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Abstract.  Pharmaceutically active compounds (PhACs) have become an environmental havoc in last few 

decades with reported cases of antibiotic resistant bacteria (ARB) and antibiotic resistant genes (ARGs), 

lethal effects over aquatic organisms, interference in natural decomposition of organic matter, reduced 

diversity of microbial communities in different environmental compartments, inhibition of growth of 

microbes resulting in reduced rate of nutrient cycling, hormonal imbalance in exposed organisms etc. Owing 

to their potential towards bioaccumulation and persistent nature, these compounds have longer residence 

time and activity in environment. The conventional technologies of wastewater treatment have got poor 

efficiency towards removal/degradation of PhACs and therefore, modern techniques with efficient, cost-

effective and environment-friendly operation need to be explored. Advanced oxidation processes (AOPs) 

like Photocatalysis, Fenton oxidation, Ozonation etc. are some of the promising, viable and sustainable 

options for degradation of PhACs. Although energy/chemical or both are essentially required for AOPs, 

these methods target complete degradation/mineralization of persistent pollutants resulting in no residual 

toxicity. Considering the high efficiency towards degradation, non-toxic nature, universal viability and 

acceptability, AOPs have become a promising option for effective treatment of chemicals with persistent 

nature.    
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1. Introduction 
 

The pharmaceutical industrial wastewater generated from different manufacturing processes 

contains wide variety of products. The industrial processes use organics as well as inorganic raw 
materials to produce a variety of drugs like analgesics, antibiotics, antidepressant, antiepileptic etc. 

which can be of synthetic, vegetable, or animal origin (Raj et al. 2003). These processes also 

utilize distinct kind of catalysts, reactants, solvents, solids, and water, which are handled in special 

equipments/units. The Drug master file (DMF) specifies some strict regulations due to which 
ultrapure water used for solid cake washing and  as extractant cannot be utilized again for any 

other purpose (Gadipelly et al. 2014). Most of the wastewater generated from these processes are 

                                                   

Corresponding author, Professor, E-mail: akharitash@dce.ac.in 

































 

 

 

 

 

 

Review of advanced oxidation processes (AOPs) for treatment of pharmaceutical wastewater 

https://doi.org/10.1016/j.cej.2014.06.057. 

Zhou, H. and Smith, D.W. (2002), “Advanced technologies in water and wastewater treatment”, Can. J. Civ. 
Eng., 1(4), 49-66. https://doi.org/10.1139/s02-020. 

 

 

CC 

17




