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ABSTRACT 

 
Wastewater treatment for domestic and industrial effluent can be carried out by various physical, chemical and 

biological treatment methods. For removal of various organic and inorganic pollutants various advanced methods 

are used with good effect. Organic matter present in the wastewater reduces its dissolved oxygen content. This water 

if disposed to water reservoirs, can be harmful to aquatic life. Reduction of organic matter and other pollutants by 

using advanced oxidation method can be carried out by using various oxidizing agents including hydrogen peroxide 

and Fenton’s reagent. Also  advanced oxidation can be coupled with other methods for better treatment. The present 

review summarizes the research and studies carried out for wastewater treatment by using advanced oxidation 

methods. 

 

 

I. INTRODUCTION 
Industrial and domestic effluent is normally treated by physical, biological and chemical treatment methods. The 

wastewater is characterized by properties like chemical oxygen demand(COD), biological oxygen demand(BOD), 

dissolved oxygen, dissolved solids, pH, colour, hardness and turbidity. The ratio of  COD to BOD helps in deciding 

the treatment method. If BOD values are high, then biological treatment method can be adopted. Removal of organic 

matter can be carried out by various physical, chemical and biological methods[1,2,3,4,5]. Removal of organic 

matter by using biological methods like activated sludge process, aeration, rotating biological contactors, anaerobic 

and aerobic reactors and trickling filters was observed to be effective alternative[5,6,7,8]. Adsorption technique was 

effective for removal of organic matter by using various low cost adsorbents[9,10,11,12].  Other major concern is 

heavy metals in effluent from industrial wastewater.  Heavy metals were also removal successfully by adsorption by 

various investigators[13,14,15,16]. The advance methods like various membrane separation were also found to be 

promising[17,18,19,20]. The use of advance oxidation methods is also widely studied area. Various oxidizing agents 

can be used for treatment of wastewater. This method can be couple with other techniques  for more effective 

treatment of wastewater. The present review summarizes the studies and research carried out for treatment of 

wastewater by using advance oxidation methods. 
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II. RESEARCH ON ADVANCED OXIDATION METHOD FOR WASTEWATER  

TREATMENT 
Kosogina et.al. investigated the chemical oxidation method for dye removal from wastewater[21].They carried out 

treatment of the textile effluent from factories of Ukraine polluted by the colouring agent. They were able to remove 

98 percent colour by using the method. Fenton reagent was used for oxidation of colouring agent. Priyambodo et.al. 

investigated the treatment of wastewater by using semi batch Fenton reagent method(EF)[22]. They treated the 

samples with total organic content(TOC)  and chemical oxygen demand(COD) of 16500 and 24000 mg/l 

respectively. Also photo electro-Fenton method was tried by them. They achieved 98-99 percent TOC removal 

during their investigation. The combination of electricity and UV irradiation was excellent process for wastewater 

treatment. Kumar et.al. used titanium dioxide photo catalysis for wastewater treatment[23]. They treated pulp and 

paper wastewater. Almost all the electron reach organic compounds are degraded by TiO2 photo catalysis. Up to the 

TIO2 dose of 0.75 g/l, the degradation increased. Further it became constant  and then decreases. The degradation 

rate was very fast in first 1 hour and then it became slower. TiO2 dose of 0.75 g/L and reaction time of 4 h were 

optimum conditions for treatment. An investigation was carried out by Torres-Sánchez et.al. on electrochemical 

treatment of dairy industry wastewater coupled with advanced oxidation technique[24].They treated ice scream 

manufacturing plant wastewater for their research. This wastewater is characterized by high biochemical oxygen 

demand (BOD5), chemical oxygen demand (COD). They investigated the effect of the parameters like applied 

current density (j), reaction time, hydrogen peroxide (H2O2), iron (Fe 2+) and ozone dosage on the treatment 

efficiency. They observed the increase in the efficiency of the coagulation by about 25 percent on the use of Fenton 

reagent. Ozone system added to another 30% COD removal. Chittala et.al. reported the research on an advanced 

oxidation process for the reduction of sulphate in pharmaceutical effluent[25]. Chemo autotrophic activated carbon 

oxidation technology was used by them for the wastewater treatment. Chemo Autotrophic Activated Carbon 

Oxidation (CAACO) Reactor was the main building block of their treatment plant. They obtained 64 percent COD 

removal in the pilot plant. The BOD removal was 86 percent. During the treatment 52 percent sulphate was also 

removed. They concluded that  the resin of the CAACO reactor was more efficient in reduction of sulphates than the 

conventional methods. Pavelescu et.al. investigated the treatment of partially treated sewage generated by a 

medium-sized city and partially treated industrial wastewater mostly petroleum refinery wastewater[26]. They used 

TiO2 catalyst, for different exposure periods. They observed that with increase in TiO2 catalyst from 0.25 mg/ ml to 

1 mg /ml,  an increase of UV280 removal for the sewage wastewater was slightly higher compared to the industrial 

sample. They made an important observation that fluorescence spectra indicated higher percent removal for the 

industrial sample, of about 90%, compared with the sewage one, of only 30%. Singh et.al. carried out review on  

performance of advanced photo catalytic detoxification of municipal wastewater under solar radiation[27]. 

