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Abstract: Water is most essential need of human life as well as commercially. Water contamination is one of the 

major issues which the world is facing today. Nanotechnology has great potential in advancement of water 

purification to improve the treatment efficiency by which human can properly get the quality water supply. The 

high surface areas of nanomaterials upgrade membrane technologies and the catalytic properties of some 

nanomaterials have potential to detach contaminates from water. Nano-filtration techniques are now widely 

used to remove cations, natural organic matter, biological contaminants, organic pollutants, nitrates and 

arsenic from groundwater and surface water. This study aims to provide review of the elevation of 

nanotechnology in water purification in this paper. Nanotechnology is able to treat water for daily use and 

industrial purposes which is the high-priority of eco-friendly system. 
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Introduction 
 

The grand challenge of 21st century is to 

provide clean and affordable water for human being 

and their needs. Nanotechnology is the field of 

applied science whose theme is the control of matter 

on an atomic and molecular scale. Currently the 

human society is facing a tremendous pollution in 

ground water and surface water. The available 

supplies of fresh water are decreasing due to 

population growth, extended droughts. Water being 

a prime natural resource, a basic human need, its use 

needs appropriate planning, development and 

management. The nano-scale materials have unique 

properties like extremely high surface area, high 

absorbing, interacting and reacting capabilities due 

to their extremely small size, that build them faster, 

lighter, stronger and more efficient as well as 

creating new classes of materials. In water research, 

nanotechnology is applied to develop more cost-

effective and high performance water treatment 

systems, as well as to provide instant and 

continuous ways to monitor water quality[1,2]. 

 

One or more substances have built up in water to 

such an extent that they cause problems for animals 

and people are called water contamination. An 

agency identified that the largest pollutants sources 

for rivers, lakes and estuaries. Contaminants from 

these sources include pesticides, metals, nitrates, 

solvents and others wastes. Contamination is even 

more persistent in ground water due to lake of 

biological degradation. Natural phenomena such as 

volcanoes, algae blooms, storms, and earthquakes 

also cause major changes in water quality and the 

ecological status of water. In industrialized nations, 

water contamination is much less common than in 

third world and developing countries. That’s 

because sophisticated water purification systems 

are in place to clean waste materials from the water, 

disinfect it using chemicals, and then purify it so 

that it is safe for consumption [3, 4].  

 

Methodology  
 

Since water treatment by using nanoparticles 

has high technology demand, its usage cost should 

be managed according to existing competition in 

market (Crane et al., 2012)14. In terms of 

wastewater treatment, nanotechnology is applicable 

in detection and removal of various pollutants. 

Heavy metal pollution poses as a serious threat to 

environments because it is toxic to living 

organisms, including human, and not  
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biodegradable[5]. Various methods are used to 

resolve or greatly diminish problems involving 

water quality in natural environment[6,7]. 

 

1. Nanosensors 

 
Nanosensors are any biological, chemical, or 

surgical sensory points used to convey information 

about nanoparticles to the macroscopic world. 

Nanosensors for the detection of contaminants and 

pathogens can improve health, maintain a safe food 

and water supply and allow for the use of otherwise 

unusable water sources[8]. 

 

2. Nanosorbents 

 
Nanosorbents have very high and specific 

capacity having wide application in water 

purification, re-mediation and treatment process. 

Carbon based nanosorvents have high specific 

surface area, excellent chemical resistance, 

mechanical strength and good adsorption capacity 

which treats water containing nickel ions. Re-

generable polymeric Nano-sorbents treat organic 

and inorganic contaminants in waste water. Nano-

clays residue Hydrocarbons dyes and phosphorous 

from water[9]. 

 

3. Nanocatalysts 
 

Nano-catalysts increases catalytic activity at the 

surface due to its special properties with higher 

surface area. It enhances the reactivity and 

degradation of contaminants. The commonly 

catalyst nanoparticles are semiconductor materials 

zero- valence metal and bi- metallic nanoparticles 

for degradation of environmental contaminants[10]. 

 

4. Reverse Osmosis 
 

RO is a physical process that uses osmosis 

phenomenon, i.e. the osmotic pressure difference 

between the salt water and the pure water to remove 

salts from water. In this process , a pressure greater 

than the osmotic pressure it applied on salt water to 

reverse the flow , which results in fresh water 

passing through the synthetic membrane pores 

separated from the salt and a concentrated salt 

solution is retained for the disposal[11]. 

 

5. Thin Film Nanocomposites 
 

TFN membranes are developed for 

incorporative nano- materials into the active layers  

 

of thin film composite (TFC) membranes via 

doping in the casting solution or surface 

modification .Nano materials that have been 

researched for such applications include nano- 

zeolites, nano- Ag, nano-TiO2 and CNTs[12].  

 

6. Nanofiltration 
 

Nanofiltration (NF) membrane works similar to 

reverse osmosis except that with NF, less pressure 

if needed because of larger membrane pore size. NF 

can remove some total dissolved solids, but is often 

used to partially soften water and is successful at 

removing solids, as well as dissolved organic 

carbons [13].  

Table 1: water treatment equipment demand 

(million dollars) 2013 by the Freedonia group, Inc. 

 

Items 

Year 

2007 

Year 

2012 

Year 

2017 

Municipal 3630 4610 5950 

Manufacturing 1818 2350 3150 

Commercial & 

Residential 1076 1110 1520 

Resource 

Extraction 618 973 1470 

Power 

Generation 525 588 690 

Other Markets 93 129 230 

 

 

  
Graphical representation of fig.1(below) results the 

high evolution in terms of demand and needs of 

nanomaterials in water and waste water treatment in 

various fields with respect to time. The collected 

data are showing the growing demand of the water 

treatment equipments with five years interval as 

from 2007 to 2017[Table 1]. The municipal field’s 

demand has improved tremendously as compared to 

the other mentioned fields. In this sequence the 

manufacturing field is second highest which has 

developed with nanotechnology in the evolution of 

water treatment [14-16]. 

  

Conclusion 
 

Nanotechnology for water and wastewater 

treatment is gaining momentum globally. Although 

many Nanotechnologies highlighted in this review 

are still in the laboratory research stage, some have 

made their way to pilot testing or even 

commercialization. On the basis of study we have  
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concluded that the impact and applications of 

nanotechnology is quite addressing for the 

treatment of waste water and raw water. The unique 

properties of nanomaterial can be revolutionary in 

the treatment of waste water in upcoming trends due 

to their convergence in present methods. The 

nanotechnology review is not only happening in a 

single stage but also all the stages like not in 

laboratory level, pilot testing and 

commercialisation stages. It has been cleared that 

nanotechnology holds an immense potential to be 

developed into a very patent water treatment tool of 

21st century. 

 

 

Fig. 1 Schematic of Water treatment equipment demand in million dollars by the Freedonia Group 
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