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ABSTRACT 

Efficient waste water treatment is a key prerequisite for a growing economy during a time of water 

constraints. It is necessary to develop and execute novel waste treatment technologies with high 

efficiency and minimal cost. Recent advanced processes in the sciences of nano-materials drew several 

remedies from scientists. However, limited community information is available in this setting. The 

present essay analyses potential advances in nanotechnology in wastewater treatment. The research 

assessed and analysed the application of many kinds of nano-materials for wastewater treatment. This 

includes four main categories. Nano adsorbents such as carbon, carbon nanotubes, grapheme, manganese 

oxide, zinc oxide, titanium oxide, magnesium oxide and ferric oxides are first and foremost extensively 

used for heavy metal extraction. This includes four fundamental categories. Secondly, nano-catalysts 

including photocatalyst, electric catalyst, Fenton-based catalyst and chemical oxidizer have showed 

promise for the elimination of organic and inorganic contaminants. Thirdly, nano-membrane was 

employed for effective dyes, heavy metals and foulant removal, which included carbon nanotube 

membrane, electrospun nano-fibers and hybrid nanomembrane. In conclusion, nanotechnology 

integration is explored with respect to wastewater potential, using bioreactive algal membrane, anaerobic 

digestion and microbial fuel cell.  
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INTRODUCTION 

Water on Earth is one of the richest natural resources, although only around 1% of water is humanly 

available. It is estimated that more than 1,1 billion people are inadequately supplied with water (WHO, 

2015) because of increasing water costs, increasing populations and a host of environmental and climatic 

concerns. A continuous water pollution with many organic and inorganic pollutants is the major problem 

in the water system. The treatment of waste water and drinking water may lessen such problems , 

however standard process treatment processes are not sufficient to fully eradicate new contaminants and 

meet strict water quality criteria . In addition, existing waste water treatment systems have severe 

shortcomings, such as excessive energy consumption, poor waste disposal and the creation of dangerous 

wastewater. Biological waste water treatment is widespread and slow, limited due to the presence of non-

biodegradable con- taminants and occasionally dangerous to micro-organisms due to toxic chemicals. 
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Physical operations like filtering may remove contaminants, shift them from phase to stage and generate 

highly concentrated sludge which is dangerous and hard to disposal. The above situation calls for the 

efficiency and efficiency of municipal and urban treatment technologies industrial waste water industrial 

waste water industrial waste water industrial wastewater. Either the development of wholly new 

processes or the refinement of established methods via particular interventions may do so. Among the 

many developed technologies, nanotechnological advances have proven an incredible promise for waste 

management and numerous other environmental concerns.  

 

NANOSCIENCE AND WATER TREATEMENT  

Nanoscience is a field of nanotechnology, a tiny phenomenon. Nano-materials are the smallest human 

constructions of a few nanometers. More precisely, nano-particles include structural components with a 

single size at least below 100 nm. Nano-materials have been generated in different forms as nano-fires, 

nano-tubes, films, particles and colloids. In waste water applications, many efficient, ecologically 

friendly and affordable nano-materials with unique functionality have been created for possible 

decontamination of wastewater, surface water, water and drinkable water. Nanotechnology has been 

recognised as one of the most advanced wastewater treatment methods in numerous literatures. It may be 

divided into three broad divisions based on the type of nano-material: nano-adsorbents, nano-catalysts 

and nano-membrane. Nano-adsorption technology has lately developed many and successful projects to 

explore pollutant removal.  

 

WATER WASTE MATERIAL 

Nano-adsorbent waste water materials Nanoadsorbent may generate the atoms of elements that are 

chemically active and highly adsorbent on the nano-material surface. The nano-adsorbents are used in the 

manufacturing in the form of composites of activated vehicles, silica, clay, metal oxides and compounds. 

The second class of nanomaterials is nano-catalysts. Nano-materials such as metal oxides and 

semiconductors for the development of waste water treatment systems were the subject of the scientist's 

attention. For example, electrocatalysts, fenton based catalysts are employed in the degradation of water 

contaminants and to enhance organic oxidation and antimicrobial catalysts. The third form of nano-

membrane used in wastewater treatment is nano-membrane. The safe driven water treatment was suitable 

for improving the required water quality in this technology. Nanofiltration (NW), owing to small pores, 

inexpensive cost, high efficiency and ease of use, are frequently utilised in wastewater processing 

industries among other kinds of membrane filtration. For example, nanosubstances such as nano-metal 

particles, nano-carbon tubes and non-metal particles may be created from nanosubstances.  A large 

number of research projects have been examined to emphasise the effectiveness of numerous nano-

materials recently developed. In this work, four basic types of nano-materials were explored in 
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wastewater treatment. Nanoadsorbents, nano-catalysts, nano-membranes and integration of biological 

techniques in nanotechnology are covered. 

CONCLUSION 

In recent years, the possibilities of nano-particle materials as adsorbents have been investigated. The 

smaller nano-particle dimensions increase the surface area, which enhances chemical operations and the 

adsorption capacity of nano-particles for metals on the surface . Adsorption depends on adsorbent 

coefficient Kd and the recitation partition – for pollutants such as heavy metals or organic pollutants 

under balancing conditions. The redox reaction also encourages ion structural changes for persistent 

inorganic pollutants. However, numerous studies strongly agree that the toxicity of these pollutants is 

affected by redox changes. The most commonly used nano-particles include acti-vate carbon and 

nanotubes, manganese oxide, grapheme, zinc oxides, magnesium oxides, titanium oxide and ferric 

oxides. There are two primary features of nano-adsorbents: intrinsic and alien functioning. Their 

physical, chemical and material features also concern the outward surface structure, apparent dimensions 

and composition (Mirkin et al., 1996). The adsorption processes in an aquatic environment are affected 

by: large surface area, adsorption, chemical activity, atom surface location, lack of resistance to internal 

diffusion and high surface energy binding. The capacity to adsorb contaminants at low concentrations 

(ppb), absorbed pollutants readily removable from the adsorbent area and repeatedly recycled should be 

employed for removal of heavy metals. 
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