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ABSTRACT

The bromamine acid (BA) removal is investigated in the electro-Fenton and Fenton systems.
The BA is an important dye intermediate with difficult biodegradation. So removing BA with
advanced oxidation processes may provide common information on anthraquinone dye
wastewater treatment. BA has a typical quinonoid structure. It means that the degradation of
BA may be coupled with a series of quinone–hydroquinone conversion reactions in these
two systems. As a result, two distinct degradation processes for BA are shown in the electro-
Fenton and Fenton systems. For a Fenton system, the BA degradation is divided into two
phases: the BA quickly transforms into a hydroquinone structure (BAH) in the first few min-
utes probably due to the formation of a ternary HQ–Fe–H2O2 complex, and then the BAH is
oxidized by the •OH; While, in the electro-Fenton system, the BAH is not accumulated dur-
ing its degradation. Fenton reaction is the main reaction in the electro-Fenton system.
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1. Introduction

Advanced oxidation processes (AOPs) have been
widely used to treat organic pollutants in an aqueous
solution based on the hydroxyl radical (•OH) [1–3].
Recently, there has been renewed interest in the use
of Fenton-type AOPs, which generate the •OH from
hydrogen peroxide and iron compounds (Reaction 1)
[3,4].

H2O2 þ Fe2þ ! �
OHþ Fe3þ þOH� ðReaction 1Þ

Bromamine acid (BA) is an important dye interme-
diate with difficult biodegradation, so its degradation

may provide common information on anthraquinone
dye wastewater treatment with AOPs. The more inter-
esting fact is that the BA has a typical quinonoid
structure (Fig. 1), which means that the degradation of
BA may couple with a series of electrochemical or
chemical reactions in the electro-Fenton or Fenton sys-
tems.

In the electro-Fenton system, hydrogen peroxide
(H2O2) can form in suit by the two-electron of oxygen
reduction, while Fe2+ can also be regenerated on the
cathode. Thereby, many cathode materials have been
attempted to be used to enhance the electrogeneration
of H2O2, such as gas diffusion electrode [5,6], acti-
vated carbon fiber [7], and traditional carbon electrode
modified with a catalytic quinonoid compound [8]. In
our previous research, the graphite electrode modified*Corresponding author.
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