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A B S T R AC T

The decolorization of CI Reactive Black 8 by anodic oxidation with Ti/RuO2-IrO2 anode and 
stainless steel cathode was carried out in an electrochemical cell with or without ultrasonic 
irradiation. The effect of current density, initial pH value, initial dye concentration and elec-
trolyte concentration on the decolorization rate of CI Reactive Black 8 in both two processes 
was investigated. The results showed that the decolorization followed pseudo-fi rst-order 
kinetics. The decolorization rate increased with increasing the current density, but decreased 
with increasing the initial dye concentration and electrolyte concentration. The acidic condi-
tion favored CI Reactive Black 8 decolorization. The presence of ultrasonic irradiation could 
enhance electrochemical oxidation (EC) of CI Reactive Black 8, and the enhancement effect 
tended to increase with increasing the initial dye concentration, pH value, and electrolyte 
concentration, but decrease with increasing the current density. In the presence of ultrasonic 
irradiation, a 32.4% COD removal effi ciency was achieved after 90 min EC when initial con-
centration was 100 mg l−1, current density was 31.7 mA cm−2, initial pH value was 5.4, the elec-
trolyte concentration was 0.1 mol l−1 and the acoustic power was 100 W l−1. The specifi c oxygen 
uptake rate (SOUR) tests showed that SOUR decreased during the fi rst 15 min, but it increased 
with reaction time afterwards.
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1. Introduction

The presence of dyes in wastewater and nature envi-
ronment is a serious worldwide problem. They not only 
give an undesirable color to the natural water, but also 
contaminate the water due to their inherent toxicity, 
mutagenicity and carcinogenicity. Azo dyes account for 
about 70% of all textile dyestuffs, which are character-
ized by the presence of azo groups consisting of two 

nitrogen atoms [1–3]. They are commonly used in many 
industries such as textile, paper printing, food, leather, 
pharmaceutical, and cosmetic [4–7].

As dye wastewater may signifi cantly affect aquatic 
life and public health, a variety of treatment methods 
have been employed to control dye contaminated waste-
water [8]. However, biodegradation is not an effective 
solution due to the azo dyes’ feature of stability against 
microbial attack. Adsorption method just transfers the 
contaminant from wastewater to the solid phase and fur-
ther treatment is required [9]. Among various treatment 
methods, electrochemical oxidation (EC) is considered 




