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Abstract: Water is most important natural resource 

available in earth crust. Living beings  depends upon 

water for their survival. Effluents from Chemical 

industries and discharge from  household , polluted 

water resources viz. lakes ,river produces undesirable 

changes and affect ecological cycle. Waste water 

treatment and provision of clean water are the 

primordial concern for mankind and aquatic life. In 

view of global concern, it becomes necessary to develop 

advanced waste water treatment methods and monitoring 

techniques that depends upon various factors like land 

area, sources of water supply and pollutant type. Our 

aim is to use wide and versatile range of feasible 

methods employed in the purification of different types 

of water. Our present study focus to limelight the 

significance, efficiency, recent inventive in water 

treatment techniques of Advanced oxidation process, 

green chemical process, UV filtration techniques, 

Electro dialysis and Nano filtration method. The primary 

objective is to evaluate the techno economical 

applicability of mentioned processes to remove toxics 

(organic waste, dye, chemicals) from waste water and 

their reduction to harmless end product.   
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Introduction 

Water has a widespread impact on all aspects of human 

life related to health, food, energy, and economy point of 

view. Potable water is the most vital need for the survival 

of human life and aquatic commodities. Out of 70% pure 

water, 2-3% remains available as fresh water and while 

remaining as sea water [1].Water consumption and its 

sanitation is significant problem increasing day by day due 

to rapid industrialization in most of the developing 

countries. Chemical  effluent, heavy metals ,organic 

waste, non biodegradable substances continuously 

discharged into water stream and produces harmful effect 

to human health and ecosystem.           [2]The growing 

problem of polluted water produces a negative influence 

on economic development and environmental trait. Hence 

it becomes indispensible to restrain water from getting 

polluted [3]So it becomes essential to develop 

economically and technically feasible waste water 

treatment technique and interpret  its progression in 

Global scenario.[4]. The preliminary treatment of water 

involves primary, secondary and tertiary treatment 

method. Primary method involve the removal of large 

coarse particle, secondary  method removes biodegradable 

dissolved and colloidal organic matter and tertiary 

treatment removes inorganic substances and heavy 

dissolved solids. [5] Conventional techniques found less 

effective for wastewater treatment. Emerging technologies 

so develop are advancing safe, reliable, cost effective and 

involve the reuse of effluent, lowering energy needs and 

increasing water recovery rates. [6, 7] Traditional 

techniques used in water treatment method are filtration 

(sand filtration, media filtration), Flocculation/coagulation 

sedimentation, Wet oxidation, Hydrothermal 

carbonization. There are also some emerging technologies 

having great potential for energy efficient waste water 

treatment viz. Electro-Dialysis, Photo-Catalysis, UV-

Filtration, Solar disinfection, Arsenic filters and ceramic 

filters. Reverse osmosis (RO), Chemical disinfection 

(chlorine bleach), Ultraviolet radiation (UV), advanced 

oxidation process, Green Chemical methods. 

 

Advanced Oxidation Process: 

AOP is an emerging technique and drawn overwhelming 

attention  that involves the removal of organic content 

toxic pollutant like PCE, NDMA, MTBE  present in waste 

water by oxidation with Hydroxyl group. Hydroxyl group 

are produced by strong oxidants like ozone, H2O2 ,UV 

light ,TiO2 , Fenton’s reagent etc. Some advanced 

oxidation process viz. E-beam and carination proof to be 

feasible method for the removal MTBE.[8] Photo Fenton 

technique is employed along with ozonation for the 

degradation of  TTCPs. AOP can be combined with 

biological system for the treatment of biodegradable 

industrial waste water [9]. AOP has wide application in 

treatment process of industrial waste water, destroy 

organic pollutant.[10] AOP is an environmental friendly 

process and shows a wide range of application in 

decolorisation, degradation and mineralization of dye. soil 

and water decontamination [11]. Various AOPs shows 

remarkable significance in water treatment processes 

electrochemical AOP involves electrochemical generation 

of hydroxyl group  by anodic oxidation (AO), AO with 

H2O2 (AO-H2O2), electro-Fenton (EF), photoelectro-

Fenton (PEF) and solar photoelectro-Fenton (SPEF) [12]. 
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AOPs can also be hybrid with nano material used as 

heterogeneous catalyst proof to be beneficial for the 

treatment of industrial effluent [13]. Advanced studies of 

AOPs involve its supplementation with ultrasonic sound 

waves, ultraviolet radiation and semiconductor photo 

catalyst that enhance the rate of reaction by the formation 

of free radical in aqueous system [14]. 

