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ABSTRACT

Application of a sequential anaerobic and aerobic process in a constructed wetland can
enhance the treatment performance of textile wastewater. In this study, two laboratory-scale
recirculated up-flow constructed wetland (UFCW) reactors planted with Phragmites australis
were constructed to investigate the treatment performance between aerated and non-aerated
reactors for treating 50mg/L Reactive Black 5 (RB5)-containing wastewater. Results showed
that the non-aerated reactor demonstrated an almost entire anaerobic environment yielded a
better RB5 removal efficiency (89%) compared to the aerated reactor (81%). However, the
aerated reactor performed higher removal on chemical oxygen demand (COD) and aromatic
amines than the non-aerated reactor. Proper design ratio of anaerobic/aerobic region in
UFCW is a key to accomplish not only color reduction but also COD and aromatic amines in
textile wastewater treatment.
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1. Introduction

Azo dyes are extensively used for the dyeing of cot-
ton and constitute about 60–70% of total dyes pro-
duced. Azo dyes are characterized by one or more
nitrogen–nitrogen double bond (–N=N–) called azo
group. Their removal from wastewater can be accom-
plished by physical [1], chemical [2], or biological pro-
cesses [3,4], but biological processes are usually
preferred because they are cheaper and environmen-
tally friendly [5]. Microbial azo dye decolorization is
resulted by the reduction of the azo bond under anaer-
obic conditions, which leads to the accumulation of

toxic aromatic amines [6]. Due to mutagenic and car-
cinogenic nature, aromatic amine residues from anaer-
obic decolorization resist further anaerobic degradation
[7,8] and subsequently the chemical oxygen demand
(COD) concentration persists in the effluent. These aro-
matic amine residues can be mineralized aerobically
[9]. A wastewater treatment process with the incorpo-
ration of anaerobic and aerobic conditions is, therefore,
an attempt to achieve not only decolorization but also
degradation of the aromatic amines [10–12].

Constructed wetland (CW) is verified as a promis-
ing environmental-friendly technology to be widely
applied for wastewater treatment. Emergent plants
play important roles in CW for wastewater treatment
such as settlement of suspended solids, providing*Corresponding author.
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