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Alternative treatment of urban wastewater using electrochemical oxidation
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A B S T R AC T

In recent days, the lack of water resources in many countries impels the research in fi nding new 
sources. Regeneration is one of the best choices, and electrochemical technology can be an inter-
esting alternative to the existing technologies. A laboratory scale electrochemical experiment 
for the treatment of urban wastewater (UWW) has been investigated, using sodium chloride 
(2%) as electrolyte as alternative treatment methods. In this study, UWW was passed through 
an electrolytic cell using Ti/Pt as anode and Stainless Steel 304 as cathode. Due to the strong 
oxidizing potential of the chemicals produced (chlorine, oxygen, hydroxyl radicals and other 
oxidants) the organic pollutants and nutrients (NH4-N, phosphorous) were wet oxidized to car-
bon dioxide, and nitrogen. Experiments were run in a continuous, laboratory-scale, pilot-plant, 
at 30 ± 2 oC and the effi ciency of oxidation was studied in relation to pH. It was found that the 
implementation of electrochemical oxidation for 90 min reduce the COD up to 95% for pH 8, up 
to 54% for pH 7 and up to 13% for pH 6 while the TP were reduce up to 81% for pH 8, up to 43% 
for pH 7 and up to 12% for pH 6. For the same residence time the effi ciency of electrolysis were 
1.99, 8.98 and 16.47 gCODr/h-A-m2 for pH 6, 7 and 8, respectively. The colour removal was up to 
100% in less than 1 h. The results may be useful as in the near future we must develop environ-
mental friendly technology in order to provide new sources of water, especially in countries in 
which the lack of water resources has become a serious problem.
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1. Introduction

Cyprus is situated in the north-eastern part of the 
Mediterranean Sea, 338 easts’ and 358 north of the 
Equator. It is situated 75 km south of Turkey, 105 km 
west of Syria, 380 km north of Egypt, and 380 km east of 
Rhodes (Greece). The third largest Mediterranean island 
after Sicily and Sardinia, with a total population up to 
10,00,000 citizens, it has an area of 9251 km2, of which 
1733 are forested. In the greater eastern area of Cyprus 
are the Municipality of Paralimni and Agia Napa. Those 
municipalities with permanency population almost 
22,000 citizens (19,000 and 3000 respectively) consist of 
the main economical lung of the island due to the fact 
that in this area there are the largest hotel resorts. During 

the winter the population is estimated at 22,000 citi-
zens but from the beginning of April since October are 
estimated at 75,000 with the tourist per day. The area 
presented with a long period of warm and high temper-
ature conditions (>27 oC, and during summer >33 oC). 
A Sewage Treatment Plant (STP) is established to treat 
the production of domestic waste waters. One of the 
major challenges for the near future in the development 
of environmental technology is to provide new sources 
of water, especially in countries in which the lack of 
water resources has become a serious problem [11]. 
Wastewater treatment systems have been designed to 
minimize the environmental impacts of discharging 
untreated wastewater. Different options for wastewater 