According to them, the purification and disinfection of municipal wastewater can be carried out very effectively by 

this technique. It was also found that the photo-Fenton experiments were considerably faster than those with TiO2. 

According to Al-Rekabi the advanced processes for wastewater treatment can be divided into three categories[28]. 

These categories are, tertiary treatments, physico chemical  and combined biological physical treatments. On the 

basis of desired treatment goals , these can be classified based on the treatment objective and goal like, additional 
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organic and suspended solids removal , removal of nitrogenous oxygen demand(NOD) , nutrient removal. They 

discussed the treatment methods with hydrogen peroxide and Fenton reagent. James et.al. carried out studies on 

micro pollutant removal by advanced oxidation of micro filtered secondary effluent for water reuse[29]. They used 

an advanced oxidation process (AOP) based on UV irradiation combined with hydrogen peroxide (UV/H2O2). It was 

observed that AOP achieved significant removal (>99%)of N-nitrosodimethylamine (NDMA) and endocrine 

disrupting compounds (EDCs) for all waters. Petrovic et.al. carried out elimination of pharmaceuticals by using 

advanced oxidation processes (AOPs) for wastewater and drinking water[30]. Pharmaceutically active compounds 

(PHACs) from urban, hospital and industrial wastewaters are cause of health concern. They summarized the 

research on two commonly used methods,  applied advanced oxidation processes (AOPs), namely TiO2 assisted 

photo catalysis and photo-Fenton process. An investigation was carried out on  residual non-steroidal anti-

inflammatory pharmaceuticals removal by advanced process by Feng and Feng[31]. They investigated removal of 

ketoprofen, naproxen and piroxicam. According to them application of typical advanced oxidation process would 

become technically and economically difficult or even impossible once the environmentally dangerous persistent 

organic pollutants are diluted in large volumes. The EAOPs, overcoming the usual reluctance to electrochemistry 

approach, could be applied as a plausible and reliable alternative promising method. Basics of heterogeneous photo 

catalysis, mainly on TiO2 were described by Al-Rasheed[32]. According to him photo catalysis has large capability 

for the water treatment. Natural organic matter (humic substances) can also be decomposed by these methods. 

 

III. CONCLUSION 
Advanced oxidation methods are very effective alternative for treatment of wastewater. Various oxidizing agent like 

hydrogen peroxide, Fenton reagents and TiO2 catalyst can be used for effective treatment of wastewater. The 

advanced oxidation methods were found to be very effective when used with other treatment methods. Electro 

Fenton and Photo Electro Fenton methods were used successfully for wastewater treatment. Advanced oxidation 

UV-H2O2 process for micro pollutant (MP) removal was also effective. It can be concluded that proper choice of 

treatment method and suitable combination of treatment methods can make the wastewater treatment more 

economical, effective and acceptable. 

 

REFERENCES  
[1]Vinesh V. Rakholiya and S. A. Puranik,  “ COD Reduction Using Modifying Industrial Effluent Treatment Flow 

Sheet And Low Cost Adsorbent As A Part Of Cleaner Production” , Advances in Applied Science 

Research,Vol.3, No.3, pp.1279-1291, 2012. 

[2]Sunil J. Kulkarni, “Removal Of Organic Matter From Domestic Waste Water By Adsorption”, International 

Journal Of Science, Engineering And Technology Research (Ijsetr),Vol. 2, No. 10,pp.1836-1839, October 2013. 

[3]Sunil J. Kulkarni, Ajaygiri K. Goswami, “Adsorption Studies for Organic Matter Removal from Wastewater by 

Using Bagasse Flyash in Batch and Column Operations, International Journal of Scientific Research in Science, 

http://www.ijesmr.com/


    [Kulkarni, 2(8): August, 2015]                                                       ISSN 2349-6193 

   Impact Factor (PIF): 2.243 

 

IJESMR   
International Journal OF Engineering Sciences & Management Research 

 

http: // www.ijesmr.com © International Journal of Engineering Sciences & Management Research [36] 

Engineering and Technology, International Journal of Science and Research, Vol. 2, No. 11,pp.180-183, 

November 2013. 

[4]Sunil J. Kulkarni, Suhas V Patil, and Y. P. Bhalerao, “Fly ash Adsorption Studies for Organic Matter Removal 

Accompanying Increase in Dissolved Oxygen”, International Journal of Chemical Engineering and 

Applications, Vol. 2, No. 6, 434-438,December 2011. 