 

Green Chemical Processes 

Non biodegradable substances present in water are treated 

with hazardous chemicals for purification purpose but it 

will deteriote environment and causes pollution, thus eco 

friendly chemicals are employed to minimize pollution 

impact [15]. Green chemical processes are the methods 

that prevent the production of hazardous substances and 

control environmental degradation. Polluted water contain 

nitrogenous waste that can be treated by green chemical 

method which is an energy efficient, safer, and does not 

involve the use of chemicals [16]. Green method involves 

the use of microalgae which is having cleansing power 

and abstract Nitrate, sulphates, phosphates from water. 

This is an efficient method to reduce the toxic components 

[17]. 

 

UV Filtration Technique: 

Water treatment by Ultraviolet (UV) radiations works by 

exposing microbes to UV radiation, within wavelength 

range 254nm which disrupts their DNA and disables their 

ability to replicate [18]. A UV disinfection unit consists 

mainly of three components lamp, a power-supply and 

electronic ballast. Quartz glass is used as it forms 

transparent cover for passing UV radiation. UV 

disinfection process fit best for agricultural waste, sludge 

[19]. All waterborne enteric pathogens can be inactivated 

at sufficient high doses of UV radiation (adenoviruses are 

extremely resistant to UV disinfection; their level of 

inactivation will probably be lower than for other 

microorganisms) [20]. Also ultraviolet germicidal 

irradiation (UVGI) technique is effectively helps to 

destroy the nucleic acids in the microorganisms, 

disrupting their DNA structure; therefore their 

reproductive capability is removed. UV water treatment 

units contain either a specialized low pressure mercury 

vapour lamp to produce high energy UV radiation or a 

medium pressure UV lamp which produces a 

polychromatic output. Low pressure lamps are around 

40% efficient, while medium pressure lamps operate at 

around 12% efficiency [21]. 

UV filtration technique covers several advantages like 

being safe, fast, efficient, chemical free,   technically 

economically feasible, since the cost of UV disinfection 

unit, its service,maintainance, electricity cost is 

comparatively low [22]. 

 

Nano Filtration Technique:  

Nanotechnology shown significant advancement in waste 

water treatment technology. Nano filter are made of 

nanoparticles that is the widely used membrane process 

for wastewater treatment. Nano filtration processes are 

advantages over reverse osmosis as it reduces energy and 

operational costs and shows a wide application in 

desalination of wastewater [23]. Nano filters kills bacteria 

with an electric field. Filters are made up of ordinary 

cotton fabric, coated with highly conductive carbon 

nanotubes and silver nanowires. The thickness of the 

coated cotton layer is 2.5 inches and their pores are much 

larger than conventional filters, hence their filtration rate 

enhance up to 80,000 times.In this technique a current of a 

few milliamperes is passed through nanofilters that caught 

the bacteria present in the water and destroyed due to 

electric current. Bergeron L. et al., studied “Filter uses 

electrified nanostructures to kill bacteria”, in 2010. They 

found that 98% of bacteria were killed in few seconds 

when a current of 20 Volts is applied to it. They also 

suggested that multiple filters like silver nanowires can 

also be used to filter other bacterias as they are easily 

accessible and cheap [24]. In 2013, Toqeer Ahmeda, it al., 

studied “Desalination and Water Treatment” and they 

states that the efficiency of water filters can be increased 

by nanometals like Ag and Au. They also solved various 

water related problems like waterborne pathogens, 

biofouling, removal of toxic metals etc. [25]. 

 

Electrodialysis: 

Membrane technology is a promising method for the 

removal of various pollutants like organic matter solid 

turbidity heavy metals faster and more economically. 

