particles/Nano adsorbents is gradually becoming popular for removal of various 

pollutant species.    

          Jayasri et al [22] reviewed the application of nano material in waste water treatment, in this paper they have discussed various types of available 

nanomaterials namely, nanoparticles, nanocomposites and nanostructures and the way they have been used in improving the treatment of wastewater. 

These nano materials are work under study process of adsorption, catalytic degradation, and membrane filtration for the removal of pollutants such as 

heavy metals, organic compounds and bacterial pathogens. In this review the authors have identified unique benefits of nanomaterials having the 
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properties like high specific surface area, activity and potential for regeneration, due that nano materials are highly capable and good with stand for 

effectively removal of pollutants from waste water.  

           Zakir et al [23] published a comprehensive review on recent progress in nanomaterials for water treatment. They clearly mentioned that 

conventional water purification methods are often ineffective to removal of organic pollutants, heavy metals, and bacteria from wastewater. At present 

in place of traditional water purification methods, nonmaterial are plays a vital role in the treatment of wastewater due to their unique characteristic 

properties. In this review thoroughly reviewed and examined the latest applications and advancements in nanomaterial-based water treatment. In this 

review paper mainly focused on the roles of nano materials as in the form of working in the treatment of water as membranes, adsorbents, and photo 

catalysts. They give detailed and elaborated discussion on the properties and performance of various nanomaterials, nano metal oxides like TiO2, Nzo, 

Fe2O3, Go, and Coo, carbon-based materials, zealots, and MOFs materials. In this research paper they also quoted key challenges, limitations, and future 

perspectives for the large-scale application of nano materials in wastewater treatment applications. 
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