[5]R Kumaresan, N. Sundara Ramakrishnan and C. Premalatha, “Aerobic Treatment of Distillery Wastewater in a 

Three Phase Fluidized Bed Biofilm Reactor”, International Journal of Chemical Engineering Research ,Vol.1, 

No. 1, pp. 13–20,2009. 

[6]Mr. B. C. Meikap, Dr. G. K. Rot, “Removal of Phenolic Compounds From Industrial Waste Water by 

Semifluidized Bed Bio-Reactor”, Journal of the IPHE, India, No. 3,pp.54-61, 1997. 

[7]Hassimi Abu Hasan, Siti Rozaimah Sheikh Abdullah, Siti Kartom Kamarudin and Noorhisham Tan Kofli, “A 

Review On The Design Criteria Of Biological  Aerated Filter For COD, Ammonia And Manganese Removal In 

Drinking Water Treatment”, Journal - The Institution of Engineers, Malaysia,Vol. 70, No.4,pp.35-43, December 

2009. 

[8]Sonali R. Dhokpande, Sunil J. Kulkarni, Dr. Jayant P. Kaware, “A Review On Research On Application Of 

Trickling Filters In Removal Of Various Pollutants From Effluent”, International Journal Of Engineering 

Sciences & Research Technology, Vol. 3, No.,pp.359-365, July, 2014. 

[9]Sunil J. Kulkarni, “Modeling for Adsorption Columns for Wastewater Treatment: a Review”, International 

Journal of Innovative Research in Engineering & Multidisciplinary Physical Sciences (IJIRMPS), Vol.2, 

No.2,pp.7-11, October 2014. 

[10] Sunil J. Kulkarni, “Removal of phenol from Effluent in Fixed Bed: A Review”, International Journal of 

Engineering Research and General Science,Vol. 2,INo. 5, pp.35-39,August – September 2014. 

[11] P.M.Álvarez, J.P. Pocostales, and F.J. Beltran “Granular activated carbon promoted ozonation of a food-

processing secondary effluent”, J. Hazard. Materials, Vol. 185, No.2-3,  pp. 776-783, 2011. 

[12]Pallavi Amale ,Sunil Kulkarni ,Kavita Kulkarni,“A Review on Research for Industrial Wastewater Treatment 

with Special Emphasis on Distillery Effluent “,International Journal of Ethics in Engineering & Management 

Education, Vol. 1, No. 9,pp.1-4, September 2014. 

[13]Kulkarni Sunil J., Patil Suhas V. Tapre Ravi W., Goswami Ajaygiri K., “Adsorption of Chromium from 

Wastewater on Different Adsorbents”, Int. J. Res. Chem. Environ. ,Vol.3 ,No. 1,pp. 231-236,January 2013. 

[14] A.K.Goswami,S.J.Kulkarni,S.K.Dharmadhikari, “Adsorption of Copper (II) ions from Synthetic Waste Water 

By Teak Leaves”, International Journal of Scientific Research in Science, Engineering and Technology 

(ijsrset.com),International Journal of Science, Engineering and Technology Research (IJSETR), Vol.2, No. 6, 

pp.1356-1359, June 2013. 

[15] Nwabanne, J. T. Igbokwe, P. K., “ Adsorption Performance Of Packed Bed Column For The Removal Of Lead 

(Ii) Using Oil Palm Fibre”, International Journal Of Applied Science And Technology Vol. 2 No. 5; pp. 106-

115,May 2012. 

http://www.ijesmr.com/


    [Kulkarni, 2(8): August, 2015]                                                       ISSN 2349-6193 

   Impact Factor (PIF): 2.243 

 

IJESMR   
International Journal OF Engineering Sciences & Management Research 

 

http: // www.ijesmr.com © International Journal of Engineering Sciences & Management Research [37] 

[16]Sunil J. Kulkarni, Ajaygiri K. Goswami,“ Applications and Advancements  in  Treatment of  Waste Water by 

Membrane  Technology- A Review”, International Journal Of Engineering Sciences & Research 

Technology,Vol. 3, No.9, pp.446-449,September,2014. 

[17]A.S. Khojare, A.B. Kadu,P.G.Wasnik,M.R. Patil and Mrs. B.A.Khojare,“adaptability of membranes for dairy 

waste management”, Asian J. Exp. Sci.,Vol. 19, No. 2,pp.105-112,2005. 

[18]Rashmi Vinod Dahake, A.K.Goswami, Dr. V. Kalyanraman, S.J.Kulkarni, “Performance Evaluation Of Hybrid 

Membrane Bioreactor For Low Strength Wastewater Treatment”, International Journal of Science, Engineering 

and Technology Research (IJSETR),Vol.2, No. 12, pp.2167-2169,December 2013. 

