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A B S T R AC T

In the present study, we applied two advanced oxidation processes (AOPs); photo-Fenton and 
anodic oxidation (using a boron doped diamond (BDD) anode) processes, to oxidative degrada-
tion and mineralization of the textile dye Indigo in sodium dithionite aqueous media. The effect 
of key parameters, such as H2O2 dosage for photo-Fenton process and initial pH for anodic 
oxidation, on the degradation and mineralization kinetics of dye Indigo was investigated. The 
highest mineralization rates were observed at pH 3.0 for anodic oxidation process, and for a ratio 
R: [H2O2]/[Fe2+] = 40 for photo-Fenton process. Under optimal operating conditions a complete 
mineralization of Indigo dye was achieved after 7 h treatment by anodic oxidation whereas only 
63% of TOC removal was obtained after 10 h treatment by photo-Fenton process. The carbox-
ylic acids (glyoxylic, malonic, oxalic, acetic and formic) formed as oxidation by-products were 
identifi ed and their evolution was followed by ion-exclusion chromatography. The evolution of 
NO3

− and NH4
+ ions released to the solution during the treatment was followed by ion chroma-

tography. These results show that anodic oxidation using a BDD anode is an effi cient environ-
mentally friendly technology for the remediation of wastewaters containing textile dye Indigo.
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1. Introduction

The dye Indigo is extensively used in textile indus-
tries and is considered as a recalcitrant pollutant to 
classical water treatment processes. Its major indus-
trial application is the dyeing of clothes (blue jeans) 
and other blue denim products. However, it is practi-
cally insoluble in water (2 ppm) and has no affi nity for 

cellulose fi bres in such a state. Thus, it has to be reduced 
before dyeing in order to be converted into the water-
soluble form using a powerful reducing agent such as 
sodium dithionite (Na2S2O4).

The extensive use of this dye contributes to pollu-
tion problems associated with disposal of a consider-
able amount of coloured wastewater containing residual 
dispersed particles of Indigo and amounts of sodium 
sulphate. Consequently, various techniques have been 
proposed for the treatment of coloured wastewater such 




