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ABSTRACT

The treatment of landfill leachate was carried out in a bench scale reactor using internal
microelectrolysis followed by Fenton process. The effect of operating conditions, such as
reaction times of internal microelectrolysis and Fenton process, initial pH, cast iron dosage,
and hydrogen peroxide concentration on COD removal, was investigated. The results
showed that organic pollutants in the leachate were degraded swiftly during the first stage
of both processes, but the increase of COD removal became insignificant with the progress of
treatment. The optimal conditions were determined to be 3 of initial pH and 75 g/L of cast
iron dosage. Under the optimal conditions, over 60% COD removal efficiency was achieved
after 90min of internal microelectrolysis and then 105min of Fenton process with the addi-
tion of 195.6mM hydrogen peroxide.
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1. Introduction

It is well known that a landfill leachate contains
nonbiodegradable and toxic organic compounds,
and none of the biological treatments presented can
effectively remove recalcitrant contaminants from
the leachate [1]. As an alternative treatment
method, advanced oxidation processes (AOPs) have
been used for the pre-treatment and post-treatment
of a landfill leachate [2–5]. Among a variety of
AOPs, Fenton process is relatively inexpensive and
is easy to operate and maintain [6–8]. The organic
compounds (RH) in the leachate are oxidized by
the hydroxyl radicals generated via Fenton reaction
to produce highly reactive organic radicals (R

�
),

which are further oxidized into smaller compounds
[4,9],

Fe2þ þH2O2 ! Fe3þ þOH� þOH� ð1Þ

RHþOH
�!H2Oþ R

�!furtheroxidation ð2Þ

However, the conventional Fenton process may cause
an additional pollution due to addition of the ferrous
ions [10].

As a cost-effective treatment method, internal
microelectrolysis is believed to operate on the princi-
ples similar to principle of electrolysis [11–13]. The
difference between the internal microelectrolysis and
electrolysis lies in the fact that the electrons are
supplied due to the galvanic corrosion of many micro-
scale sacrificial anodes rather than the external power
supply [11,12]. It is well known that cast iron is an
alloy of iron, carbon, and other elements. When cast
iron is in contact with the leachate, several
microscopic galvanic cells are formed between the*Corresponding author.
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