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Abstract— Due to the scarcity of water, it has become a 

necessity to improve the quality of wastewater that is 

discharged into the environment. Conventional wastewater 

treatment can be either a physical, chemical, and/or biological 

processes, or in some cases a combination of these operations. 

The main purpose of wastewater treatment is to eliminate 

nutrients, solids, and organic compounds from effluents. 

Current wastewater treatment technologies are deemed 

ineffective in the complete removal of pollutants, particularly 

organic matter. In many cases, these organic compounds are 

resistant to conventional treatment methods, thus creating the 

necessity for tertiary treatment. Advanced oxidation process 

(AOP), constitutes as a promising treatment technology for 

the management of wastewater. AOPs are characterised by a 

common chemical feature, where they utilize the highly 

reactive hydroxyl radicals for achieving complete 

mineralization of the organic pollutants into carbon dioxide 

and water. This paper delineates advanced oxidation 

processes currently used for the remediation of water and 

wastewater. It also provides the cost estimation of installing 

and running an AOP system. The costs are separated into 

three categories: capital, operational, and operating & 

maintenance. 
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I. INTRODUCTION 

Wastewater is generally categorized by properties like total 

dissolved solids (TDS), turbidity, chemical oxygen demand 

(COD), biological oxygen demand (BOD), dissolved oxygen, 

hardness, pH, and colour. These characteristics vary between 

industries and also within each industry. Dissolved oxygen 

content in water is reduced by the presence of organic 

compounds. Therefore, disposing these wastewaters, without 

treatment, to water sources can be harmful to aquatic life.  

Many types of conventional treatment methods can be used 

for wastewater treatment. These methods can be either 

physical, chemical, or biological processes, or in some cases 

a combination of these operations. The main purpose of 

wastewater treatment is to eliminate solids, organic matter 

and, in some cases nutrients from wastewater.  Physical 

treatment involves isolation or separation of the waste 

material from the mainstream. In this method, little or no 

degradation of the waste is involved, such as in coagulation, 

filtration, etc. On the other hand, for biological treatment, the 

main process involves the use of microbes to feed on the 

organic waste. In this case, special care like pH and aeration, 

should be monitored to sustain the microbes’ activities. 

II. ADVANCED OXIDATION PROCESS  

Advanced Oxidation Process (AOP) is a chemical treatment 

method that has been growing in the wastewater management 

industry. It is a highly suggested method for the removal of 

problematic organic matter. The basic principle of AOP 

involves the production of hydroxyl radicals (HO•), which 

can be generated from hydrogen peroxide (H2O2), ozone, 

photo-catalysis, or oxidants in combination with using 

ultraviolet (UV) radiation. In some cases, two or more radical 

generators are used in combination. However, it is the HO• 

that is mainly responsible for the degradation of organic 

compounds.  The HO• is an unselective strong chemical 

oxidant. Once produced, it attacks nearly all organic 

complexes. Therefore, attack by the HO• leads to a complete 

breakdown of the organic compound, and as a result, AOPs 

diminish the concentration of the pollutant from a few 

hundred ppm to less than 5ppb [1]. Studies show that with 

AOP, organic chemicals disintegrate and become smaller and 

easily biodegradable. The HO• takes away a hydrogen atom 

from an organic compound (R−H) and causes the formation 

of an organic radical (•R) as in Equation (1). This radical then 

goes through a succession of chemical reactions to form 

several products and by-products [2]. Theoretically, AOPs 

should fully mineralize organic compounds to carbon dioxide 

and water as illustrated in figure 1.  

R – H  +  HO∙  →  H2O  +  ∙R   (1) 

 Advanced oxidation processes use vigorous 

oxidants, such as hydrogen peroxide, ozone, or Fenton’s 

reagent to generate highly reactive intermediates. In some 

cases, these reagents are used in the presence of ultraviolet 

light, which enhances the oxidation process.        

 The advantages of the AOPs are due to the fast 

reaction rates and non-selective oxidation, allowing the 

simultaneous treatment of multiple contaminants. Table 1 

shows the relative oxidation power of the different oxidizing 

species, and it can be established that the oxidation power of 

HO• is relatively 

III. MATERIAL COLLECTION 

 
Fig. 1: Principle of advanced oxidation processes [3] 
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IV. METHODOLOGY 

 

V. RESULT AND DISCUSSION 

 

VI. CONCLUSION 

Advanced oxidation process is gaining popularity in the 

wastewater treatment industry. The main focus of this process 

is the hydroxyl radical, which once generated aggressively 

attacks virtually all organic compounds. Thus far, 

photocatalytic (TiO2/UV) process, ozonation, H2O2/UV 

process and  Fenton’s reactions have been studied and 

extensively used for the removal of recalcitrant organic 

chemicals thus reducing the COD, TOC, dyes, and phenolic 

compounds that are commonly found in industrial and 

municipal wastewater. Major factors affecting these 

processes are the initial concentration of the pollutant, the 

quantity of oxidizing agents and catalysts, light intensity, 

irradiation time and the nature of the wastewater’s solution 

(pH, presence of solids and other ions). It is pertinent to 

conduct experimental studies in order to develop a method 

suitable for the specific wastewater. It has been established 

that it is necessary to estimate the capital costs, and overhead 

and management costs by conducting pilot studies, since pilot 

plant studies are better capable of providing closer conditions 

to estimate accurate costs. Based on the limited reviews, 

H2O2/O3 and H2O2/UV appear to be the two most promising 

AOP systems, and they are economically practical 
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