
 
 
 
 
 
Environmental Engineering and Management Journal                                                         May 2013, Vol.12, No. 5, 1085-1093 

http://omicron.ch.tuiasi.ro/EEMJ/ 
 

 

 
 

 
 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

 

 

 

RESPONSE SURFACE METHODOLOGY APPLIED FOR THE 

OPTIMIZATION OF REACTIVE BLACK 5 DISCOLORATION  

IN A FENTON-LIKE PROCESS 

 
Armand-Florin Bertea, Romen Butnaru, Andrei-Petru Bertea 

 
“Gheorghe Asachi” Technical University of Iasi, Faculty of Textile – Leather and Industrial Management, Department of Textile 

Finishing, 71A D. Mangeron Street, 700050 Iasi, Romania 
 

 
Abstract 
 
There are many treatment methods used to remove color from textile wastewater, and Fenton oxidation, a well known Advanced 
Oxidation Process is one of the most efficient. Apart of Fe(II), other metal ions have been used as catalysts in Fenton’s Reagent, 
and Cu(II) proved to be a good alternative.  
In this study the effect of the concentration of dye, catalyst and hydrogen peroxide were studied and optimized for the 
discoloration process of Reactive Black 5 using a Fenton-like process, H2O2/Cu(II) type. The experimental results were subjected 
to multiple linear regression analysis using MINITAB 16 software. The experimental data fitted to the second-order model, 
showing good regression prediction as the value of the coefficient of determination was high (R2 = 0.9843). ANOVA showed that 
all three independent variables significantly affected the color removal. The significance of variables affecting the discoloration 
process and the possible relationships between them, whether antagonistic or synergistic, has been evaluated using the Response 
Surface Methodology (RSM). Optimum conditions indicated by the regression model for achieving maximum decolorization were 
found as: dye concentration 7.8 mg/L, catalyst concentration 1.52 mM and hydrogen peroxide concentration 14.68 mM. The 
maximum color removal was 92.278% at optimum conditions. 
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