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ABSTRACT

The degradation of dye C.I.Reactive brilliant blue 4 (RB4) was evaluated by using a
combined process of Fenton’s reagent and sequencing batch reactor (SBR). Fenton treatment
was confirmed effective to enhance biodegradability and reduce acute toxicity of RB4 solu-
tion by Zahn–Wellens test (ZWT) and MicrotoxTM bacterial bioluminescence assay. As for
the initial RB4 concentration of 100mg/L, the optimum doses for Fenton oxidation were
found out to be 0.52mmol/L of Fe2+ and 5.2mmol/L of H2O2 dose at pH 3. Under these
conditions, the obtained total organic carbon (TOC) and color removal were 44.2 and 100%,
respectively. To fully exert the potential of biotreatment of SBR and save the costs of chemi-
cal reagents, the dose of Fenton reagent was reduced to Fe2+ 0.39mmol/L and H2O2

3.9mmol/L. Thus, the polish step for Fenton’s effluent was conducted by SBR, and the over-
all TOC removal percent can be achieved at 73.5%.

Keywords: Reactive brilliant blue 4; Fenton; Bacterial bioluminescence assay; Zahn–Wellens
test; Sequencing batch reactor

1. Introduction

Textile and dyeing industry may cause serious envi-
ronmental problems. Over 700,000 tons of approxi-
mately 10,000 types of dyestuff are produced annually
worldwide [1]. From this amount, 20–30% of the total
dyes consumption is reactive dyes [2]. Generally, the
discharged wastewater which has strong color, high
value of chemical oxygen demand (COD), and extre-
mely low biochemical oxygen demand (BOD) to COD
ratio may cause esthetically displeasing and disturb the

biological process in water body and the weak ecosys-
tem [3]. Therefore, it is urgent to find an effective
method to solve these serious problems to meet the
increasingly stringent standards of wastewater dis-
charge. At present, many methods have been devel-
oped to eliminate the detrimental environmental effects
of dyeing wastewater. Among all these methods, bio-
treatment, physical, and chemical treatments are mostly
common in practical application. Evidently, biotreat-
ment processes are considered to be one of the mostly
economical methods, but single biological treatment
unit is not capable of degrading the dyeing wastewater
efficiently due to its nature of recalcitrance and strong*Corresponding author.
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