
* Corresponding author.

1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.21096

81 (2017) 233–241
June

Biodegradability enhancement of azo dye Direct Orange-26 using  
UV/Fenton-like process: optimization using response surface methodology

Zahra Parsaa, Mohsen Motevassela, Mohammad Reza Khosravi-Nikoua,b,*, 
Sahand Jorfic,d, Bahram Ghasemia

aDepartment of Chemical Engineering, Petroleum University of Technology, Abadan, Iran,  
emails: zari.parsa.2011@gmail.com (Z. Parsa), motavassel@put.ac.ir (M. Motevassel), b.ghasemi@put.ac.ir (B. Ghasemi) 
bDepartment of Gas Engineering, Petroleum University of Technology, Ahwaz, Iran, email: mr.khosravi@put.ac.ir 
cEnvironmental Technologies Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran 
dDepartment of Environmental Health Engineering, School of Health, Ahvaz Jundishapur University of Medical Sciences, 
Ahvaz, Iran, email: sahand369@yahoo.com

Received 10 January 2017; Accepted 27 June 2017

a b s t r a c t
In the present study, the enhancement of biodegradability of Direct Orange-26 (azo dye) in aqueous 
solution by photo-Fenton-like process and nano-Fe2O3 as catalyst was investigated. The effects of  initial 
pH, reaction time, initial concentration of nano-Fe2O3, and H2O2 dosage on the biochemical oxygen 
demand (BOD5)/chemical oxygen demand (COD) ratio were studied in batch process using response 
surface methodology. The analysis of variance suggested that the optimal conditions for enhancement 
of biodegradability of azo dye solution to be counted as a biodegradable effluent are as follows: 
nano-Fe2O3 concentration of 0.23 g L−1, H2O2 concentration of 64 mM, pH of 7.5, and the reaction time 
of 21.66 min. The BOD5/COD ratio at optimal condition was predicted to be 0.50 and confirmed by 
the experimental study. A good agreement between the model prediction and experimental results 
confirms the reliability of the developed model for BOD5/COD ratio.
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