Membrane technology with immobilized with 

microorganism plays a significant role in water treatment 

method [26]. Electrodialysis is an electro membrane 

separation process in which ions are transferred through 

ion exchange membranes under electrical current. ED 

forms a well constituted and clean production system in 

wastewater treatment process. ED processes have more 

advantages than the other separation techniques like 

conventional ion-exchange, reverse osmosis and 

ultrafiltration. This is an environmental friendly process 

that do not requires osmotic pressure, additional chemicals 

and recycling and reuse some valuable substances [27]. 

Daosheng Deng et al., in 2015, in their research work 

incorporate the conventional electro dialysis process with 

charge based colloidal system that reduces clogging and 

fouling of the cation exchange membranes [28].  

 

Comparision on Techno Economical feasibility of 

waste water treatment techniques. 

A comprehensive comparison of  water treatment 

techniques came into force due to rapid entry  of new 
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technology that are continued to be developed, tested, 

demonstrated and introduced in municipal waste water 

treatment system. The goal of water treatment technology 

is to remove chemicals, pathogenic contaminants, organic, 

inorganic substances, metals and other toxics from water 

sources. For new technology to be considered it must have 

advantages over traditional process that includes easier 

operation, higher efficiency, low maintenance, better 

effluent water quality. Advanced oxidation process is one 

of most promising method that oxidizes organic pollutants 

to CO2, H2O and mineral acids. Main oxidant used in the 

water treatment processes are ozone, H2O2, UV, TiO2, 

ZnO, Fe2O3 etc., the wider use of ozone will produce 

carcinogenic effect due to potential formation of Bromate 

ion. To overcome these obstacles combined oxidant 

system are used like O3- H2O2, ZnO or TiO2/UV or 

Visible light, it increases the concentration of hydroxyl 

ion destroy pesticides, herbicides, micro pollutant. Also 

UV- H2O2 potentially destroy more micro pollutant from 

ground water. Green Chemical techniques are eco friendly 

method that degrades chemicals and produces non 

hazardous substances. Our study revealed that the 

concentration of selected EDC from industry was 

effectively reduced from Photo Fenton method, and 

further reduces COD most effectively. It is a cost 

effective, sustainable and can be employed to remove 

ammonical nitrogen contamination from water. Filtration 

is most ancient method used for purification of water, 

Membrane filtration is rapidly becoming accepted in the 

water treatment industry rapidly replaces conventional 

filtration techniques. UV and nano filtration is disinfection 

process that kills bacteria at absolute level, also reduces 

the problem of fouling & found to be effective for sewage 

waste. Hence we concluded that the performance of each 

technique shows remarkable application in disinfection, 

degradation, remediation of various contaminants and new 

innovations in the techniques leads to enhance the 

applicability of the processes.  

 

 

Conclusion  

Water is indispensible part of life. Quality of drinking 

water is important issue in global scenario beyond its 

abundant sources, availability of fresh water is only 3%. 

There are varieties of techniques that may be employed 

for waste water treatment. There is no one perfect solution 

to providing clean water for water treatment, several 

potential systems may be used every one has its 

advantages and disadvantages. Purification technologies 

are selected depends upon disinfection capability, primary 

use, affordability, appropriateness, and type of pollutant 

(biodegradable, inorganic, organic, non-biodegradable 

substances, metal particulate etc.) It has been concluded 

that AOP has wide range of application for the removal of 

organic matter but combined processes of H2O2/O3 & 

H2O2/UV showed significant reduction in molecular 

weight as compare to other oxidation process. Green 

chemical techniques are showed the degradation   of 

toxics into water and found promising in mineralization of 

dye and pesticides in cost effective manner. 

Electrodialysis performs filtration disinfection separation 

by charge and size filtration at micro scale particle and has 

the ability to kill 99% bacteria. It is proof to be most 

promising separation techniques. Its major disadvantage 

of fouling also removed by adding some chemicals and 

using some mechanical method. Electrodialysis also 

provides higher quality by products that can be used as 

fertilizers. Nano filters are widely used membrane and 

replaced reverse osmosis by reducing operational cost. 

Nano filtration techniques also overcome the issues and 

challenges of fouling problem. Though each processes 

have its own limitation but future direction and future 

dimensions of the domain opens new doors of innovation 

in purification process. 
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