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Abstract. This study is dedicated to investigate kinetic study of Acid Red 18 at different initial dye 
concentrations in anaerobic/aerobic sequencing batch reactors. To do so, the initial dye concentrations were 
adjusted to be 35, 70, 140 and 280 mg/L, in the reactors R1 to R4, respectively. Hydraulic retention time and 
sludge retention time of all reactors were kept constant at 2.75 and 12 days, respectively. It was found that 
the majority of the dye removal occurred in the anaerobic phases and the contribution of aerobic phases were 
insignificant. Acid Red 18 kinetic followed first-order kinetics with respect to the dye concentration and 
increased in initial dye concentration (35 to 280 mg/L) causing a decrease in first-order kinetic rate constant 
(0.0593 to 0.0384 h-1). 
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1. Introduction 
Dyes are widely used in textile, rubber, plastic and cosmetic industries for coloring purposes [1]. The azo 

dyes are the largest class of dyes used in textile processing, representing about 70% by weight [2]. The azo 
dyes and their biotransformation products have been found to be toxic, and in some cases these compounds 
are carcinogenic and mutagenic [3]. 

Technologies of dye decolourization consist of two general categories including biological and non-
biological processes. Major disadvantage of non-biological processes is large chemicals inputs and 
production of a polluted sludge [4]. On the other hand, biological processes are considered to be highly 
useful compared to non-biological for treatment of toxic compounds due to their eco-friendly nature, 
minimal usage of chemicals and energy saving [5]. 

The sequencing batch reactor system (SBR)- as a modified activated sludge process- offers flexibility in 
the treatment of variable flows, minimum operator interaction, option for aerobic or anaerobic conditions in 
the same tank, good oxygen contact with microorganisms and substrate, as well as good removal efficiency 
[6]. Sequential anaerobic/aerobic biological treatment is an effective technology for treatment of wastewater 
containing azo dye. This being said, much attention has widely been attracted to this subject in recent years 
[7,8,9].The main factors affecting dye removal in biological treatment are oxygen, temperature, pH, initial 
dye concentration, dye structure, electron donor, redox potential and redox mediator [10]. 

The aim of the present study was to investigate kinetic study of Acid Red 18 (AR 18) at different initial 
dye concentrations in anaerobic/aerobic SBRs. For this purpose, four reactors were operated with different 
initial dye concentrations and their kinetic were compared. 
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