[19] Mukesh Kumar, Amit Kumar Sharma And Meena Sharma, “A Study Of Anisotropic Cellulose Acetate 

Membrane: An Application To Wastewater Treatment “,Chemical Science Transactions, Vol.3,No.2,pp. 833-

839,2014. 

[20] Jain Jyoti, Dubey Alka and Singh Jitendra Kumar , “Application Of Membrane-Bio-Reactor In  Waste-Water 

Treatment: A Review”, International Journal of Chemistry and Chemical Engineering. ,Vol.3, No.2 pp. 115-

122,2013. 

[21]Iryna Kosogina, Igor Astrelin, Grigorii Krimets and Nataliia Vereshchuk, “The Process Of Wastewater 

Treatment With Advanced Oxidation Methods To Remove Dye”, Chemistry & Chemical Technology, Vol. 8, No. 

3, pp. 365-370,2014. 

[22] R. Priyambodo, Y.J. Shih, Y.J. Huang, Y.H. Huang, “Treatment of Real Wastewater Using Semi batch(Photo) 

ElectroFenton Method”,Sustain. Env. Res.,Vol.21, No.6,pp.389-393,2011. 

[23]P. Kumar, S. Kumar, N. K. Bhardwaj and S. Kumar, “Titanium Dioxide Photocatalysis For The Pulp And 

Paper Industry Wastewater Treatment”,  Vol. 4, No.3,pp. 327-332 , March   2011. 

[24]Ana L. Torres-Sánchez, Sandra J. López-Cervera, Catalina de la Rosa, María Maldonado-Vega, María 

Maldonado-Santoyo, Juan M. Peralta-Hernández, “Electrocoagulation Process Coupled with Advance 

Oxidation Techniques to Treatment of Dairy Industry Wastewater”, Int. J. Electrochem. Sci., Vol.9, pp.6103-

6112,2014.  

[25]Geeta Chittala, G Sekaran, Paul S Mogadati and M Anjireddy, “Chemoautotrophic Activated Carbon 

Oxidation: An Advanced Oxidation Process For The Reduction Of Sulphate In Pharmaceutical Effluent”, Int. J. 

LifeSc. Bt & Pharm. Res. , Vol.1, No.1,pp.327-324, 2012. 

[26]Gabriela Pavelescu, Ceyda Uyguner-

“Comparison Of Photocatalytic Treatment Effectiveness On Sewage And Industrial Wastewaters”, 

Environmental Engineering and Management Journal, Vol.13, No. 8, pp. 2015-2021 ,2014. 

[27]Chandan Singh, Rubina Chaudhary, Rajendra Singh Thakur, “Performance Of Advanced Photocatalytic 

Detoxification Of Municipal Wastewater Under Solar Radiation - A Mini Review”, International Journal Of 

Energy And Environment ,Vol. 2, No. 2, pp.337-350, 2011.   

[28]Wisaam S. Al-Rekabi , He Qiang  and Wei Wu Qiang, “Improvements in Wastewater Treatment 

Technology”,Pakistan Journal of Nutrition, Vol. 6, No.2, pp.104-110, 2007. 

http://www.ijesmr.com/


    [Kulkarni, 2(8): August, 2015]                                                       ISSN 2349-6193 

   Impact Factor (PIF): 2.243 

 

IJESMR   
International Journal OF Engineering Sciences & Management Research 

 

http: // www.ijesmr.com © International Journal of Engineering Sciences & Management Research [38] 

[29]Christopher P James, Eve Germain and Simon Judd, “Micropollutant Removal By Advanced Oxidation Of 

Microfiltered Secondary Effluent For Water Reuse”, Separation and Purification Technology, Vol.127, pp.77-

83, 30 April 2014. 

[30]Mira Petrovic, Jelena Radjenovic, Damia Barcelo, “Advanced Oxidation Processes (AOPS) Applied For 

Wastewater And Drinking Water Treatment. Elimination Of Pharmaceuticals”, The Holistic Approach to 

Environment, Vol. 1, No.2, pp. 63-74, 2011. 

[31]Ling Feng, Ling Feng, “Advanced Oxidation Processes For The Removal Of Residual Non-Steroidal Anti-

Inflammatory Pharmaceuticals From Aqueous Systems”, Earth Sciences. Université Paris-Est; Università degli 

studi (Cassino, Italie), 2013. English. <NNT : 2013PEST1109>. <tel-00952080>  

[32]Radwan A. Al-Rasheed , “Water Treatment By Heterogeneous Photocatalysis An Overview “,Presented at 4th 

SWCC Acquired Experience Symposium held in Jeddah, 2005. 

 

http://www.ijesmr.com/

