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Fenton process has proven to be efficient in the removal of color and chemical oxygen demand (COD) from the aqueous
environment. However, the environment, health, and economic constraints on the dosage of hydrogen peroxide represent a
limitation towards a wide practical use of this approach. In this study, a novel approach is proposed; this includes the treatment
with ferrous oxide through coagulation followed by integrated Fenton process. However, the excess ferrous and ferric ions from
the coagulation step were utilized in the advanced oxidation step using hydrogen peroxide. The advantage here is the usage of the
minimum number of hydrogen peroxide to comply with all the international environmental, safety, and health regulations. The
aim of this study is to evaluate the capabilities of the unique integrated process of coagulation and Fenton process for color and
COD removal of azo dye in an aqueous environment. The optimum operating parameters such as coagulant dose, temperature,
and the dose of hydrogen peroxide were determined. This was done with the objective to optimize the percentage removal of color
and COD. The main properties of the treated wastewater such as pH and COD content were measured after treatment against the
Malaysian standard part B. The results show that the proposed method was successful for the removal of the color and COD from
the aqueous environment to reach more than 99% with the new method.

1. Introduction

Textile wastewater includes a large variety of dyes and chem-
icals, which represent a challenge to meet the environmental
regulations [1].Themajor attributes of pollution to be treated
in the textile wastewater are suspended solids, chemical oxy-
gen demand (COD), color, and dissolved solids [2]. Table 1
shows the details of these characteristics. Polyvinyl alcohol
(PVA) and dyestuff are the main components of refractory
organic compounds and color containing substances from
textile dyeing process [3].

Current methods of treating textile wastewaters often
have problems with the efficiency; this is due to the existence
of reactive dyestuff and other organic compounds which
are refractory to oxidants [4]. Furthermore, the secondary
effluent of the textile wastewater has been reported to have
a ratio of biochemical oxygen demand (BOD) to chemical

oxygen demand (COD) lower than 0.1 and color removal
efficiency of only 10–20% [1]. However, the composition
of the effluent is very complicated; it has salts, surfactants,
mineral oils, and heavy metals [5]. This addresses the serious
need for efficient process for effective removal of COD
and color from the textile effluent. Fenton process employs
ferrous ion and hydrogen peroxide (H

2
O
2
) to generate the

radical hydroxyl (OH–). The reaction turns the ferrous ion
into ferric ion, which is a type of coagulant [6, 7]. Since both
ferric and ferrous ions are coagulants, the Fenton process
can have a dual task, which are oxidizing and coagulating
the particle in textile effluent. Fenton process is capable of
decolorizing textile wastewater with an oxidation time of
20–40min [8, 9] and 85% removal of COD in 40–120min
[10, 11]. Both the PVA and dyestuff are high molecular weight
compounds. In terms of operating cost, it is not feasible
to treat these compounds with the Fenton process due to
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