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A B S T R AC T

Iron in water presents health hazard, its presence in water may cause taste and staining 
problems. Currently applied water treatment techniques consist of a combination of different 
methods to achieve the elimination of harmful pollutants. The aim of this study is to inves-
tigate the effi ciency of the photo-assisted electrochemical oxidation process for the removal 
of dissolved iron as a cheaper technology. This process could be used at room temperature 
and low pressure without the need for special equipment and complex operation. The photo-
electrochemical cell used in this study was composed of carbon cathode, aluminum anode and 
high pressure mercury lamp. The effect of the irradiation time, initial concentration of iron, 
amount of electrolyte and current intensity on the removal effi ciency of iron was investigated 
through series of batch runs in a photo-electrochemical reactor. Results indicated that higher 
iron removal was obtained at neutral pH of the solution, 20 min irradiation time, 125 ppm of 
NaCl as electrolyte and (0.25 A) current intensity. By this technique, the ferrous ion was oxi-
dized and is precipitated easily as ferric ions.
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1. Introduction

The quality of drinking water is of great public 
interest nowadays, the presence of iron compounds in 
groundwater and eventually in drinking water is a seri-
ous environmental problem. When iron is present in 
both surface and groundwater, even at low concentra-
tions, it can be linked to various water quality problems 
and its removal is essential. Well water from the faucet 
or tap is usually clear and colorless. However, when 
water containing colorless, dissolved iron is allowed to 
stand in a cooking container or comes in contact with a 
sink or bath tube, the iron combines with oxygen from 
the air to form reddish-brown particles (commonly 
called rust) [1,2].

The rusty or brown stains on plumbing fi xtures, fab-
rics, dishes, and utensils cannot be removed by soaps, 
detergents, bleaches or alkaline builders. Over time, 
iron deposits can build up in pressure tanks, water heat-
ers, and pipelines, reducing the quantity and pressure 
and creating problems in water supply systems.

When it is present beyond recommended level, spe-
cial attention should be paid to the problem. It causes 
aesthetic and operational problems, such as bad taste 
and color, staining and deposition in the water distribu-
tion system leading to high turbidity. The highest per-
mitted limit of iron concentration for drinking water is 
0.2 mg/l [3,4].

Chlorination is widely used for oxidation of divalent 
iron. However, the formation of trihalomethanes (THMs) 
in highly colored water may be a problem. Ozone may 
not be effective for oxidation in the presence of humic or 


