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ABSTRACT

A hydrogen peroxide (H2O2) auto-analyzer was developed to continuously detect H2O2

present in water, using a flow injection analysis (FIA) technique, during several advanced
oxidation processes (AOPs) involving H2O2, such as ozone/H2O2, UV/H2O2, and ozone/UV,
and an electrochemical process. The analytical method was based on a fluorometric method,
using the reaction of p-hydroxyphenyl acetic acid and H2O2 in the presence of peroxidase
enzyme. H2O2 was analyzed within the high (100–2,000 lg/L) and low (0–500lg/L) concen-
tration ranges, using both long and short reaction coils, respectively. The standard deviation
and detection limit were 0.5 and 1.6 lg/L, respectively, and the coefficient of variation at
1 lg/L was 7.8%. This study also investigated the effects of Na2S2O3 and NH4Cl, which were
used to quench the ozone and hypochlorous acid (HOCl) present in the samples, on the
measurement of H2O2 during the ozone-based AOPs and electrochemical process.
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1. Introduction

Hydrogen peroxide (H2O2) is widely used as an
initiator in advanced oxidation processes (AOPs),
where it can increase the rate of hydroxyl radical
(�OH) formation due to the reaction between ozone
and its conjugate base, HO�

2 [1]. Therefore, the utility
of AOPs involving H2O2 has recently increased for the
effective oxidation of hazardous pollutants in water
[2]. Especially, in the ozone/H2O2, UV/H2O2, and
ozone/UV AOPs, since their ability to oxidize greatly
depends on the H2O2 experimental conditions, in
terms of injection dosage and residual concentrations,

the precise and simple measurement of H2O2 is signif-
icantly important for engineers to deal with these pro-
cesses under the optimum operation conditions [1]. In
this study, the UV/H2O2, and ozone/UV processes
were selected as target processes for observing the
residual H2O2. The direct degradation of H2O2 in the
UV/H2O2 process and the formation pattern in
ozone/UV process were able to be observed. Mean-
while, the utility of the electrochemical process in the
field of water treatment, for the purposes of oxidation
and disinfection, has only recently been realized. The
electrochemical process, in general, produces mixed
oxidants, such as hypochlorous acid (HOCl), ozone,
H2O2, and several radicals (e.g. �OH, �O, �O�

2 ) [3].
However, there has been no success in the separation*Corresponding author.
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