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ABSTRACT

The aim of this study was to investigate an electrochemical process for bulk disinfection of bio-
logically treated sewage. The influence of operating conditions (current density and flow rate)
on the electrochemical formation of free chlorine in the sewage was determined. Furthermore,
the effect of wastewater-specific parameters on the inactivation of Escherichia coli was studied.
The disinfection capacity is primarily influenced by the concentration of electrochemically pro-
duced free chlorine. The production rate of free chlorine is independent of the flow rate within
the range of 25–125 Lh�1. The investigations have also shown that the electrochemical disin-
fection of E. coli in secondary effluents with BDD electrodes proceeds effectively at an electric
charge input of 0.1–0.15AhL�1 corresponding to an energy expenditure of 2.0–2.6 kWh m�3.
The electrochemically generated concentration of free chlorine (c= 0.4–0.6mgL�1) is sufficient
for an E. coli reduction of four log levels under the following conditions: after-reaction time of
15–20min, T> 6˚C, pH<8.5 and DOC<22mgL�1. The formation of organic by-products
(AOX, THMs) was marginal to moderate. The inorganic by-products chlorate (1.2mgL�l) and
perchlorate (18mgL�1) were produced in considerable concentrations.
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1. Introduction

The importance of direct recycling of sewage for
sustainable water resources management is commonly
acknowledged [1]. In the decentralized field, this reuse
would lead to the establishment of a secondary loop
for different possible applications (e.g. for sanitary
facilities). Secondary effluents after biological treat-
ment still contain a multitude of pathogenic germs
(e.g. faecal bacteria, protozoa, viruses, worm eggs,
etc.) [2]. Hence, a disinfection prior to direct reuse is

indispensable and stipulated in country-specific codes
and legal regulations [3].

The disinfection processes employed in the central-
ized large-scale water treatment such as chlorination
and ozonization exhibit decisive drawbacks in the
decentralized field (e.g. system safety, necessity for
chemical storage and formation of unwanted disinfec-
tion by-products). As regards the introduction of a
particular disinfection method for smaller systems,
various factors such as acquisition cost, operating
safety, compactness and simple, low-maintenance
operation are of outstanding significance. Membrane
filtration methods [4,5] and UV irradiation [6–8] repre-
sent useful options in small-scale wastewater (WW)*Corresponding author.
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